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1. HOACHUTEJBHAA 3AIINCKA

Pabouast mporpamma 0011€00pa30BaTEIBHOTO YU4EOHOTO TPEAMETa «XUMUSDY
npeaHazHadyeHa g uzydeHus xumun B koiuiemke JXKKX ATACY, peanusyroniem
00pa30BaTENbHYIO MPOTpaMMy CPEAHETO O0IIET0 00pa30BaHUs B Mpeesiax OCBOCHUS
OCHOBHOM mpodeccroHanbHON o0OpazoBatenbHoil nmporpammbl CIIO (ITIICC3) nHa
0a3ze OCHOBHOro oOmiero oOpa3oBaHUsI MpPU TMOJATOTOBKE KBaTU(UIIMPOBAHHBIX
pabounx, ciayxammx mo crneruanbHocTH 08.02.13 «MoHTaxX © 3KCILTyaTamus
BHYTPEHHHX CaHTEXHMYECKUX YCTPOWCTB, KOHIULIMOHUPOBAHHUS BO3JyXa W
BEHTUJISILIAN

Pabouass mnporpamma ydeOHOTO mpeameTa «XuUMHUS» pa3paboTaHa B
COOTBETCTBHH C:

- @enepabHBIM FOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEIHETO
oOmiero oOpa3oBaHus, YTBEPKIACHHBIM NpPHKAa30M MUHHUCTEpCTBAa 00pa3oBaHUS U
Hayku Poccuiickoit @enepauuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBan
MunucrtepctBoM  roctuima  Poccumiickon  ®@epepaumu 7 uwroHa 2012 T,
peructpanuoHHbIil No 24480).

- Ilpukazom MuHncrepcrBa mnpocsemeHuss Poccuiickoin @enepaunu  OT
23.11.2022 Ne 1014 «O06 yTtBepxkaenuu (eaepaibHON 00pa30BaTEIbHOU MPOrPAMMBI
cpenHero ooiiero oopazoBanus» (3apeructpuponat 22.12.2022 Ne 71763).

ConepxaHue TporpaMmbl  y4eOHOro mpeameTra «XUMHUsS» HaNpaBiIeHO Ha
JIOCTUKECHUE CIEAYIONIUX HeJIeH:

- ¢opmupoBaHue y OOydYalOIMXCA YMEHHsS OIICHMBAaTh 3HAYMMOCTD
XUMHUYECKOTO 3HAHMS 1151 KAKJOTO YEJIOBEKa;

- popMupOBaHUE y O0YUAIOIIMXCA 1IEIOCTHOTO MPEICTABIICHUS O MUPE U POJIH
XUMHUHM B CO3JIaHMM COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MUpPA; YMEHUS
OOBSCHATh OOBEKTHI M MPOIECCHl OKPYNKAIOMIECH JCHCTBUTEIHHOCTU: TMPHUPOTHOM,
COLMAJIBHOM, KYJBbTYPHOM, TEXHUYECKOW CpPEAbl, — MCIOJb3yS A ITOTO

XUMHUYCCKHUEC 3HAHUA,



- pa3BUTHE y OOYJAIONIUXCSl YMEHHUH pa3nudarh (PaKkThl U OIICHKU, CPABHUBATH
OIICHOYHBIC BBIBOJIBI, BUACTh UX CBS3h C KPUTEPHUSIMHU OIIEHOK U CBSI3b KPUTEPUEB C
ONpENENICHHOW  CHUCTEeMOW  IleHHOCTeH, ¢opMymupoBatb W  00OOCHOBBIBATH
COOCTBEHHYIO MO3UIIHUIO;

- mpuoOpeTeHrne OOYyJYaIOUUMUCS OIbITa Pa3HOOOpPa3HOW JAESITEIHHOCTH,
MO3HAHWS W CaMOIO3HAHWs, KIIOUEBHIX HABBIKOB, HMCIOIINX YHHBEPCATHHOE
3HAUCHHUE JUIsl PA3IMYHBIX BHJIOB JCATEIHHOCTH (HABBIKOB pEHICHUS MPOOJeM,
NPUHATHA ~ pCEIICHHWH, TOWCKa, aHanmm3a W 00paboTku  wmHQOpMAIWH,
KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB M3MEPECHHM, COTPYIHUYECTBA, 0E30MaCHOTO

oOpallleHusl C BEIIECTBAMU B ITOBCETHEBHOM KU3HM).

2. OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEIMETA
«XHUMMUSA»

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

Conepxxanne  00meoOpa3oBaTENbHOTO  Y4eOHOro  mpeamera  «XUMUsD)
HaIpaBJIEHO HAa YCBOCHHE OOYyYarOIIMMHCS OCHOBHBIX MOHATHM, 3aKOHOB U TEOPUM
XUMHH; OBJIAJICHUE YMEHUAMU HAOIIOAAaTh XWMUYECKUE SIBJICHUS, IPOBOAUTH
XUMUYECKUN SKCIEPUMEHT, MPOU3BOJUTH PACU€Thl HA OCHOBE XMUMHUYECKUX (POpMyII
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUH.

B mpouecce nzyueHuss XuMuu y oO0y4arolmuxcsi pa3BUBalOTCs MO3HABATEIIbHbBIE
MHTEPEChl U WHTEJUIEKTYallbHbIE CIHOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIIbHOM
npuoOpeTeHUs] 3HAaHUN 10 XUMHHM B COOTBETCTBUU C BO3HHMKAIOUIMMH XKM3HEHHBIMU
npoOiemMaMu, BOCIUTHIBAETCS OEpeKHOE OTHOIICHHS K MpPUpPOJe, IOHMMaHUE
3I0pOBOT0 00pa3a XKM3HU, HEOOXOAMMOCTH MPEIyNPEXKICHUS SIBICHUN, HAHOCAIINX
BpEeJ 300POBBIO M OKpyXkaromed cpene. OHM OCBaMBAIOT IMPUEMBI TPaAaMOTHOIO,
0€30MacHOr0 MUCMOIb30BAHUA XUMUYECKUX BEIIECTB U MaTEPUAJIOB, MPUMEHIEMBIX B

6I>ITy, CEJIBCKOM XO3SMCTBE U Ha IMPpOU3BOACTBC.



B mpodeccnonanpHBIX 00pa30BaTEIbHBIX OpPTaHU3ANMSX, PEATU3YIOIINX
00pa30BaTeNbHYI0 MPOTpaMMy CPEIHETO O0IIEeT0 00pa30BaHus B MpeEesiaX OCBOCHUS
OIIOII CIIO na 6a3e 0CHOBHOTrO 001Iero 00pa3oBaHusl, yueOHBIN IpeIMeT « XUMHUSH)
n3yuyaercss Ha ©0azoBom ypoBHe DI'OC cpennero oOumero oOpa3oBaHus,
OCHOBBIBAETCS Ha 3HAHMUSAX OOYYAIOMIMXCS, MOJYYECHHBIX MPU U3YYEHUU (DU3UKH,
Ouonoruu, reorpaguu, MaTeMaTUKA B OCHOBHOM IIIKOJIE.

Peanuzanmss neIyKTUBHOTO TOAXOJAa K HW3YYEHHUIO XUMHU CIHOCOOCTBYET
Pa3BUTHIO TaKUX JIOTUYECKHX ONEpalii MBIIUICHUS, KaK aHalu3 W CHUHTE3,
0000ImeHne ¥ KOHKpPETH3aIlus, CpaBHEHWE W AaHAJIOTHs, CHUCTEMaTh3alus u
KJ1accuuKaIus.

N3yuyenne xumuu B MPOQPECCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3AIMSIX,
peanu3yommux 00pa3oBaTEIbHYI0 MPOrpaMMy CpPEIHEro oOmiero oOpa3oBaHUS B
npenenax ocsoenust OIIOIT CITIO na 6a3e ocHOBHOTO 00111er0 00pa3oBaHus, UMEET
CBOM OCOOEHHOCTH B 3aBHCHUMOCTH OT Mpoduiisi npodheccuoHaIbHOro o0pa3oBaHuUs.
DTO BBIpaXKAETCS B COACPKAaHMM OOYYCHHS, KOJMYECTBE YacOB, BBIACIISICMBIX Ha
U3Y4YCHUE OTIEIBHBIX TEM MPOrPaMMbl, TTyOWHE KX OCBOCHHUS OO0YYaIOIUMHUCH,
oObeMe W  XapakTepe MPaKTHYCCKUX 3aHATHH, BHJIAX  BHEAYJIUTOPHOU
CaMOCTOATENbHOM pabOThI CTYICHTOB.

