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1. MIOACHUTEJIbHAS 3AIIMCKA
Pa6ouast mporpamma o01eo0pa3oBaTeILHOTO YI€OHOTO MTpeaMeTa « XUMUS)

npeaHa3zHadeHa s uzydenus xumuu B kowiemxke JKKX AI'ACY, peanusyroniem
0o0pa30BaTeNpbHYI0 MPOTpaMMy CpeIHero oOmero oOpa3oBaHHs B Ipeienax
OCBOEHHUSI OCHOBHOHM mpodeccuoHanbHON o00pa3zoBaTenbHON mporpammbl CIIO
(IINICC3) wna ©0a3e ocHOBHOro oOmiero oOpa3oBaHMs TPU MOJATOTOBKE
KBAM(UIMPOBAHHBIX pabounx, ciayxamux 1o coenuansHoctn 08.02.04
«BonocHabxeHne U BOJIOOTBEICHHUEY

PabGouass mporpamma ydeOHOro mnpeamera «Xumus» paspaboTaHa B
COOTBETCTBHH C:

- ®enepaabHBIM TOCYAApCTBEHHBIM 00pPa30BaTEIbHBIM CTAHAPTOM CPETHETO
oOmero oOpa3zoBaHusl, YTBEPKIAECHHBIM MPUKa30M MuHUCTEpCTBA 00pa3oBaHUs U
Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBaH
MunnctepctBoM toctuuun  Poccuiickoit ®enepaumun 7 wurons 2012 .,
peructpaunoHHbiid Ne 24480).

- Ilpukazom MunucrepcrBa npocsewmeHus Poccuiickon Penepauuu OT
23.11.2022 Ne 1014 «OO6 yrBepxneHun QeaepanbHOil 00pa30BaTEIbHON
nporpaMmbl cpeaHero ooiero oopazoBanus» (3apeructpupoBan 22.12.2022 Ne
71763).

ConepxkaHue mporpamMMbl y4eOHOro mnpeaMera «XuMHUs» HalpaBiIeHO Ha
JIOCTUKECHUE CIEAYIONIUX HeJIeH:

- ¢dopmupoBaHue Yy OOy4YalOIIMXCSI YMEHHUS OIEHHWBATh 3HAYUMOCTh
XUMHUYECKOTO 3HAHUS /ISl KOKJIOTO YeTIOBEKa,;

- (opMupoBaHue y 00y4aromuxcs MeJOCTHOTO MPEJCTaBICHUS O MHUpPE U
pOJIM XUMHUM B CO3JIaHUM COBPEMEHHON €CTECTBEHHOHAYYHOM KapTHUHBI MHPA;
yMEHUSI OOBSICHATh OOBEKTHI M TIPOIIECCHI OKpY)KArOUIEeH JeUCTBUTEIbHOCTH:
MIPUPOJHOM, COLMAIBHOW, KYJIbTYPHOM, TEXHUYECKOU CPEAbl, — HCIOJIb3YS IS
ATOTO XUMMUYECKUE 3HAHUS;

- pa3BUTHE Yy OOydYarOnuxcsi yMEHUU pa3audarh (PaKkTel U OICHKH,
CpaBHUBATh OLICHOYHBIE BBIBOJbI, BUJIETh UX CBSI3b C KPUTEPUSIMU OLICHOK U CBS3b
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KPUTEpUEB C OMNpPENEJICHHOW CHCTEMOM LEeHHOCTeH, (opMynupoBaTh H
000CHOBBIBAaTh COOCTBEHHYIO MO3UIINIO;

- mpuoOpeTeHue OO0yYaroIIMMHUCS OIbITa Pa3HOOOPA3HOW JAEATEIbHOCTH,
IIO3HAHUSA W CaMOIIO3HAHUS; KIIOYEBBIX HABBIKOB, HMMEIOIIMX YHHUBEPCAJIBHOE
3HaYCHUE NJIsl Pa3jIM4YHBIX BUJOB JAESITEIbHOCTH (HABBIKOB DPELIECHUS HPOOJIEM,
OPUHATHA  pPELICHWH, TOUCKa, aHanu3a U o0paboTku  uH(poOpMaluy,
KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB H3MEPEHUI, COTPYAHUYECTBA, O€301aCHOTO

oOpallieHusl ¢ BEIIECTBAMH B ITOBCETHEBHOM KU3HM).

2. OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPE/IMETA «XUMMUS»
XHUMHUSA — 3TO HayKa O BEIIECTBAX, UX COCTaBE U CTPOCHUM, CBOMCTBAX U

IIPEBPAILCHUSX, 3HAYCHUM XMMHWYECKHX BEHIECTB, MATE€pUaJIOB M IPOLECCOB B
MIPAKTUYECKOM JAEATEIBHOCTU YEIOBEKA.

Copepxanne 001IE00pa30BATEIBLHOIO YYEOHOro mpeaMera «XUMHUSD)
HaIpaBJICHO Ha YCBOEHHE O0YYaIOIMMUCS OCHOBHBIX MOHITUHN, 3aKOHOB U TEOPUI
XMMHH; OBJIAZICHUE YMEHUSIMM HaOMI0JaTh XUMHUYECKHE SIBJICHUS, MPOBOAMTH
XUMUYECKUN IKCTIEPUMEHT, MPOU3BOAUTH PACUETHI HA OCHOBE XUMUYECKUX (POpMyIT
BEILIECTB M YPABHEHUI XMUMHUYECKUX PEAKIIUM.

B mpouecce wu3yueHus XuMUM @y  OOy4YalOIIMXCS — pPa3BUBAIOTCS
MO3HABATEJIbHBIE MHTEPECHl U MHTEJUIEKTyallbHbIE CIIOCOOHOCTH, OTPEOHOCTH B
CaMOCTOSITEIbHOM ~MPUOOPETEHUsT 3HAHUW 1O XUMHH B COOTBETCTBUU C
BO3HUKAIOIIMMHU  JKU3HEHHBIMM  MpoOJieMaMH, BOCIUTBHIBACTCS  OepexHOe
OTHOUIEHUS! K MPUPOJIEe, MOHUMAHUE 30POBOr0 o0Opa3a »KU3HH, HEOOXOJUMOCTH
IPEAYNPEKICHNS SABJICHUM, HAHOCALIMX BpE 310POBBIO U OKPYXKAIOILIEU Cpene.
OHu OCBaMBalOT MPUEMBI TPAMOTHOI'0, 0€30MACHOTO UCIOJIb30BAaHUSI XMMHUYECKUX
BEILIECTB M MAaTepualioB, NPUMEHSEMbIX B OBITY, CEJIbCKOM XO3SHCTBE M Ha
IIPOU3BOJICTBE.

B npodeccruonanbHbIx 00pa30BaTENbHBIX OPTraHU3ALUAX, PEATUYIOLIUX

o0pa3oBaTenbHyI0 MPOTrpaMMy CpeaHero oOmiero oOpa3oBaHHs B Mpeiaeiiax
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ocBoenusi OIIOII CIIO na 6a3e ocHOBHOro ob6miero oOpa3oBaHUs, y4eOHBIN
npeaMeTr «Xumus» — uzydaercs Ha 0a3zoBoMm ypoBHe DPI'OC cpemnero oOriero
o0pa30oBaHUs, OCHOBBIBACTCS Ha 3HAHUAX OOYYAIONIMXCS, MOJIYYEHHBIX IMPH
n3ydeHuu QU3HKHU, OMOJIOTHH, Teorpadui, MATEMAaTHUKHA B OCHOBHOM IIIKOJIE.

Peanuzanus neIyKTUBHOIO MOAXOAA K M3YYEHHIO XMMHH CIIOCOOCTBYET
Pa3BUTHIO TaKUX JIOTMUECKUX OMNEpalMid MBIIUICHUS, KaK aHallu3 U CHUHTE3,
0000IIeHne W KOHKPETU3aIlMsI, CpPaBHEHWE M aHAJOTHs, CUCTEMaTH3alus |
KJIacCU(UKaIIUSL.

N3yuyenne xumun B MpodeCCHOHAIBHBIX 00pa30BaTEIbHBIX OPraHU3aAINAX,
peanu3yommux 00pa3oBaTeIbHYI0 MPOTpaMMy CPEeAHEro oOlero oOpa3oBaHUs B
npenenax ocBoeHus: OITOIT CITO na 6a3e ocHOBHOTO 00111€T0 00pa30BaHusl, UMEET
CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT PO uiisi mpodhecCroHaIbHOro 00pa3oBaHusl.
DT0 BBIpaXKAETCS B COACP)KaHUU OOYYEHHS, KOJUYECTBE 4YacCOB, BBIJIEISEMBbIX Ha
U3Y4YEHHUE OTMAENbHBIX TEM NPOrpaMMbl, INIyOMHE WX OCBOCHMS OOYyHArOIIMMHUCH,
o0beMe ¥ XapakTepe TMPAKTHYCCKUX 3aHATUH, BHUAAX BHEAYAUTOPHOU
CaMOCTOATENbHON pabOThI CTYICHTOB.

B mpormecce w3ydeHHs] XUMHUU TEOPETUUYCCKHUE CBEICHUS JOTOTHSIIOTCS
JEMOHCTPALUSIMH, JTAOOPATOPHBIMU OIBITAMH M TPAKTUYECKUMH 3aHSTUSMHU.
3HAUUTENTFHOE MECTO OTBOJUTCA XHMHUUYECKOMY JKCIepuMeHTy. OH OTKpBIBAET
BO3MOYKHOCTH (DOPMHUPOBATH Y O0YUYAIOIINXCS CTICIIHATBHBIC PEAMETHBIC YMCHHS:
paboTaTh C BEIIECTBAMH, BBITIOJHATH MPOCTHIE XWUMHUYECKHE OIBIThI, YYUTh
0e30MacHOMY UM DKOJOTMYECKM TIPAMOTHOMY OOpAIllEHHIO C BEIIECTBaMH,
MaTepHaaMH | MpoIieccaMu B OBITY M Ha IIPOU3BOICTBE.

B mnponecce u3ydeHus xumMuu BakHO (opmupoBaTh HHGOPMAIIMOHHYIO
KOMITETEHTHOCTh OOydarommuxcs. [1o3ToMy mpu opraHu3anud CaMOCTOSTEIIBHON
paboThl HEOOXOAMMO AaKIEHTUPOBAaTh BHUMAHWE OOYyYaIOMUXCS Ha TOUCKE
uHdopMaIuu B CpeacTBax Maccmenua, VHTepHeTe, y4yeOHOW W CleIHaIbHON
JUTEPATYPE C COOTBETCTBYIOIIMM O(POPMIICHUEM U TIPEICTABIICHUEM PE3YIbTaTOB.

[Ipu otOope conepkanust y4eOHOTO TMpeAMeTa «XHUMHUS» HMCIOJIb30BaH

MC)KI[HCLIPIHJ]PIH&pHBIﬁ noaxoa, B COOTBETCTBUH C KOTOPBIM 06yqafonmec;1 JOJIZKHBI
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YCBOWTH 3HAHMSI U YMEHUS, HEOOXOUMBIE sl (POPMUPOBAHUS €TUHOM IIETOCTHOU
€CTECTBEHHOHAYYHON KapTUHBI MUpa, ONpenesstomel (opMUpOBaHNE HAYYHOTO
MHUPOBO33PEHUS, BOCTPEOOBAHHBIC B )KM3HU U B MPAKTUYECKOU JEATEITLHOCTU
N3ydyenne  oOmeoOpazoBaTeNbHONM  yueOHOro  mpeamera  «XHUMH»
3aBepIIAeTCs MOJIBEJCHUEM UTOTOB B (hOpME IK3aMeHa B paMKax MPOMEKYyTOUHOU
arrectauuu ctyaeHToB B mporecce ocBoeHus OIIOII CIIO ¢ nomydeHuem

cpeanero oomiero oopazosanus (IITICC3).

3. MECTO YYEBHOI'O IPEIMETA B YYEBHOM IIJIAHE
VY4eOHbIN TpeAMeT « XUMHUS SBIIIETCS 0053aTeNbHBIM YUYEOHBIM MPEIMETOM

00111e00pa30BaTEILHOTO LHMKJIAa OCHOBHOM MpodecCUOHAbHONW 00pa3oBaTEIbLHOMN
porpaMMbl  CpeIHEr0 TPOo(ecCHOHATBLHOTO 00pa3oBaHUs HAa 0a3e OCHOBHOTO
oO1iero oOpazoBaHus ¢ MoJiydeHueM cpeanero oodmiero odpazoanus (ITIICC3) ¢
yuetroM TpedoBanuii @PI'OC CIIO u npoduns npodeccuoHaTbHOro 00pa30BaHHUS.
B yue6nspix mnanax [MIICC3 mecto yuyebHOro npeaMera « XMMHUs» B COCTaBe
00sI3aTE€NIbHBIX ~ YYEOHBIX  MOPEIAMETOB,  OOS3aTENbHBIX  JJI1  OCBOCHUS

TCXHOJIOTHYCCKOT'O HpO(i)I/IJ'ISI HpO(bGCCI/IOHaHLHOFO 06pa3OBaHI/1H.

4. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
IHPEIMETA

OcBoeHue cojaepaHus Y4eOHOro mpeaMera «XuMHUS», O00€CIeunBaeT
JNOCTUIKEHUE CTYJAEHTAMU CIEAYIOIINUX Pe3yJIbTATOB:

JIUYHOCIMHBIX

JI1 4yyBCTBO TOPAOCTH M YBAKEHHS K UCTOPUU U JOCTHKEHUAM
OTEUECTBEHHONW XUMHWYECKOM HAyKW; XWMHYECKH TIPaMOTHOE IIOBEJICHHUE B
po(ecCUOHANbHON NIEATEIbHOCTH U B OBITY MpU OOpalleHUH C XUMHUYECKUMU
BEILIECTBAMH, MATEPUAIIAMH U IIPOLIECCAMU;

JI2 TOTOBHOCTH K MPOJIOJIKEHUIO 00pa30BaHNUs U MOBBIIICHUS KBATHU(PUKAIUU
B M30paHHON NpodecCuOHATBHON EATETbHOCTH U 00BEKTUBHOE OCO3HAHUE POJIH

XUMHUYCCKHUX KOMHCTCHHI/Iﬁ B OTOM,



JI3 ymeHue ncronb30BaTh JOCTHKEHUS COBPEMEHHOW XMMHUYECKON HAyKU U
XUMHUYECKUX TEXHOJIOTUHA JUIs TOBBIMICHUS COOCTBEHHOTO HMHTEJUIEKTYaJIbHOTO
pa3BUTHA B BBIOPAHHON MTPO(ECCUOHATIBHON EATENBHOCTH;

MemanpeomemHbix:

MI1 wucnonp30BaHUE Pa3IMYHBIX BHUJIOB IIO3HABATEIIBHON JEATENBHOCTH U
OCHOBHBIX MHTEJUIEKTYaJIbHBIX Ollepalnuil (IOCTaHOBKU 3aJauM, (POPMYIHPOBAHUS
TUIIOTE3, aHAIN3a U CUHTE3a, CPABHEHUS1, 0000IIICHNS, CHCTEMAaTU3aI1H, BbISIBICHUS
IPUYUHHO-CJIEICTBEHHBIX CBA3€H, [TOMCKA aHAJIOrOB, (POPMYJIUPOBAHUS BBIBOJIOB)
JUISl pELICHHs MOCTaBJIEHHOM 3a/layd, NIPUMEHEHUE OCHOBHBIX METOJOB NMO3HAHUSA
(HaOmro/IeHNs, HAyYHOI'O OHKCIEPUMEHTA) [UJIi HM3YYEHHs] pa3IMYHbIX CTOPOH
XUMHUYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMU BO3HHUKAET HEOOXOAUMOCTb
CTaJIKUBAThCA B MPo(ecCHuoHaNbHOU cdepe;

M2 ucnonap30BaHHE pa3IMYHBIX MCTOYHUKOB JUIS MOJIYYEHHMS] XHMHUYECKOU
uHpOpMallMi, YMEHUE OLICHUTh €€ JOCTOBEPHOCTh AJIsl JOCTHKEHHS XOPOIIUX
pe3yapTaToB B npodeccuonanbHol cdepe;

npeoMemHubIX:

I11 chopMHpPOBAaHHOCTh MPEJICTABICHUNA O MECT€ XMMHUU B COBPEMEHHOMU
HAyYHOW KapTHUHE MUpa; MOHUMaHUE POJIM XUMUU B (POPMUPOBAHUU KPYro3opa H
(YHKIIMOHAJIBbHON IPaMOTHOCTH Y€JIOBEKa JIJIsl pEIIeHUsI TPaKTUYECKUX 33/1a4;

[12 BnageHne OCHOBOIOJIATAIOIIMMUA XUMUYECKUMH TOHSITHIMH, TEOPUSIMH,
3aKOHAMM W 3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJIb30BAaHUE XUMHUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

[13 BnajseHre OCHOBHBIMU METOJIaMH HAYYHOT'O MO3HAHMS, UCIIOJIb3yEMbIMU
B XMMHM: HaOJIOJICHHWEM, OIHCAHUEM, HU3MEPEHUEM, SKCIEPUMEHTOM; YMEHHE
00pabaTbIBaTh, OOBACHATH PE3YIbTAThl MPOBEAECHHBIX ONBITOB U JENIaTh BBIBOJIbI;
TOTOBHOCTh M CIIOCOOHOCTh MPHUMEHSATH METOJAbl IO3HAHUS TMPU PELICHUU
NPaKTUYECKUX 33]1a4;

[14 chopMHpPOBAaHHOCT, YMEHHMsI J1aBaThb KOJMYECTBEHHBIE OLEHKU H

IMPOU3BOAUTH PACUCTHI 110 XUMHNYCCKUM Q)opMynaM " YPABHCHUAM;



I15 BJIAJICHHUC TIIpaBUJIaMU TCXHHUKH 0e301acHOCTH IIpru HMCII0JIb30BaAHUH

XUMHUYCCKHUX BCIICCTB,

I16

c(hOpMHPOBAHHOCTh

COOCTBEHHOM IIO3WM1 II0 OTHOHICHHUIO K

XUMHYECKON MH(POpMAIUH, TOTyIaeMOM U3 pa3HbIX HCTOUHUKOB.

5. COAEPKAHUE YYEBHOI'O IIPE/IMETA

HaumeHoBaHue Conep:xkanue yuyeOHOro marepuasa u GopmMbl OpraHu3auuu
pa3aesioB U TeM AesITeJIbHOCTH 00y4aIoIHNXCs
BBeaenue OcHoBHbIe NOHSATHS XUMHHU. BeniectBo. Atom. Mosiekyia.

XuMuueckuit aneMeHT. Amtotponus. [IpocTbie u cioxHbIe
BeniecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTAB BELICCTB.
XUMHUYECKUE 3HAKU U (POPMYIIBI.

Kontpoubnas pa6ora Nel. Cpe3oBast paboTa o XuMUH 3a Kypc
CpeIHel O0IIe MIKOJIbI.

Paznesn 1. OcHOBBI CTPpOEHUSI BelIECTBA

Tema 1.1

CrtpoeHue aTomoB
XUMHUYECKHX 3JIEMEHTOB
U NIPUPOIA XUMHYECKOM
CBSI3U

CoBpeMeHHast MO/IeJIb CTPOEHHS aATOMA. DJICKTPOHHAS
KoH(wurypanus aroma. Kiraccudukarys XMMAYECKHX dJIEMEHTOB
(s-, p-, d-a;memenThI). BanieHTHBIE 3J€KTPOHBI. BaleHTHOCTS.
DJIeKTPOHHAS MPUPOIA XUMHUYECCKOH CBsA3U. MIOHHAsI CBA3b KaK
CBSI3b MEX/y KATHOHAMH W aHHOHAMH 32 CYET
3JIEKTPOCTATUYECKOTO NPUTIKEHHS. DIEKTPOOTPHUIIATEILHOCTS.
KoBasieHTHBIE MOJISIpHAst U HEMOJISIPHAS CBSI3H.

IIpakTnueckoe 3ansaTue Ne 1. 3agaun Ha cocTaBiIeHHE
XMMHUYECKHX (POPMYIT IBYXaTOMHBIX COEANHEHUH.

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

Iepuoguueckasi cucrema xummueckux 3aemenTon JI.U.
MenpesneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
AJIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB B
COOTBETCTBUHU C TOJOKEHHEM XUMHUYECKOI'0 DJIEMEHTA B
ITepuoanueckoit cucreme. MUPOBO33pEHUYECKOE U HAYYHOE
3HaueHue [lepuonnueckoro 3akona /.M. Mennaeneesa. [Iporaosst
J.N. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKHUX JIECMEHTOB.

IIpakTnyeckoe 3ansiTe Ne2. XapakTepuCTHKA 3JIEMEHTOB,
OTIpeieNIeHre JIEMEHTA IO €T0 YJIEKTPOHHOH (Gopmyie,
ornpeneneHue GopMyll BEICHIMX OKCHIIOB, MX XapaKTEePHUCTHKA.

IIpakTuyeckoe 3ansaTue Ne3. Haxoxx/ieHue OTHOCUTEIHHOM
MOJIEKYJIIPHON U MOJIIPHON MacChl BEILIECTBA

Pasznen 2. Xumuyeckne peaknum

Tema 2.1
Tunsl XUMHYECKHX
peakuuii

Knaccudukanys u TUIIBI XUMUYECKUX PEaKIUi C yuacTueM
HEOPraHWYEeCKUX BelecTB. OKUCIUTEIBHO — BOCCTAHOBUTEIIbHbBIE
peakiuu. OnpezeneHue CTENEHN OKHCIEHHUS 3JIEMEHTOB
KonuyectBeHHbIe OTHOIIEHUS B XUMUU. OCHOBHbBIE
KOJMYCCTBCHHBIC 3aKOHBI B XMMHHU U paCyY€ThI 10 YPAaBHCHUAM
XUMUYECKUX peakiuil. MoJib Kak eJMHUIA KOJIMYECTBa BEIIECTBA.
MonsipHas macca. 3aKOHbI COXPAHEHHUSI MacChl M SHEPTUU. 3aKOH
ABorajipo. Monsipablit 00beM ra3oB. OTHOCUTENbHAS TUIOTHOCTh
ra3os.




paxkTnyeckoe 3ansitue Ne 4. CoctaBieHue ypaBHEHUN
OKHCIUTCIIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ METOAOM
AIIEKTPOHHOTO OaJlaHca.

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

IIpakTyeckoe 3ansaTHe Ne6. BeiuncieHre OTHOCUTEIBHON
IUIOTHOCTU I'a30B

IIpakTnyeckoe 3ansaTue Ne7. Pemienne 3ana4 Ha 00bEMHbBIE
OTHOLICHHUS ra30B

Tema 2.2
DJIeKTPOJIUTHYECKAS
JAUCCOIMALUA U
HOHHBIH 00MeH

Teopus 3AEKTPOIUTUYECKON AUCCONMANH. Peakiiuu nOHHOTO
obmena. CocTaBiieHIE YpPaBHEHHI peaKIMii HOHHOTO0 0OMeHa
MyTEM COCTaBJICHUSI UX MOJIHBIX U COKPAILIEHHBIX HOHHBIX
ypaBHeHuH. ['uaponus coseid. CocTaBiieHHE peaKIU THAPOIN3A
coJieil. 3HaYeHHE THIPOIN3a B OMOJIOTMYECKIX 0OMEHHBIX
npoueccax. [I[pumenenne ruaponnsa B IPOMBINUIEHHOCTH.