B mpomecce wuzyueHus XHMHHM TEOPETHUECKHE CBEACHHS JOTOJIHSIIOTCS
JEMOHCTPAIUSIMH, JTAOOPATOPHBIMU ~ OTBITAMH W MPAKTUYSCKUMH  3aHATHSIMH.
3HAUUTENTFHOE MECTO OTBOJUTCS XUMHUYECKOMY OdKcrepuMeHTy. OH OTKphIBaeT
BO3MOYKHOCTh (DOPMHPOBATh Y OOYYAIOMIUXCS CIIEUAbHBIC TPEIMETHBIE YMEHUS:
paboTaTh C BEIICCTBAMH, BBINIOJHATH IPOCTHIE XWMHUYECKHE OIBITHI, YYHThH
0e30macHOMY U JKOJIOTMYECKH TPaMOTHOMY OOpalieHHuI0 C  BEIIECTBAMH,
MaTepHalaMH | IPoIieccaMy B OBITY M Ha IPOM3BOICTBE.

B mnpomecce wusydeHus XumMuu BaxHO (GOpMHUPOBATH HHODOPMAITMOHHYIO
KOMITETEHTHOCTh oOydaromuxcs. [lodToMy mpu opraHu3anud CaMOCTOSTEIHHON
paboThl HEOOXOIWMO AaKIEHTUPOBaTh BHUMAaHHE OOy4YarOUIMXCS Ha TOUCKE
uHdopmaruu B CpeACcTBaXx MaccMmenua, HuTepHeTe, ydeOHON H CrHenuaIbHOM

JUTEPAType C COOTBETCTBYIOIIMM O(OPMIIEHUEM U IIPENCTABICHUEM PE3YJIbTATOB.



[Ipu otOope comepkanusi y4eOHOTO TmpeaMeTa «XUMHEsD HUCIOJIb30BAH
MEKIUCIUIUTMHAPHBIA MOAXOMA, B COOTBETCTBUU C KOTOPHIM OOYYarOIIUECs HOHKHBI
YCBOUTH 3HaHUS W yMEHHUsI, HEOOXOAUMBbIC s (POPMUPOBAHUS €IMHOM IEIOCTHOU
€CTECTBEHHOHAYYHOU KapTUHBI MHpA, OMNpeaessoneil (GopMUpOBaHHE HAYYHOTO
MHUPOBO33PEHUS, BOCTPEOOBAHHBIC B )KM3HU U B MPAKTUYECKON JEATEITLHOCTU

Nzyuenune o011eo00pa3zoBaTeIbHOM y4eOHOTO npeaMera  «XHUMHS»
3aBepIIaeTCs MOABEACHUEM HTOTOB B (pOopMe dK3aMeHa B paMKaxX IMPOMEKYTOYHOM
arrectauuu CctyjaeHToB B 1pouecce ocBoeHusi OIIOIT CIIO ¢ mnonydeHuem

cpeanero oomiero oopazoanus (IITICC3).

3. MECTO YYEBHOI'O IIPEJMETA B YYEBHOM I1JIAHE

VYuebnsbiit npeaMeT «XuMUs» ABISIETCS 0053aTeIbHON y4eOHON AUCIUTIITUHON
0011e00pa30BaTENLHOTO IUKJIA OCHOBHOW MPO(ECCHOHANIBHON 00pa3oBaTeIbHON
IpOrpamMMbl CpeHero mpodeccruonanbHOro 00pa3oBanus Ha 0a3e OCHOBHOTO OOIIIETO
oOpaszoBaHus ¢ TmoydyeHuem cpennero obmero odpazoBanus (IIIICC3) ¢ yyetom
tpeboBanuii GI'OC CIIO u npoduiig npodeccuoHaIbHOTO 00pa3oBaHUsI.

B yuebnbix mnanax IIIKPC mecto yueOHoro npeaMera «XuMusi» B COCTaBe
00s3aTEIHHBIX y4eOHBIX MPEAMETOB, o0s3aTENbHBIX  JIS OCBOEHUS

TEXHOJIOTUYECKOT0 MpoduiIs mpohecCuOHATHLHOTO 00pa30BaHUsI.

4. IIIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O
NHPEIMETA

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

JIUYHOCHHbBIX

JI1 4yBCTBO TOPJIOCTH U YBXKEHUS K UCTOPUU U IOCTUKEHHSIM OTEYECTBEHHOM
XUMUYECKON HAyKH; XUMHUYECKH TPaMOTHOE TIOBEICeHHE B TpodheccuoHaTbLHOM
NEATCIBHOCTH M B OBITY TMpuU OOpalieHud ¢ XUMHUYECKUMH BEIECTBAMU,

MaTepuajiaMH U IpoleccamMus;



JI2 TOTOBHOCTD K MPOJIOJKEHUIO0 00pa30BaHUs U MOBBIIICHNUS KBATH(PUKAIIUN B
n30paHHON TPO(EeCCHOHATBPHOM NEATEIBbHOCTH U OOBEKTUBHOE OCO3HAHHE POJIU
XUMHUYECKUX KOMIIETCHIUI B ATOM;

JI3 ymeHue HMCHoJIb30BaTh JOCTHKEHUS COBPEMEHHOM XUMHUYECKOW HAyKH M
XUMHUYECKUX TEXHOJIOTUHA JUIsl TOBBIIIEHHS COOCTBEHHOI'O WHTEUIEKTYaJIbHOIO
pa3BUTHA B BBIOPAHHON MTPO(ECCUOHAIBHON EATENBHOCTH;

MemanpeomMen Huix:

M1 wucnonp30BaHME pa3JIMYHBIX BHJOB IIO3HABATEIBHOM JEATEIBHOCTH U
OCHOBHBIX HWHTEIICKTYaJbHBIX OMepanuil (MOCTAaHOBKHU 3a1aud, (HOpMyIHpOBaHUS
TUIIOTE3, AaHAJIW3a U CHUHTE3a, CPAaBHEHUS, 0000IIEHNUs, CUCTEMATU3ALNH, BbISIBICHUS
IPUYUHHO-CJIEICTBEHHBIX CBSI3€H, IMOHCKA aHAJIOroB, (POPMYJIUPOBAHUS BHIBOJIOB)
JUIsl pelIeHUs] TIOCTABJICHHOW 3aJlayd, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS
(HaOnrofieHHsl, HAYYHOIO SKCIEpUMEHTAa) JJIsi M3Yy4YeHUs pa3iIu4HbIX CTOPOH
XUMHUYECKUX OOBEKTOB U TMPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTH
CTaJIKUBAThCA B MPo(ecCHuOHaNBHOU cepe;

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

npeomMemubIxX:

I11 chopmMupoBaHHOCTH NPEICTABICHUA O MECTE XUMUU B COBPEMEHHOM
HAyYHOW KapTHHE MUpA; MOHUMAHHUE POJIM XUMHH B (OPMUPOBAHHUU KpPYyro3opa u
(GyHKUIHMOHAJIBHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUs] MPAKTHUECKUX 3a/1a4;

[12 BrnageHue OCHOBOMOJATAIOUIMMU XUMUYECKUMH MOHSITHSMHU, TEOPHUSIMHU,
3aKOHAMM W 3aKOHOMEPHOCTSIMHM;  YBEPEHHOE  IIOJIb30BAaHWE  XHMHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

I13 BnageHHEe OCHOBHBIMM METOJAMHM HAYYHOI'O MO3HAHUS, UCIOJIb3yEMbIMH B
XUMHUH: HaONIOJIEHUEM, ONHCAaHHEM, H3MEPEHHEM, OJKCIEPUMEHTOM; YyMEHHE
00pabaTbiBaTh, OOBSICHATH PE3YyJbTaThl MPOBEIACHHBIX ONBITOB M JI€NaTh BHIBOJBbI;
TOTOBHOCTh M CHOCOOHOCTH MPUMEHSITh METOJbl IO3HAHUS TMPU PEHICHUU

IMPAKTHYCCKUX 3a7a4,



114

chOPMHPOBAHHOCTh YMEHHS J1aBaTh

KOJIMYCCTBCHHBIC OLCHKH U

MIPOU3BOJUTH PACUETHI 10 XUMUYECKUM (POPMYJIaM U ypaBHEHUSIM;

I15 BJIAACHUC IIpaBUJIaMH TCXHHKH 0e301acHOCTH Impu HCIIOJIb30BAHHUH

XUMHUYCCKHUX BCIICCTB,

[16 chopmupoBaHHOCTH COOCTBEHHOM MO3UIIMU MO OTHOIICHUIO K XUMUYECKOM

uH(dOopMaIuK, MOTy4aeMOl U3 pa3HbIX HCTOYHUKOB.

5. COAEP)KAHUE YYEBHOI'O ITIPEJIMETA

HaunmenoBanmue Conep:xanue yueOHOro MaTepuasia u (pOpMbl OPraHu3auNU
pa3aeyioB U TeM AeATeJIbHOCTH 00y4aloIuXCs
BBenenue OcHoBHbIe MOHATHS XUMHUM. BemectBo. AToM. Mosnekyia.