JladopaTopnoe 3anusitue Nel. ['unponus comneit.

IIpakTuyeckoe 3ansaTue Ne 8. CocraBiieHHe ypaBHEHUN peakLui
B MOJICKYJISIDHOW M MOHHBIX (popmax.

Kontpoabnas padora Ne 2. CTpoeHue BELIECTBA U XUMUYECKUE
peakiumn

Pa3nes 3. CTpoeHue M CBOIiCTBAa HEOPraHUYEeCKHUX BellecTB

Tema 3.1
Knaccupuxauus,
HOMEHKJIATYpPa U
CTpoeHHe
HEOpraHuYecKuX
BellleCTB

Knaccupukanus Heopranndeckux Bemiects. [Ipocteie u
CJIOJKHBIE BemecTBa. MeTauibl 1 HemeTaiuibl. OcoOeHHOCTH
ctpoeHusi. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIIECTB (OKCH/IBI,
THJIPOKCHJIbI, KUCIIOTHI, conu). HoMeHkaTypa u Ha3BaHHe
HEOPraHMYECKUX BEIIECTB UCXOSI U3 UX XUMHUECKON (POopMyIIbI
WJIM COCTABJIEHUE XUMUYECKOU (POPMYIIbI UCXOAS U3 Ha3BAaHUS
BEIECTBA 10 MEKyHAPOIHOM U TPUBUATBHONW HOMEHKIIATYpeE.
ArperaTHble cOCTOsIHUS BelecTBa. Kpucrammueckue u
amop(HBbIe BelecTBa. TUIIbI KPUCTATUIMYECKUX PEIIETOK
(aToMHast, MOJIEKYJISIpHAs, HOHHASI, METAJUTMYECKast ). 3aBUCUMOCTh
(bu3nUecKrUX CBOICTB BEIIECTBA OT TUIIA KPUCTAITMYECKON
pemerku. [Tpuunnbl MHOrooOpasus Bemiects. CoBpeMEHHbIE
MPEJICTABICHUS O CTPOCHHUH TBEP/BIX, KHUAKHX U Ta3000pa3HbIX
BeniecTs. JKuaknue KpucTauibl.

IIpakTHyeckoe 3anaTHe Ne 9. OnpeneneHne MacCOBOU J0IH
XMMHUYECKHX JJIEMEHTOB B CJIO)KHOM BELIECTBE

Tema 3.2
Pu3uKo-XuMHUYECKHe
CBOlCTBA
HEOpPraHu4ecKMuXx
BelIeCTB

Metannbl. O61mue ¢pu3nueckre 1 XMMUYECKUE CBOWCTBA
MmetauioB. Knaccudukanus MeTamioB 1o pa3iMyHbIM PU3HAKAM.
DIEKTPOXUMHUECKUH PsijI HATPSHKECHUH METaIOB. 3HAYCHHE
METAJUIOB U HEMETAJJIOB B IPUPOJIE U KHU3HEEATETbHOCTH
yesioBeKa U opranu3moB. Koppo3us MeTansioB: BB KOPPO3HH,
CHOCOOBI 3aIUTHI METAJUIOB OT KOPPO3HUH.

Hemeranubl. O0mue ¢pusznyeckne 1 XMuMHUYECKHE CBOMCTBA
HeMmeTayioB. OKUCIINTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA
HeMeTauioB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B MTPHUPO/IE.
XUMHYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX
BEIIeCTB (OKCUIOB, THAPOKCHIOB, KUCIIOT, COJICH).
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJTHBIX COETMHEHHI, BBICIIMX OKCHIOB M THIPOKCHIOB.

Tema 3.3

OO01mme npeacTaBjaeHus1 0 NPOMBIILICHHBIX CIIOC00aX
MOJYYCHUA XUMHUICCKUX BCHIECTB. qepHaﬂ U IIBE€THasA
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IIpousBoacrso
HEOPraHU4eCcKHX
BeIleCcTB. 3HAYEeHHE U
NpUMeHeHHe B ObITY U
HA MPOM3BO/ICTBE

MeTairyprust. O61mue cnoco6sl noayueHust MmetajuioB. CrijiaBel U
UX POJIb B COBPEMEHHOM TEXHUKE U BallleH Mpogeccuu.
[IpakTHueckoe NpUMEHEHHE IEKTPOIU3a IS MOTyUYeHUs
IIEJIOYHBIX, IIETOYHO3EMENbHBIX METAIJIOB U aJTIOMUHHSL.
3HaueHue U MPUMEHEHHE B OBITY U HA TIPOU3BOJICTBE
HEOpraHWYeCKuX BemiecTs. [IpobiieMa 0TX0I0B ¥ TOOOYHBIX

MIPOJYKTOB.

Kountpoannas padora Ne 3. CpezoBas pabota 3a 1 cemecTp

Pa3znes 4. CTpoeHue U CBOIICTBA OPraHM4YeCKNX BelIeCTB

Tema 4.1
Knaccupuxanus,
CTPOEeHHE U
HOMEHKJIATypa
OPraHuYecKNX BellecTB

IIpeamer oprannyeckoit xuMuu. IIpupoansie, HCKyCCTBEHHBIE U
CHUHTETHYECKHE OpraHuyecKue BemecTsa. CpaBHEHUE
OpraHUYECKHUX BEIECTB C HEOPraHNYECKUMU. XUMHUYECKOE
CTPOEHHE KaK NOPSAJOK COEAUHEHHs aTOMOB B MOJIEKYJIBI T10
BAJICHTHOCTH.

Teopusi cTpoeHNsI OPraHUYECKUX coequHeHn A. M.
Byrtaeposa. OcHOBHBIE [10JIOKEHUS TEOPUU XUMUYECKOTO
cTpoeHus. M3omepus u uzomepsl. Xumuueckue GopMyisl 1
MOJEJIA MOJIEKYJI B OPTaHUYECKON XUMHUH.

Kanaccudukanus opranmveckux Bemects. Kinaccudpukanus
BEILECTB 10 CTPOEHHUIO YIVIEPOAHOTO CKEJIETa U HAINYHUIO
byHKLIMOHANBHBIX Ipymil. ['oMonoru u romonorus. Hauana
nomenkiarypsl IUPAC.

IIpakTuyeckoe 3anaTue Nel(). CocraBiieHHe pa3BEPHYTHIX U
COKPAILEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BEIIECTB.

IIpakTuyeckoe 3ansaTue Nell. Cocrasienue Gpopmyrn u3oMepoB
OpTraHN4YCCKUX BCIICCTB

IpaxkTnyeckoe 3ansiTue Nel2. 3agaun Ha onpeic/ICHUE
npocreiien GopmMyIbl OpraHUYeCKON MOJIEKYJIbI, UCXO/S U3
AIIEMEHTHOTO0 cocTana (B %).

Tema 4.2.
CaoiicTBa,
NMPOU3BO/JICTBO U
NpUMeHeHue
OpraHuvyecKux
coeTUHEeHUH

IIpenesbHbIe yriaeBogopoabl. AJKaHbI: TOMOJOTUYECKU s,
MU30MEpHUs U HOMEHKJIaTypa aJKaHOB. XMMHYECKUE CBOMCTBA
ankaHoB. ['opeHre MeTaHa KaK OJIMH U3 OCHOBHBIX UCTOYHUKOB
TeIUla B MPOMBIIIJIEHHOCTH U ObITY. HaxoxxaeHue B mpupoje u
IIPUMEHEHNE AJIKAHOB .

HenpenenbHble yriieBoaopoabl. AJTKeHbl. DTUJIEH, €ro
noJiyueHue (IeruIpupoBaHUEM 3TaHa, IeNoJuMepu3aleit
MOJMATUIIEHA). XMMHUYECKHE CBOMCTBA 3TUJIEHA: TOPEHHE,
KaueCTBEHHBIC peakinu (0OeciBeUMBaHNE OPOMHOM BOIBI U
pacTBOpa nepmanranara kanus). [lonumepusanus 3TuineHa Kak
OCHOBHO€ HAIIPABJICHUE €r0 UCIIOIb30BAHMS.

AJKuHBI. AueTniieH. ['openue anernneHa Kak HCTOYHHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHU I CBAPKHU U PE3KU METAJLIOB
IIpupoaHbIe HCTOYHHUKH YIJIeBOAOPOAOB. [IpupoaHbIil ras:
cocTaB, IpUMeHeHue B kauecTse TorumBa. Hedts. Coctas u
nepepabortka HeTu. [leperonka neptu. Hedprenpoaykrel.
CnupTsl. ['uapokcunbHas rpynna kak (yHKIIMOHAIbHAS.
ITonsiTHe 0 MpEAENbHBIX OJJHOATOMHBIX CIIMPTaX. XUMUYECKHE
cBoiicTBa 3TaHona. [lonyyenue sTaHoIa OPOKEHUEM TITFOKO3bI U
ruapaTanuen stwiieHa. [lpuMenenune a3taHos1a Ha OCHOBE CBOMCTB.
['muuepuH Kak NpeacTaBUTENh MHOTOATOMHBIX CIIUPTOB.
KauecTBeHHast peakliisg Ha MHOIOaTOMHbIE CIUPTHL. [Ipumenenue
TJIMIEPHHA.
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deHos. Pusznyueckre 1 XUMUYECKHE CBOMCTBA (heHOIa.
[TpumeHenue ¢peHoma Ha OCHOBE CBOMCTB.

AJbaeruabl. AnbAeruaHas rpynmna kak (yHKIHOHAIbHAS.
@opmManbAETUA U €r0 CBOMCTBA: OKUCIEHNUE B COOTBETCTBYIOIIYIO
KHCJIOTY, BOCCTAHOBJICHUE B COOTBETCTBYIOIIUI CIIUPT.
[TosyueHue ajibIeru/10B OKMCIEHUEM COOTBETCTBYIOLIUX CIIUPTOB.
[Tpumenenue hopmaibaeruaa Ha OCHOBE €ro CBONCTB.
Kapo0onoBbie kuci0Thl. KapOokcubHas rpymnmna Kak
dbyukuonanbHas. [TonyyeHrne kapOOHOBBIX KUCIOT OKHCIEHUEM
IbICTUI0B. XMMHYECKHE CBOMCTBA YKCYCHOU KHCIIOTHI: OOIIIHE
CBOICTBa ¢ MUHEPAJILHBIMH KHCIOTAMH U PEAKIIHS dTepUPUKAIIUH.
IIpuMeHeHne yKCYCHOM KUCIOTHI HA OCHOBE CBOWCTB.

Caoxnblie 3Gupbl 1 KUpbI. [lomydeHne cioxxHbIX 3PUPOB
peakuueit srepudukanuu. Crnoxxabie 3pupsl B mpupoae, Ux
3HaueHue. [IpumeHenue cinoxHbIX 3(UPOB HA OCHOBE CBOMCTB.
IHonmumepsl. [TonmmMeps! - BaskHENIEe ChIPbE I TIOJTYYECHUS
CTPOUTEIIbHBIX MaTepruanoB. OCHOBHBIE IOHATHSL.

ILnacTmaccnl. TepMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE
macTMaccel. [IonM3TWIEH M ero IpuMEeHEHUE B CTPOUTEIIBCTBE.
CrniocoObl pacio3HaHUS MJIACTMACC.

CuHTeTHYecKHe Kay4YyKH U UX HCIOJIb30BAaHUE B CTPOUTENIBCTBE.

IIpakTnyeckoe 3ansaTue Nel3. Ha3Banue npenenbHbIX
YIIIEBOIOPOAOB Mo MexAyHapoaHoi Homenknarype IUPAC.

IIpakTnueckoe 3ansaTue Ne 14. Hazpanue HenpeieabHbIX
YIIIEBOIOPOAOB Mo MexAyHapoaHoi Homenknarype IUPAC.

IIpakTnueckoe 3ansaTue Nel5. Ha3Banue ciupTos 1o
MexayHapoanoi Homenknatype IUPAC.

IIpakTnyeckoe 3ansTue Ne 16. CocraBienue ypaBHEHHHA
peakuuii aTepupuKanum

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

KonTpoasHnas padora Ne 5. YriieBogopoasl

Tema 4.3.
Oprannyeckue
BeIeCTBA B
KH3HEIeATEeJIbHOCTH
YeJ10BeKa

Kupbl kak ca0xHbIe 3¢upsbl. Kiaccuduxanus xKupos.
XUMHYECKUE CBOWCTBA AKUPOB: TUIPOJIN3 U TUAPUPOBAHUE
JKUJKUX KUPOB. [IpruMeHeHne )KupoB Ha OCHOBE CBOMCTB.
YraeBoasbl. ['110Kk03a — BEILECTBO € ABOMCTBEHHON (yHKIIMEH —
anpaerupocnupt. Caxaposa, KpaxmMall U LEJII0I03a, CTPOEHHE,
CBOIICTBa, MpUMEHEHUE. 3HaUeHHE YTIIEBOIOB B )KMBOU MIPUPOJIE U
JKA3HU YEIJIOBEKA.

AMMHOKHUCJI0TBI. AMHUHOKHUCIIOTHI KaK aM(oTepHbIe

T yHKIIMOHATIbHBIE OpraHnueckue coequHeHus. [lentuanas
CBAA3b U NOJNUNEnTuAbl. IIpuMeHeHne aMMHOKHCIIOT HAa OCHOBE
CBOMCTB.

Beaxu. CTpykTypsl 6enK0B. XUMHUYECKHE CBOMCTBA OEJIKOB:
TOpEHHE, JeHATypalns, THAPOIIN3, IBETHBIE PEAKIUH.
buonorunueckue pyHKIUU OEIKOB.

KonTpoasHnas padora Ne 6. CtpoeHne 1 CBOMCTBA OPraHUYECKUX
BEILECTB

Pa3nea 5. Kunernyeckne u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA

XUMHMYECKHUX peakuui

12




Temab.1.
Kuneruueckne
3aKOHOMEPHOCTH
NPOTEeKAHUS
XHUMHYECKHX peaKkuuid

CKOpOCTh XUMHUUYECKUX peakiuii. @akTopbl, BIUAIONIUE HA
CKOpPOCTb XUMUYECKOW peaKkluu

IIpakTuyeckoe 3ansaTue Ne 19. Berunciienre Maccol IpoJIyKTa
pEaKIuu, €CIM OJJTHO U3 UCXOJHBIX BEIIECTB B3SITO B U30BITKE

Jladoparopnas padora Ne 2. Onpezenenre 3aBUCUMOCTH
CKOPOCTH peakliy OT Pa3INyYHbIX (aKTOPOB

Tema 5.2.
Tepmoannammnyeckue
3aKOHOMEPHOCTH
NMPoOTeKAHUS
XUMHUYECKHX pPeaKkuuid.
PaBHoBecue
XUMHYECKHX pPeaKkuuid

Knaccugukaius XuMHUUECKUX peakuii: o TermaoBoMy 3 dexty
(9K30TEpMUYECKHE, FHIOTEPMUYECKHE), IO 00PATUMOCTH
(obpaTtumble U HEOOpaTUMBIE). XUMUYECKOE PABHOBECHE U €T0
CMELIEHHE O] IeHCTBUEM PA3INYHBIX (PaKTOPOB

IIpakTnyeckoe 3ansaTue Ne 20. Pemenue 3a1a4 1o TerioBoMy
b dexTy peakmuu.

IIpakTnyeckoe 3ansaTue Ne 21. Penienue ynpaxHeHui Ha
CMEILCHNE XUMHYECKOTO PABHOBECHSL.

Pa3znen 6. lucnepcHbie CUCTEMBbI

Tema 6.1

JucnepcHbie cCHCTEMBI
U GaKkTOpHI HX
YCTOHYHUBOCTH

IMonsaTue o TucnepcHol cucreme. Jlucrepcuas daza u
qucrnepcuonHast cpena. Knaccudukanus AUCTIEpCHBIX CUCTEM.
CBoiiCTBa AUCTIEPCHBIX CUCTEM.

PactBopsbl. PacTBOpenue. Bojia kak pacTBOPUTEIb.
PactBopuMOCTh BemiecTB. 3aBUCUMOCTH PACTBOPUMOCTH Ta30B,
KUJKOCTEH U TBEPJIbIX BEIIECTB OT Pa3IMUHbIX (DaKTOPOB.
MaccoBas 10J11 paCTBOPEHHOT'O BEIIECTBA.

IIpakTuyeckoe 3ansaTue Ne22. 3a1aun Ha IPUTOTOBIICHUE
pacTBOPOB.

HpakTnyeckoe 3ansiTue Ne 23 PenieHue 3a1a4 Ha MPUMECH.

Tema 6.2.
HcciaenoBanue cBOMCTB
AUCHEPCHBIX CUCTEM

JladopaTopHoe 3ansTue Ne 3. VccienoBanue qucrnepcHbIX
CHCTEM

Pa3nea 7. KauecTBeHHbIe peakuuu 00HAPYKEHUS] OPraHUYeCKUX U HEOPraHUYeCKUX

BelleCTB
Tema 7.1. JladopaTopnas padora Ne 4. KauecTBeHHBIE peakIuy Ha
Oo0HnapyxeHue HEOpPraHMYECKHEe BEIIeCTBA

HEOPraHUYeCKUX

KAaTHOHOB 1 aHHUOHOB

Tema 7.2.
OoOHnapyxeHue
OpraHH4YecKHX BellecTB
OT/eJbHBIX KJIACCOB C
HCNOJIb30BaHHEM
KayeCTBEHHbIX
peakuuii

Jladoparopnasi padora Ne 5. KauecTBeHHBIEC peakiiii Ha
OpraHHYeCKHUe BeIIeCTBa

9K3AMEH

6. TEMATHYECKOE INTAHUPOBAHUE 10 YYEBHOMY INPEIMETY

Ne HaumenoBaHue pa3jie/ioB u

n/n TeM

3ansaTus
NMpaKTHYeCKHue ] JadopaTopHbie

Bcero | Jlekuus
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BBenenue

N

OCHOBBI CTPOEHUS BeleCTBA

(o]

SN

CrpoeHue aTOMOB XHMHYECKUX
3JIEMEHTOB u pupoaa
XMUMHUYECKOH CBSI3U

w

1.2.

[Tepuonnueckuii 3aKOH 51
tabmumna J[.1. MennenceBa

XuMHu4ecKune pPeakIun

20

2.1.

THuIbl XUMUYECKUX PEaKIHil

12

|00

2.2.

9JI€KTpOJ'II/ITI/I‘IeCKaH
Jucconuanus 1 HMOHHBIN 00MEH

Crtpoenue ]| CBOMCTBA
HEOPraHU4eCKHX BelleCTB

15

13

3.1

Knaccudukanus, HomeHKIaTypa
U CTPOCHHE HEOPraHWYECKUX
BEIIECTB

3.2.

DuznKo-xuMUYECKHE CBOICTBA
HEOPraHWYECKUX BEIECTB

3.3

IIpon3BOACTBO HEOPraHUYECKHUX
BEIIECTB. 3HaueHue U
IpUMEHEHHE B ObITY M Ha
IIPOU3BOJICTBE

CTtpoeHue u cBoiicTBa
OpPraHH4YecKHX BellecTB

38

20

18

4.1

Knaccudukanus, crpoeHne u
HOMEHKJIaTypa OPraHUIeCKHX
BEIIECTB

4.2

CBoiicTBa, MPOU3BOACTBO U
MIPUMCHCHHE OpPraHUYeCKUX
COEMHEHHI

24

14

10

4.3

OpraHI/I‘leCKI/IC BC€IICCTBA B
KU3HCACATCIIBHOCTH YCJIOBCKA

Kunernueckue n
TEePMOJUHAMHYECKHUE
3aKOHOMEPHOCTH NPOTEKAHUS
XHUMHUYECKHX pPeakuuii

5.1

Kunernueckue 3aKOHOMEPHOCTH
IMPOTCKAHUSA XUMHUYCCKUX
peaxkuui

5.2

TepmoanHaMHuuecKue
3aKOHOMEPHOCTHU MPOTEKAHUs
XUMHYECKUX PEAKIIUH.
PaBHOBecHe XUMHUECKUX
peakuuii

JAucnepcHblie CHCTEMBI

~

SN

JlucriepcHbIE CUCTEMBI U
(aKkTOpPHI MX YCTONYHUBOCTH

o

6.2

I/ICCJ'IC,Z[OBaHI/IC CBONCTB
JUCTICPCHBIX CUCTEM
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KauecTBeHHbIe peaxkiuun 2
00HApY:KEeHUS] OPraHUYECKUX U
HEOPraHHYeCKHX BelleCTB

7.1

OO6HapykeHrne HEOPTaHUIECKUX 1
KaTHOHOB M aHHOHOB

7.2

OOHapyKeHHe OPraHuIeCKUX 1
BEIIECTB OT/ICIbHBIX KIIACCOB C
HCIOJIb30BAaHUEM Ka4eCTBECHHBIX
peakuuii

HToro 102

o1

45 6

[Ipu peanuzanuu coaepxanusi o0Eeo0pa30BaTEILHOTO YYEOHOTO MpeaMeTa

«Xumus» B mpenenax ocBoeHuss OIIOII CIIO na 6a3e OCHOBHOIO OOIIIEro

oOpa3oBaHuUs ¢ OydeHUEM cpenHero oomero oopazosanus (IIIICC3):

Buj yueOHoii padoThI

O0BeM yacoB

O0bem 00pa3oBaTeIbHON POrpaMMbl 108
Oo6s13aTesibHAsE ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 102
B TOM YHCIIE:
JIEKLIUA 51
IIPAKTHYECKUE 3aHATHS 45
J1a00paTOPHBIC 3aHIATHS 6

CamocTosrenbHas pabora o0y4aromerocs

VY4yeOHbIM [JIaHOM
HE MPEyCMOTPEHO

KoHncynbranuu

VY4yeOHBIM I[JJAaHOM
HE TPEyCMOTPEHO

IIpomeskyTouHasi aTtTectanus B ¢popme 3k3aMeHa - 6 4acoB

7. YYHEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE IMTPOI'PAMMBI YYEBHOI'O ITPEIMETA «XUMMUS»

7.1. Onucanue mamepuanvHoO-mexHuuecKou 06azvl, HEOOX00UMOU 011

ocyuiecmesieHun oﬁpasoeam €J/IbHO20 npouecca

n/n

Ne

HaumeHoBaHMe crienMaJILHBIX NMOMeIIeHN
U MOMeLIeHUI IS CAMOCTOSITE/ILHOM padoThl

NOMeIleHHH |
CaMOCTOSITEJILHOM PadoThI

OcCHAaIlleHHOCThH
noMeneHu i

CrneuaJbHbIX
AJIsL

Kabuner €CTCCTBO3HAHUA,

TEKYIIEro
aTTECTAllUU.

KOHTPOJISI WU

AcTtpaxaHckas 00JacTh,
TpycoBckuii, yia. MaructpanbHas, 1.18

ayIUTOpUS IS
TPYNIOBBIX M HWHIWUBUAYAIBHBIX KOHCYJIBTAIWH,
MIPOMEKYTOUHOMN

r.Acrtpaxanp, p-H

1. Jocka yueOHast
2. Pabouee MecTo mpemnogaBaTenst

3. Kowmrutekr yueOHOU Mmebenn Ha 25
qer.

4., Harmsipabele mocoOus
5. Ilinakatel TEMaTHYECKHE
6. MOOWIIBbHBIH KpaH Ha ITaTHBE

Lumien Master View 203x203 cm
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7.MoOUIBHBIH MYJIbTUMEANHHBIH
npoektop Panasonic PT-LC56E-000145

8.11Ikad BHITSKHON XUMHUYESCKHIA
JIEMOHCTPALIMOHHBIN

9. Crenppl

10.[Tpubopsl, HAGOPHI TOCYIH,
n1ab0paTOPHBIX MPUHAIICKHOCTEH ISt
XUMUYECKOr0 SKCIIEPUMEHTa, HA0OOPHI
PEaKTHUBOB.

7.2. Pekomenoyemasn ntumepamypa (u3 gpedepanbHozo nepeyts)

@) OCHOGHA3A yUeOHaa Tumepamypa:

bmunos, JI. H. Xumust: yueonuk st CI1O / JI. H. baunos, . JI. [lepduiiona,
T. B. CokonoBa. — 2-e u3f., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 c.
ISBN 978-5-8114-7904-7. — TekcT: »nekTpoHHBIH // JlaHb: 3JIEKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/167183 (mara
obOpamienus: 14.10.2022). — Pexxum mocTyma: st aBTOPHU3. MOJIb30BaTENEH.

0) OonornumenvHan yueOHan 1umepamypa:

I'yceBa, E. B. Xumus gns CIIO: yue6Ho-meTonuueckoe nocodue / E. B.
I'yceBa, M. P. 3uranmmna, /. 1. KynukoBa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — TekcT: sneKkTpoHHBIA // JlaHb : AIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/196096 (mara
obOpamenusi: 14.10.2022). — Pexxum gocTymna: ajisg aBTOpU3. MOJIb30BATEIICH.

Yepuuxona, H. FO. Xumus B 70CTyTHOM U3NIOKEHHUH: yueOHOE TTocoOue st
cno / H. FO. YepnukoBa. — 2-e u3n., crep. — Cankr-IletepOypr: Jlanp, 2022. —
316 c. — ISBN 978-5-8114-9500-9. — TexkcT: anekTpoHHbIH // JlaHb: 2IeKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/195532 (mara
obOpamenusi: 14.10.2022). — PexuM gocTymna: st aBTOpU3. T0JIb30BATEIICH.

[eaurpina, JI. B. Xumus: yaednoe mocodue / JI. B. llleBaumnpina, A. U.
AmapueB. — Hoocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —

TekcT: anexkTpoHHBIM // JlaHb: »snexkTpoHHO-OMOMMOTEeUHass cuctema. — URL:
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https://e.lanbook.com/book/118505 (mara oOpamenus: 14.10.2022). — Pexum
JOCTYyIA: JUIsl aBTOPU3. MOJIb30BATEIEH.

6) nepeuens yueOHO-MemoouUuecKo2o obecneuenus:

1. O6 o6pazoBanuu B Poccuiickoit ®enepanuu: deaep. 3akon ot 29.12. 2012
Ne 273-03 (B pen. @enepanbubix 3akoHOB 0T 07.05.2013 Ne 99-D3, ot 07.06.2013
Ne 120-®3, ot 02.07.2013 Ne 170-03, 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-
@3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECCHHBIMH
®enepanbHbIM 3aKk0HOM 0T 04.06.2014 Ne 145-D3, B pen. ot 03.07.2016, ¢ u3Mm. oT
19.12.2016.)

2. denepanpHbll TOCYJAPCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT CPEAHETO
oOmero oOpa3zoBaHusi, YTBEPKIACHHBIM MPUKa30M MuHUCTEpCTBA 00pa30BaHUs U
Hayku Poccuiickoit ®enepanuu ot 17 maga 2012 r. Ne 413 (3apeructpupoBaH
MunnctepctBoM  roctuumu  Poccuiickot  @enepamum 7 wuronHa 2012 r.,
peructpaunoHHbiid Ne 24480).

3. Ilpuxa3 MunucrepctBa npocBenieHusi Poccuiickoii ®enepauuu OT
23.11.2022 Ne 1014 «OO6 yrBepxneHun QeaepanbHOil 00pa30BaTEIbHON
mporpamMmbl cpenHero oobiero oOpazoBanus» (3apeructpupoBan 22.12.2022 Ne
71763).

2) unmepuem-pecypcoi:

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

http://www.iprbookshop.ru/66393.html(O61ast u HeopraHuueckast XMMHSI )

http://www.iprbookshop.ru/71462.html(JlaboparopHblii ~ MpakTHKyM  TIO
oO0111el 1 HEOPTraHUYECKOW XUMUH)

http://www.iprbookshop.ru/64399.html(Anroputm  perienuss 3amgad 1O
xumud. [IpakTukym.)

0) 271eKMPOHHO-0UOITUOMEUHbIE CUCEMDL:

1. http://www.iprbookshop.ru (OnexTpoHHO-OMOIMOTEYHBIC CUCTEMBI)

2. DJIEKTPOHHO-OMOIMOTeUHAs cucTeMa «IPRbooksy»

(http://www.iprbookshop.ru/)
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3. OO0pazoBaTeIbHO-U31aTEThCKHIMA

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

LEHTP

8. OCOBEHHOCTH OPI'AHU3AIINU OBYYEHUS 1O YYEBHOMY
HPEAMETY IJIs1 UHBAJIMJIOB U JIMI C OI'PAHUYEHHbBIMH
BO3MOXHOCTAMMU 310POBbA

«AxazeMus

I[JDI 06yqa10m1/1xcsl N3 4YHCJla HWHBAJIWIAOB W JIMI] C OI'paHUYCHHBIMU

BO3MOKHOCTSAMHU 3O0pOBbA HAa OCHOBAHHA ITMCBMCHHOI'O 3asdBJICHUA y‘l€6HBII?I

npeaMeT «XHUMHUS» peau3yeTrcs C y4eTOM OCOOEHHOCTEH NCHUXO(pU3UYECKOTO

pa3sBUTHA, HHAWUBUAYAJIbHBIX BO3MOKHOCTEH U COCTOSIHUS 310pPOBbA.

9. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUA YYEBHOI'O

INPEJMETA
PesyabTarsl Kon IIpoBepsiemble @DopMbI U METOAbI KOHTPOJISA ¥
o0y4eHus pe3yJib YMEHHS ¥ 3HAHUS OLICHKH
(IMYHOCTHBIE, TaTOB pe3yJbTaToB 00y4eHHs
npeaMeTHbIe, Tekymunit IIpomexxyrounas
MeTanpeIMeTHble KOHTPOJIb aTTecTanus
)
JUYHOCHHbLE

YyBCTBO F'OPJIOCTH JII | 3HaTb OCHOBHBIE Yemmuwiti onpoc 9K3AMEH
U YBaKEHUS K 3aKOHBI XUMHUU U IIpaxmuueckas
UCTOpUU U OTKPBITHSI B XUMHH, paboma
JNOCTHKEHUAM CeTIaHHbIE Tecmuposanue
OTEYECTBEHHOM pOCCUICKUMU Peghepam
XUMHYECKON YUEHBIMU-XUMUKAMU;
HayKH; XUMHYECKU YBEPEHHOE
IrpaMOTHOE II0JIb30BAHUE
[IOBEJICHUE B XUMHUYECKON
npo¢eccuOHATBLHO TEPMHUHOJIOTHEN U
W IeATEIbHOCTH U CHMBOJIHKOM;
B OBITY NIpH XUMHYECKH IPaMOTHOE
oOparieHuu ¢ IIOBEIEHNE B
XUMHUYECKUMHU npogeccuoHaTbHON
BEILIECTBAMH, NEeSITeIbHOCTH U B OBITY
MaTepuagamMu u pu 0OpaIeHNH C
MIPOLIECCAMU; XUMHYECKUMHU

BEILECTBAMH,

Marepuazamu u

IIPOLIECCAMU;
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YMeHHe UCTIOIb30BATh
npuoOpeTeHHbIC 3HAHUSA
UL OOBACHEHUS
XUMHYCCKUX SBJICHHI,
MIPOUCXOJISIINX B
IIpUpOAE, OBITY U Ha
MIPOU3BO/JICTBE;

YMETh HCIOJIb30BaTh
MPUOOPETEHHBIC 3HAHUS
JUISL  9KOJIOTMYECKH
IPaMOTHOTO MTOBEICHUS
B OKPYKarOLIEH cpene,
JUISL OLICHKY BIIMSIHUS
XUMHUYECKOTO
3arpsi3HeHus
OKpY>Karolleu cpebl Ha
OpraHH3M 4YeJIoBeKa U
JPYTHUE )KUBBIC
OpraHU3MBbI;

yMETb HCIOJIB30BaTh
pUOOpPETEHHBIC 3HAHUS
JUISL IPUTOTOBIICHUS
pacTBOPOB 3aJaHHOM
KOHIIEHTPALIUU B OBITY
Y Ha TIPOU3BOJICTBE;

TOTOBHOCTH K JI2 | Ilonumats cymHocTh U | Peghepam
MIPOJOJIKEHHUIO COLIMAJIbHYIO
o0pa3oBaHUs U 3HAYUMOCTb CBOEH
MOBBIIIECHUS Oyayuieit npodeccuu,
KBaJIM(pUKAIIH B IIPOSABIIATE K HEN
n30paHHON YCTOMYHBBIA HHTEPEC;
npo¢eccuOHATBLHO CamMocTosATENnBHO
i AeSITENbHOCTH U OTpeAeNsATh 3a7aun
00BEKTUBHOE po¢heCCUOHATLHOTO U
OCO3HaHHUE POJIH JIMYHOCTHOTO Pa3BUTHS,
XUMHYECKHX 3aHUMAThCS
KOMIIETEHIIUH B caMo00pa3oBaHUEM,
3TOM; OCO3HaHHO
IJIAaHUPOBATh
MOBBILLICHHUE
KBaJIM(DUKAITIH.
YMEHHE JI3 | YMeTh UCII0NIb30BaTh Peghepam
HCIIOJIb30BATh JOCTUKEHUS
JOCTUKEHUS COBPEMEHHOMU
COBPEMEHHOMN XUMHUYECKON HAyKH CO
XUMUYECKON cBOEH
HayKu U npodeccroHanbHOM
XUMHYECKHUX NEATENBHOCTBIO AJIS
TEXHOJIOTHI TSt MOBBIIIEHUS
MIOBBIIICHUS COOCTBEHHOTO
COOCTBEHHOTO
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MHTEJJIEKTYaJIbHOT MHTEJJIEKTYaJIbHOTO

0 pa3BUTHUSA B pa3BUTHUS;

BBIOpaHHOM

npo¢eCcCHOHATBLHO

W IeATEIbHOCTH;

MEmanpeomMenmHuix:

HCIOJIb30BaHKUE MI | paboTaTh C Ilpaxmuueckas | 3k3amen

Pa3IUYHBIX BUIOB TEOPETUUECKUM paboma

MO3HABATEIbLHON MaTepHaioM, Pegpepam

JESTEIIbHOCTH U aHAJIM3UPOBATh, eNath | Tecmuposanue

OCHOBHBIX BBIBOJIBI.

WHTEJUIEKTYaTbHBI MPUMEHSITh OCHOBHBIE

X ornepauui METO/Ibl IO3HAHUS

(mocTaHOBKHU (mabmroneHws,

3aJlauu, HAy4YHOTO

(hopMyIupoBaHUS SKCIEPUMEHTA) JIst

TUIOTE3, aHAIN3a M3Y4YECHHUS Pa3IMUHbIX

U CUHTE3a, CTOPOH XMMHYECKHUX

CpaBHEHUS, 00BEKTOB U MPOILIECCOB,

00001IeHus, C KOTOPBIMU BO3HHUKAET

CUCTEeMAaTH3alllH, HEe00XO0IMMOCTh CTal-

BEISIBJIICHHSI KHBATHCS B

MPUYKUHHO- npodeccroHanbHOI

CIICJICTBEHHBIX cdepe;

CBsI3€H, OKCKA YMEHHUSI JIeNaTh

aHaJIOT OB, BBIBOJIBI, YMCHHE

dbopMynupoBaHus BBISIBIISITH

BBIBOJIOB) JUISI CYILIECTBEHHOE,

pelieHus pa3BUTHE JTOTHYECKOTO

MOCTaBJICHHOM MBIIICHUS TIPU padboTe

3a/1a4H, C TEKCTaMH, OYKIIETOM,

MpUMEHEHNE Ha0Jt01aTh 32

OCHOBHBIX BEIIECTBaMH,

METO/IOB MO3HAHUS MIPOBOIUTH

(HabmroneHws, HCCIIEA0BATENbCKUE

HAy4YHOTO MIPOLIEAYPHI, Pa3BUBATH

AKCIEPUMEHTA) MO03HABATENbHBIN

JUTSL U3YICHHUS WHTEPEC K MPEeIMETY U

Pa3IUYHBIX CTOPOH MPOLIeCCy MO3HAHUS.

XUMHYECKHX yMEHHE

O00BEKTOB H XapaKTepu30BaTh

MIPOLIECCOB, C AJIEMEHTHI 110 MX

KOTOPBIMH TMOJIOKEHHUIO B

BO3HUKAET [Iepnonnueckoi

HEOOXOIMMOCTh cucteme JI.H.

CTAJIKUBATLCA B Menneneena.

npodeccroHanbHO OOBSCHATD

i chepe; 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa
Y CTPOCHHUS, IPUPOTY
XUMHYECKOH CBSI3U
3aBHUCHUMOCTb CKOPOCTH
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XMMHYECKON peaKiuu 1
MOJIOKEHUE
XUMHUYECKOTO
paBHOBECHS OT
pa3nu4HbIX (PaKTOPOB;
YMETh ONPEICIAITh
BO3MOKHOCTHU
MPOTEKAHUS
XUMHUYECKUX
MPEBPALLECHUN B
Pa3JIMYHBIX YCIOBUSX U
OILICHKU WX
OCIENCTBUHI
HCII0JIb30BaHUE
aOCTPaKTHOTO
MBIIICHUS,
MPOJIOJKUTh Pa3BUTHE
XUMHUYECKOH PeUH,
oOoramiars ee
CJIOBApHBIN 3ar1ac npu
YCTHBIX OTBETaX U
rpaMOTHOE
BBITIOJIHEHHUE TIPU
CaMOCTOSTENIbHBIX
3a/laHUsX.

CBA3BIBaTh U3YUCHHBIN
Marepuai co CBOen

npodeCcCuoHAIBHON

JIeITECIIEHOCTRIO
HUCIIOJIL30BaHUE M?2 | IIpoBoauTh Ilpaxmuueckas
pa3IUYHBIX CaMOCTOSITENLHBIN paboma
HWCTOYHUKOB IS MOUCK XUMHUYECKOMN Pegepam
MOJTy4YeHUs uH(popManuu ¢
XUMHYECKON HCHOJb30BaHUEM
uH(popManuy, Ppa3IUYHBIX

YMEHHE OLICHUTh
ee JOCTOBEPHOCTh
IUIsL TOCTHXKEHUS
XOPOIIHX
pe3yabTaToB B
npodeccroHaibHO

it cdepe;

UCTOYHUKOB (Hay4yHO-
MOTTYJISIPHBIX U3JaHUH,
KOMIIBIOTEPHBIX 0a3
JIAHHBIX, PECYPCOB
WnTepHera);
WCTIOJIH30BATh
KOMIIbIOTEpHBIE
TEXHOJIOTUH IS
00paboTKH U mepeaayn
XUMHYECKON
uHpoOpMalnH U ee
MPEICTABIICHHS B
pa3IuUHBIX (hopMax.
OcymecTBIATh TOUCK
uHpopMaIuy,
He0OXO0IMMOM TSt

3¢ EeKTUBHOTO

21



BBITTOJIHEHU A

npodeccnoHaTbHBIX
3a/1a4
npeomMemuuvix:
c(hOpMHUPOBAHHOCT 111 | Ilonumate posib XUMUU | Yemuowi onpoc | ox3amen
b [IPEACTABICHUI B €CTECTBO3HAHMH, €€ Tecmuposanue
0 MECTE XMMUU B CBSI3b C JPYTUMU Ipaxmuueckas
COBPEMEHHOM €CTECTBEHHBIMU paboma
Hay4YHOU KapTUHE HayKaMH, 3HaUE€HUE B
MHUpa; TOHUMaHUE YKU3HU COBPEMEHHOTO
pOJIU XUMHUU B oOmiecTBa
dhopMupoBaHUH 3HaTh BayKHEUIINE
Kpyro3opa u BEIIECTBA U
(byHKIMOHATBLHON MaTEepUaJIbL.
IrPaMOTHOCTHU
4esioBeKa s
pelieHus
MPAKTUYECKUX
3azay;
BIIAJICHUE 112 | 3HaTh OCHOBHBIE Yemuwiii onpoc 9K3aAMEH
OCHOBOTIOJIAraro1Il 3aKOHBI XUMUHU: Tecmuposanue
UMU XUMHAYECKUMHU CTEXHOMETPUS, 3aKOH Ipaxmuueckas
MOHATHSIMH, COXPaHEHHUS MaCCHI paboma
TEOPUSIMH, BELIECTB, BJIAJIETh
3aKOHAMHU U OCHOBOMOJIArarouuMu
3aKOHOMEPHOCTIM XUMUYECKUMHU
U; yBEpEHHOE MOHATHSIMH, TEOPHUSIMH,
10JIb30BAHUE 3aKOHAMHU U
XUMHYECKON 3aKOHOMEPHOCTSIMU;
TEPMHUHOJIOTHEHN U YMETb Ha3bIBATh:
CUMBOJIMKOM; U3Y4YCHHBIE BEILIECTBA
0 TPUBHAIBHON WU
MEXKIYHAPOIHOM
HOMEHKJIATYPE;
BJIaJICHUE II3 | yMeTb  BBINOJHATH Ilpakmuueckas | sK3ameH
OCHOBHBIMH XUMHUYECKUN paboma
METOJlaMHU SKCHEPUMEHT MO Tecmuposanue
Hay4YHOTO pacrno3HaBaHHUIO Jlabopamophas
MO3HAHMS, BOKHEUILINX paboma
HCIOJIb3YEMBIMHU B HEOPraHUYECKHUX U
XUMUU: OpraHUYECKUX
HaOJIIOICHUEM, COCIMHCHHI;
ONMCaHUEM,
U3MEpEeHHUEM,
JKCIIEPUMEHTOM;
yMEHHE
o0OpabaTsiBaTh,
OOBSACHSITH
pe3yabTaThl
MIPOBEACHHBIX

OIIBITOB U ACJIAaTh
BBIBOJBI,
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TOTOBHOCTb U
CII0OCOOHOCTD
[IPUMEHSTh
METOABI ITO3HAHUA
[IPH PELICHUN

MPAKTUYECKUX
3a/1a4;
c(hOpMHUPOBAHHOCT 114 | Ymetp pemiath Ilpaxmuueckas | sk3amen
b YMEHUS JaBaTh pacyeTHbIE 3a/1a4u 110 paboma
KOJINYECTBEHHBIE XUMHYECKUM Tecmuposanue
OLICHKHU U dbopmynam u
MPOU3BOIUTH yYpaBHEHUSIM;
pacyeTsl 1o HCII0JIb30BaTh
XUMUYECKUM MPUOOPETEHHBIC 3HAHUS
dbopmynam u U yMEHHUS B
YPaBHEHUSM,; IIPAKTUYECKOU

JeSATEIbHOCTH U

MMOBCETHEBHOW JKU3HU:
BJIaJICHUE 115 | YMenue 0e30macHOro Yemuwi onpoc
MpaBUIaMU oOpareHus ¢ Ilpakmuueckasn
TEXHUKHU TOPIOYHMH U paboma
0€30MMaCHOCTH MPU TOKCHUYHBIMHU Jlabopamopnas
WCIIO0Jb30BAHUU BEILIECTBAMH U paboma
XUMHUYECKHUX 1a00paTOPHBIM
BEILIECTB; 00opynoBaHuEM;
c(hOpMHUPOBAHHOCT 116 | YMeHue KpuTHUYECKOM Yemmuwiti onpoc

b COOCTBEHHOM
MIO3ULMH 110
OTHOIIEHHUIO K
XUMUYECKON
nH(popmanuu,
[IOJIy4aeMou 13
pa3HbIX
HCTOYHUKOB.

OLIEHKHU JOCTOBEPHOCTH
XAMUYECKOU
nHpopmanuu,
MOCTYIAIOLIEN U3
Pa3HBIX UICTOYHUKOB.

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 Tpya0BOro BoCIUTAHMS:

- TOTOBHOCTH K TPYAY, OCO3HaAHUE IIEHHOCTH MacTEepPCTBA,
Tpyaosooue;

- FOTOBHOCTH K aKTUBHOM JEATEILHOCTH TEXHOJIOTHYCCKOM
Y COIMAIbHOW HAINPaBJIEHHOCTH, 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 TOCTHIKEHUS;
- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B
paccMaTpUBAEMBIX SBJICHUSX;
- BHOCUTH KOPPEKTHUBHI B JICATEIIBHOCTD, OICHUBATH
COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OIICHHBATH PUCKH
MOCJIEACTBUN NeITEIbHOCTH,

- pa3BUBATh KPEATUBHOE MBIILJICHUE MTPU PEUICHUH
YKU3HEHHBIX TIPOo0IieM

- 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 JIJIS IOKa3aTeJIbCTBA CBOMX
YTBEP)KJICHHH, 3a1aBaTh TapaMETPbl U KPUTEPHUH PEIICHUS;

- aHAJIM3UPOBATH MOJYUYECHHBIC B XOJIE PEIICHHMS 32191
Pe3YNIbTAThI, KPUTHICCKH OIEHUBAThH MX JOCTOBEPHOCTD,
MIPOTHO3HPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;

- YMETh MMEPEHOCUTH 3HAHUS B MTO3HABATEIIBHYIO U
MPAKTHYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- YMETbh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX
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, reoMeTprueckas (IUc-TpaHC-U30MEPHsl), 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, MOJIEKYJIIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX;
MPEJICTaBICHHUS O MEXaHU3MAaX XUMUYECKUX PEaKIui,
TEPMOAMHAMHYECKUX M KHHETHUECKHUX 3aKOHOMEPHOCTAX MX
MPOTEKAHUS, 0 XUMUYECKOM PABHOBECHH, TUCIIEPCHBIX
CUCTEeMax, (aKTOJIOTUYECKUE CBEIEHUS O CBOMCTBAX, COCTABE,
MOJTy4eHUH U 0€30TaCHOM HMCTIOIB30BAHUH BAYKHEHIITHX
HEOPTaHWYECKUX M OPTaHUYECKHUX BEIIECTB B OBITY H
MPAKTHYECKOM JIEATETLHOCTH YeTIOBEKA; OOIINX HAYIHBIX
MIPUHIIMIIAX XUMHAYECKOTO MPOU3BO/ICTBA (Ha MpUMeEpe
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IIPOU3BOJICTBA CEPHOM KUCIIOTHI, aMMHaKa, METAHOJIa,
nepepaboTku HeTH);

- YMCThb IMPOBOAUTH PAaCUYCThI 10 XUMHUYCCKUM (1)opMyJ1aM u
YPaBHEHMSIM XMMUYECKHUX PEaKIHi ¢ UCII0JIb30BaHUEM
(bu3nYecKux BeIU4nH (Macchl, 00beMa ra3oB, KOJIMYECTBA
BEILIECTBA), XapaAKTEPHU3YIOLIUX BEIIECTBA C KOJINYECTBEHHON
CTOPOHBI: PACU€Thl IO HAXOXKJCHUIO XMMUYECKOH (GOPMYJIBI
BEIIIECTBA; pacueThl Macchl (00beMa, KOJMUECTBA BEIIECTBA)
IPOAYKTa PEAKIUH, €CIH OAHO U3 UCXOAHBIX BELIECTB 1aHO B
BH/JIC PACTBOpA C ONPEIEICHHON MaCCOBOU J10JIEH
PacTBOPEHHOTO BEIIECTBA WIIU JAHO B U30BITKE (MIMEET
IPUMECH); PacyeThl MACCOBOM MM 0OBEMHOI J10JIM BBIXO/A
IPOAYKTa PEAKIMU; PacYeThl TEIIOBOTO 3(pdekTa peakuui,
00BEMHBIX OTHOLIEHUH Ta30B;

- YMETh BBIABIIATH XapaKTE€PHbIE IPU3HAKH U B3aUMOCBS3b
HU3YUYCHHBIX HOH?ITI/IfI, MMPUMCEHATE COOTBCTCTBYIOIIUC ITOHATHUA
IIpY ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHWYECKHUX U
OpPTraHN4YC€CKUX BCIICCTB U UX HpGBp&HIGHHfI; BBISABIIATD
B3aMMOCBS3b XUMHUYECKNX 3HAHWUH C TIOHATHSIMU U
NpeCTaBICHUSIMH IPYTUX MPEAMETOB Ui O0jee 0CO3HAaHHOTO
HOHUMAaHMA U 00BSICHEHHSI CYLTHOCTH MaTepUaIbHOTO €IMHCTBA
MHpA; HCII0JIb30BaTh CUCTEMHbIE XMMUYECKHE 3HAHUS JUIS
0O0BSICHEHUS U IPOTHO3UPOBAHUS SBJICHUN, UMEIOLINX
€CTECTBEHHOHAYUYHYIO IIPUPOLY;

- YMCTb HCII0JIb30BAaTh HAMMCHOBAHUA XUMHWYCCKUX
COEMHEHHNI MEXKYHAPOIHOTO COK3a TEOPETUUECKON U
HpI/IKJIa}IHOfl XUMHHU U TPUBUAJIBHBIC Ha3BaHUA BEIICCTB,
OTHOCAIINXCA K NU3YYCHHBIM KJIaCCaM OpTraHUYCCKUX U
HEOPraHMYECKHUX COECIUHEHHUH; NCII0JIb30BATh XUMUUECKYIO
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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: OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKIIUi
MOCPEICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX
peakuuii; peakiii HOHHOro 0OMEHa IyTeM COCTaBIICHUS UX
MOJIHBIX M COKPAIIIEHHBIX HOHHBIX YPAaBHEHUI; peaKIuii
TUAPOIIN3a, PEAKIIMNA KOMILIEKCO0OOpa3oBaHus (Ha mpuMmepe
TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS ); TIOATBEPKIAThH
XapaKkTepHbIE XUMUYECKHUE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMU U 3alUCAMU ypaBHEHUN
XUMHYECKHUX PEaKIIHii;

- YMETh Kiaccu(puuupoBaTh HEOPraHUIECKHUE U
OpraHMYEeCKHe BEIIECTBA U XMMHUECKHUE PEAKIIIH,
CaMOCTOSTENILHO BEIOMPATh OCHOBAHUS U KPUTEPUU JJIS
KJIACCU(PUKAIIMH U3y4aeMbIX XUMHUYECKIUX 0OHEKTOB;
XapakTepPU30BaTh COCTaB U Ba)KHEUIIINE CBOMCTBA BEUIECTB,
MIPUHAJYICKAIIUX K OMPEICTICHHBIM KJIaccam | rpyIimnam
COEIMHEHUH (TIPOCThIE BEIIECTBA, OKCU/IbI, TUAPOKCHIBI, COJIH;
YTIEBOIOPObI, MPOCTHIE YPHUPHI, CIUPTHI, PEHONBI, ATBIACTUIBI,
KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIOKHBIE dPHUPHI, KUPBHI,
YTJIEBO/IbI, AMUHBI, AMUHOKHUCIIOTHI, OEITKH); TPUMEHSATh 3HAHUS
0 COCTaBE€ M CBOMCTBAX BEIIECTB ISl IKCIIEPUMEHTAIbHOM
MIPOBEPKHU TUMOTE3 OTHOCUTEIHHO 3aKOHOMEPHOCTEH MPOTEKAHUS
XUMUYECKHUX PEaKIIUi U TPOTHO3UPOBAHUS BO3MOXKHOCTEN UX
OCYILIECTBIICHHUS;

- YMETb MOATBEPKIaTh Ha KOHKPETHBIX MPUMEPax XapaKTep
3aBUCHMOCTH PEaKIIMOHHOW CITIOCOOHOCTH OPTaHUYEeCKIX
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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 peann3aiy pa3InyHbIX MEXaHH3MOB
IIPOTEKAHUS PEAKLIMIA;

- YMETh XapaKTepU30BaTh IEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM U BO30Y>K/ICHHOM COCTOSIHUM) U MOHOB XUMHUYECKUX
aneMeHToB 1 - 4 nepuoaos llepuoanyeckoii cuctemsr .M.
MenzeneeBa 1 UX BaJI€HTHbBIE BO3MOXHOCTHU, UCIIONb3Ys
d-aneKTpoHHbBIe" OpOUTANIN, SHEPTETHYCCKUE

nonsitus "'s”, "p",
YPOBHH; OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS 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¢eCcCuOHATBHON
JeSTEeTbHOCTH

B 00,1acTHLIEHHOCTH HAYYHOI'0 MO3HAHUSL:

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

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

- OCO3HaHME LIEHHOCTH HAyYHOH J1eTebHOCTH,
TOTOBHOCTH OCYIIIECTBIISATH TIPOCKTHYIO M UCCIIETOBATEIBCKYIO
JEATENbHOCTh MHAUBUYAIBHO U B TPYIIIIE;

OBiaieHHe YHHBEPCAJIbLHBIMH Y4e0HBIMH
IMO3HABAaTCJIbHBIMU HeﬁCTBHHMHZ

B) padorta ¢ nHdopManmeii:

- YMETh IJIAHUPOBATH U BBIMOIHITh XUMUYECKHIA
9KCIIEPUMEHT (IIPEBPAILCHUSI OPraHUYECKHUX BEIIECTB IIPU
HarpeBaHuu, MOJy4eHHE STUJICHA U U3yUYEHUE er0 CBOMCTB,
KaueCTBEHHbIE PEAKIMH Ha aJlbJIETH/Ibl, KpaxMall, YKCYCHYIO
KHCJIOTY; IeHaTypalus OEJIKOB IPU HarpeBaHUU, [IBETHbIE
peakiuu O€IKOB; MPOBOAUTH PEAKIIUHM HOHHOTO OOMEHa,
OIIPEACIATH CPEY 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 OOpaIIeHUH C BEIIECTBAMU U J1a00PaTOPHBIM
000pyI0BaHUEM; TIPEJCTABIATH PE3YIbTAaThl XUMHUUECKOTO
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, CAMOCTOSTEIBHO OCYIIECTBIATh
IIOMCK, aHAJIN3, CHCTEMATU3aLIMIO0 U UHTEPIIPETALINIO
MH(OPMAaLIMU Pa3IMYHBIX BUJOB U ()OPM IIPEJICTABICHMS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (OpMATaX C YIETOM
Ha3HauyeHUs! UH(QOPMAILMK U 1IeJICBON ayAUTOPUH, BEIOUpast
ONTUMAJIbHYIO (POPMY IIPEACTABICHUS U BU3yaIU3allUH;

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

- MCII0JIb30BATh CPeICTBA UH(POPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEILIEHUN KOTHUTUBHBIX,
KOMMYHHKATHBHBIX U OPraHU3allMOHHBIX 337134 C
co0utto/IeHreM TpeOOBaHUI 3PrOHOMMKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, PECYpPCOCOEpPEKEHUs, TPABOBBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM 0€30MacHOCTH;

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

- YMETh aHAJTU3UPOBATh XUMUUYECKYIO0 HH(POPMALIUIO,
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);

- YMETbh IPOBOJUTH PacyeThl 10 XUMHUECKUM GopMyiaM U
YPaBHEHUSAM XUMHUYECKUX PEAKLUN C UCTIOIb30BAaHUEM
(U3NYIECKUX BETUYMH, XapaKTEePU3YIOIINX BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE
YCIIOBHs) Fa30B, KOJIMUYECTBA BEIIECTBA; HCII0JIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUSA JJIS IPUHATHS PELLICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BELIECTBAMHU
U X IPUMEHEHUEM;

- YMETb CAaMOCTOATEIBHO IIJIAHUPOBATh U IPOBOJUTH
XUMHYECKUH SKCIIEPUMEHT (TIOJy4eHHE U U3YYEeHHUE CBOICTB
HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB, KAUECTBEHHbBIE
peaKuuu yriieBoAOPOJOB Pa3INYHBIX KJIACCOB U
KHCIIOPOACOAEPKAIUX OPraHUYECKUX BELIECTB, PEILICHUE
9KCIIEPUMEHTAIBHBIX 33a4 110 PaclO3HABAaHUIO HEOPTaHUYECKUX
¥ OpPraHMYEeCKUX BEIIECTB) C COOIIOACHNEM MpaBUIl O€30I1aCHOTO
oOpalleHus C BeleCTBaMU U JJa0OpaTOPHBIM 000PYy10BaHUEM,
(opMyIMpOBATH 1IENTU UCCIEI0BAHNUS, IPEIOCTABIIATH 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), KPUTHIECKU
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aHATM3UPOBATh XMMHUYECKYIO0 HH(POPMALIUIO, TepepadbaThiBaTh ee
1 MCTIOJIb30BaTh B COOTBETCTBUU C ITOCTABICHHON y4eOHOI
3ajaveit;

- BJIaJIETh CUCTEMOM 3HAHHUI O METOJAX HAyYHOT'O ITO3HAHUS
SIBJICHUI TIPUPOJbI, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX U
YMEHUSIMU NIPUMEHATh 3TU 3HAHUS IIPU 3KCIEPUMEHTAIBHOM
UCCJIEJIOBAaHUM BELIECTB U JIJIS1 OOBSICHEHUS XUMHUUECKHUX
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€JIM COBMECTHOM JIEATEIbHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS II0 €€
JOCTHKEHUIO: COCTABIIATh IUIAH IEHCTBUMN, PaCIIPEIEIISTh
POJIM C Y4ETOM MHEHHH yYaCTHUKOB OOCYX/IaTh pe3yJIbTaThl
COBMECTHOH paboTBhI;

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

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

- YMETh IUIaHUPOBATh U BBITOTHATH XUMHUYECKHUHA
9KCIIEPUMEHT (IIPEBPAICHHS] OPraHUYECKHUX BEIIECTB MPU
HarpeBaHUU, MOTYYCHHUE dTUIIEHA U U3yYEHHE €rO CBOICTB,
KayeCTBEHHbIE PEaKIIMK Ha aJIbJIETU/IbI, KpaxMall, YKCYCHYIO
KHUCJIOTY; IeHaTypalus OeJIKOB IpU HAarpEeBaHUH, [IBETHBIE
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
"HemeTtanibl") B COOTBETCTBUH C MPAaBUIAMHU TEXHUKU
6€30MacHOCTH IIPU OOPAIIEHNH C BELIECTBAMH U J1a00OpaTOPHBIM
000pyI0BaHUEM; MTPEJICTABIIATH PE3yIbTaThl XUMHUECKOTO
HKCHEpUMEHTa B (JOPME 3aIIUCH YPAaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBaTh BEIBOJBI HA OCHOBE 3TUX
Pe3yNIbTaTOB;

-YMETh CaMOCTOSITENILHO IJIAHUPOBAThH U MPOBOJIUTH
XUMHUYECKHUH SKCIIEPUMEHT (IIOJTy4eHHe U N3ydeHHe CBOMCTB
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;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TO3UIUU
JIPYroro 4eioBeKa;

IKCIIEPUMEHTANIBHBIX 33]1a4 [0 PACIIO3HABAHUIO HEOPTaHMUECKHX
Y OPTraHMYECKUX BEIECTB) ¢ COOIOICHIEM MPpaBUil 0€30MacHOTO
oOpalIeHus ¢ BeleCTBaMU 1 Ta0OpaTOPHBIM 000PYI0BaHUEM,
(bOopMyITUPOBATH LIETH UCCIICA0BAHHUS, PSIOCTABIATH B
pa3nudHON opMe pe3yIbTaThl IKCIICPUMEHTA, AaHATN3UPOBATh
OLICHUBATh UX JOCTOBEPHOCTb;

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 COLUUATIbHO-DKOHOMUYECKHUX MPOLECCOB
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 Y4eOHO-HUCCIIe10BaTENbCKOM,
MPOEKTHOM U COLIMAIbHOM JEATEIIbHOCTH;

- chopmupoOBaTh MPEACTABICHUS: O XUMUYICCKON
COCTaBJISIONICH €CTeCTBEHHOHAYYHON KapTUHBI MHUPA, POJIU
XUMUH B IIO3HAHKUH SIBJICHUH MPUPOJIBI, B (HOPMHUPOBAHHUH
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
1enecoo0pa3Horo MoBeJACHUs B ObITY U TPYIOBOU JESATENILHOCTH
B IIEJISIX COXPAHEHUsI CBOETO 3/I0POBBS U OKPYKAIOIIEH
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 DKOJIOTHYECKOH 0€30IaCHOCTH MMOCIEACTBUSA OBITOBOH U
MIPON3BOJICTBEHHOM JEATEIHPHOCTH YEIOBEKA, CBA3aHHOM C
nepepaboTKON BEIIECTB; HCIOIB30BATh MOJyUYE€HHbBIE 3HAHUS TSI
MIPUHSATHS TPAMOTHBIX PEHICHUH MPOOJIeM B CUTYalIUSX,
CBSI3aHHBIX C XUMMEH;
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- YMETb OCO3HABATh OITACHOCTb BO3/ICHCTBHS HA JKUBBIC
OpraHU3MbI OIIPENEICHHBIX BEIECTB, IOHUMAsi CMBICI
II0KAa3aTels MPeIeIbHOM T0IyCTUMONM KOHIICHTPALUH, U
HOSACHATH Ha IpUMepax cocoObl yMEHbUICHUS U
IIPEIOTBPALICHNS UX BPEIHOTO BO3ACUCTBHS HA OPraHU3M
YeJI0BEKa.
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Peuenszus
Ha pabodyro IporpaMmy
o yue6uomy npeamery OVIL07 «Xumus»,
paspaboTanmyro npenoaasarenem I'BOY AO BO ATACY xomremx KKX
Crenanuyx JLT.

PaGouast IporpaMma yaeGHOMY IIpeAMeTy pa3paboTaHa B COOTBETCTBAM ¢ TPEGOBAHUAME
@eJiepalbHOr0 FOCYIAPCTBEHHOT0 06pa30BATEFHOTO CTAHIapTa CPEHEro 001wero 06pasoBaHus,
YTBEpXKIEHHOTO prKa3oM MuHHCTEpCTBa 06pasoBanys 1 Hayku Poccuiickor @epepanuu oT 17
mast 2012 1. N 413 (3aperucTpupoBan MunuctepersoM roctuimu Poccutickolt Oenepariui 7 HIOHS
2012 r., perucrpauronusii N 24480), Ilpukasa MuHucTepcTBa OPOCBEIIECHHS Poccuitckoi
Oenepamn ot 23.11.2022 Ne 1014 "O6 ytBepxpuenun (eaepanbHOM 06pa3oBaTeIbHON
mporpaMMsl  cpenHero obmero o6pasoanms” (3apermctpuposan 22.12.2022 Ne 71763),
@elepalIbHOrO FOCYIapCTBEHHOTO 06Pa30BATEIBHOTO CTAHIAPTa CPEIHErO IPO(ECCHOHATEHOTO
obpazopanus 1o cnenpansroctd 08.02.04 BomocHabikenue 1 BONOOTBECHUE I pealu3allii
OCHOBHOI! TIpoeccHOHANBHOM 06pasoBarenbHOi mporpammsl CITO Ha 6ase 0CHOBHOTO obmero
06pa3oBaHus ¢ IIONYICHHEM CPEIHETO 00mero 06pa3oBaHus.

B mporpamme 4eTKO ¢hopMyIHPOBAHBI IEH U 3a/[a4l y4eOHOTO IpeaMeTa.

Llemu mporpaMMBI ¥ CTPYKTYpa HaXOAATCS B JIOTHYECKOM COOTBETCTBHH.

Vue6HBIE npeaMeT «XuMHs» BXOTUT B 00IIeo0pa3oBaTebHBIH UK, ABILLICH 0053aTebHEIM
y9eGHBIM TpeIMETOM 6a30BOr0 yPOBHS OCHOBHOW TpodeccHOHanbHOH 06pasoBaTebHON
mporpammsl B cootserctBun ¢ ®I'OC mo crermansroctsM CIIO TexHOMOrHYecKoro mpodus.

O6beM 9acoB y4eOHOH Harpy3KH COOTBETICTBYET y4eOHOMY IUIaHY IIO CIICIHANBHOCTH
cpensero mpodeccuonanmbHoro obpasopamus 08.02.04 BomocraGxeHHE M BOJOOTBE/CHHE,
peamasyemsm B [BOY AO BO ATACY kosmtezmx XKKX.

PaGouasi IporpaMMa paccuMTaHa Uil CTYAEHTOB ouHOM dopMmel obydeHus 6a30Boro
YPOBHSL.
VITOrOBBIM KOHTPOJIb YCTAHOBIIEH B (DOpME SK3aMeHa 110 3aBEPLICHHIO Kypca.

IIporpaMma COIEpXKHT CICAYIONIHE 3JIEMEHTBI: THTYIBHBIA JIMCT, IOSCHHTEIBHYIO
3ammcKy (yKa3aHa 0671acTh IPUMEHEHHs IPOTPAMMBI, TIENH U 33/1a9K); OOIIYIO XapaKTePUCTHKY
IIporpaMMel (OIHCAHB! KOMIIETEHIMH, yKa3aH 00beM y4eOHOro Ipeamera U BHIBI yuebHOH
paboTeI), MecTO Y4eGHOrO IpeaMeTa, IUIAHUPYEMBIC PEe3YNIBIarThl, CONECPIKAHHE ydgebHOro
IpenMera, TEMAaTHUECKHM IUIaH, YCJIOBHS pealM3alMy NporpaMMbl  (TpeGoBaHHA K
MHHHMAJIFHOMY MAaTE€pHAILHO-TEXHHIECKOMY OOECIIEUEHHIO, IIePeYeHb PEKOMEHTYEMBIX
yueBHBIX M3naHui, VHTEpHET- PECypCOB, NOMONHUTENBHON MTEPATyphl); KOHTPOJb U OLECHKA
Pe3yIbTaTOB OCBOEHHS Y4eOHOr0 IpeaMeTa «XHMESY.

B pasnene «Temarwdeckuil IaH W COZEpXKaHHE Y4eOHOrO MPEIMETa» PaCKPHIBACTCS
peKOMeHTyeMas OCIENOBATEFHOCTh U3YdeHHs Pas/elioB M TEM IPOTPAaMMEI, MOKa3bIBACTCS
pacrpe/enenue yaeGHbIX 9acOB 10 pa3JieaM ¥ TeMaM, a TakkKe yKasbIBaloTCs BH/BI PaOOTEI, B
TOM YHCIIE: IPAKTHIECKHE 3aHATH.

Pabouas mporpaMma IIpeXycMaTpHBaeT (OPMHpOBAHHE Y CTYACHTOB BCEX BHIOB
KOMIIETeHILMIA, B TOM YHCIIe OOIIUX KOMIIETEHIIUH.

CoziepXaHue TPOrpaMMEL CTPYKTYPUPOBAHO Ha OCHOBE KOMIIETEHTHOCTHOTO MOIXO/@ H
COOTBEICTBYET COBDEMEHHOMY YPOBHIO M TCHICHIMAM DA3BHTHS HAyKH, Lelnecoo0pasHo
pacIpeeNnieHo 110 BUAAaM 3aHATHH B TPYJOEMKOCTH B Jacax.

B paspmene «YcioBds peanm3anuM y4eOHOIro IpeaMeray MepeuHCIICHBI TpeGoBaHUS K
MaTepHaTbHO-TEXHIYECKOMY H HH(POPMAIIMOHHOMY 00ecTieYeH IO [IpeaMeTa. Pasien BrimodaeT
B cebs: PEKOMEHAyeMyIO JHUTEpaTypy H CpeicTBa OOydeHHs - yKasblBAaeTCS OCHOBHAS H
JIOTIOJIHHATE bHAS yaeOHas TuTepaTypa, y4eOHbIe U CIIPaBOYHEIE TOCOOHS, yIeOHO-MeTOAIecKas
JHTEpaTypa, IepeueHb PEeKOMEHAYEMBIX CPEICTB OOydYeHHS, BKIIOYAs aylHOBH3yaIbHEIC,
KOMITBIOTEPHBIE.



Pasmen «KOHTpONb M OLEHKA PE3yNbTATOB OCBOCHMS y4eOHOTO IpEeMETa» BKIOUAET
MOKAa3aTeNd pe3yJbTaroB OOy9eHHs, IOKa3aTelld M KPHTEPHH WX OIEHKW, a Takke (OpMEI H
METOABI KOHTPOJIA.

Naunas pabovas mporpamMMma y4eOHOTO IpeaMeTa «XHMHA» COOTBETCTBYET COAEPIKAHHIO
DeIepaBHOTO TOCYAAPCTBEHHOr0 00pa30BaTeIbHOTO CTaHIApTa H MOXKET MCIONB30BaThCs I
H3YYeHHS TIpeaMeTa XUMUH B peanu3anyy 00pa3oBaTeNpHOrO IpPOILECCa IIPH IIOATOTOBKE
CIIEIMATKCTOB cpeaHero 3eeHa o cnermansHocTy 08.02.04 BomocHabxenye W BOLOOTBENEHHE
peamasyemsim B [AOY AO BO ATACY xomnemx JKKX.

IporpamMma MOKeT OBITh PEKOMEHIOBaHA [ HCIONB30BAHMSI B 00pasoBaTelIbHOM
nponecce TBOY AO BO ATACY Jme);" )KKX

Penenzent:
Jlantesa E.I'., mupextop I'b
2024r.
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