XumMuueckui anueMeHT. Aiotponusi. [IpocTeie U CIOKHbBIE BEIIECTBA.
KauecTBeHHEBII 1 KOJINYECTBEHHBII COCTAB BEIMIECTB. XMMHUYECKUE
3HAKU U (POPMYIIBIL.

Kourpoasnas padora Nel. Cpe3oBas paboTa 1o XUMHH 32 KypC
CpEIHEH OOIIEH IIKOJIBI.

Pa3nes 1. OcHOBBI CTpOEHHSI BellecTBa

Tema 1.1

CTpoeHue aToMOB
XHMHYECKHX 3JIEMEHTOB
U MPUPOAA XUMHYECKOH
CBSI3HM

CoBpeMeHHas1 MOJIeJIb CTPOCHHUSI ATOMA. DJIEKTPOHHAS
KoHurypamnus atoma. Knaccuduxanus XuMU4eCKUX 3JIE€MEHTOB (S-,
p-, d-a7eMenThl). BaneHTHBIE 2)1eKTPOHbBI. BaeHTHOCTS.
DJIeKTpOHHAs MIPUPOJIa XUMHUYECKOU CBsi3u. MIOHHAs CBSI3b KaK CBSI3b
MEXIy KaTUOHAMH M aHMOHAMH 32 CUET 3JIEKTPOCTATUYECKOTO
MPUTIAKCHUA. 3J'I€KTpOOTpI/IHaT€J'II>HOCTB. KoBanenTHslie nmoJrsipHad u
HETOJISIPHASI CBSI3H.

IpakTuyeckoe 3anaTue Ne 1. 3a1aun Ha COCTaBIEHNE XUMHUYECKUX
dbopMyI ABYXaTOMHBIX COETMHEHUI.

Tema 1.2
IHepuoauyeckuii 3aK0H U
Tadauna 1. U.
MenpgeneeBa

IMepuoguueckasi cucrema xummueckux 3jnementon /I.U.
MemnpesneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
AJIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB B
COOTBETCTBHUH C TTOJO0KEHUEM XUMHUUYECKOTO JIEMEHTA B
[Tepuoanueckoit cucreme. MUPOBO33pEHUECKOE U HAYYHOE 3HAUCHUE
ITepuoanueckoro 3akona /.M. Menneneesa. [Ipornossr /1.1.
MenneneeBa. OTKPBITHE HOBBIX XUMHUYECKUX 2JIEMEHTOB.

IIpakTnyeckoe 3ansiTe Ne2. XapakTepuCTHKA 3JIEMEHTOB,
OIIpeJIeTICHNE JIEMEHTA I10 €r0 IEKTPOHHOU (opMyIie, onpeesieHne
(bopMyI1 BBICIIUX OKCHJIOB, MX XapaKTEPUCTHKA.

IIpakTyeckoe 3anaTue Ne3. Haxoxx/1ieHue OTHOCUTEIBHON
MOJIEKYJIIPHOM U MOJIIPHOW MacChl BEIIECTBA

Paszpnen 2. XuMu4ecKue peakuuu

Tema 2.1
Tunel XuMHuYeCcKHX
peaxuuit

Knaccmbymauuﬂ X THUIIBI XUMHUYCCKUX peaKHI/Iﬁ C y4aCTucm
HCOPTaHNYCCKUX BEIICCTB. OXUCINTEIIFHO — BOCCTAHOBHUTEIIHLHEIC
PpCaKkmuu. OHpe,Z[CJ'ICHI/IC CTCIICHU OKHUCJICHHA 3JICMCHTOB
KonnuecTBeHHBIEC OTHOIIEHHUA B XUMHH. OCHOBHBIE KOJINYECTBEHHEIE
3aKOHBI B XUMHHU U pACYCTHI 110 YPABHCHUAM XUMHNYCCKUX peaKHHﬁ.
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Monb Kak eIuHHIA KOJMYecTBa BeuecTBa. MoisipHasi Macca. 3aKOHBI
COXpaHEHHsI MacChl M SHEpIruu. 3akoH ABoraapo. MosipHbIi 00beM
ra3zos. OTHOCHTEIIbHAS [UNIOTHOCTE ra30B.

IIpakTyeckoe 3ansaTue Ne 4. CocraBieHue ypaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI METOLOM MIEKTPOHHOIO
OanaHca.

IMpakTnyeckoe 3ansiTue NeS. Penenue 3aia4d no KoJIM4ECTBY
BEIECTBA.

IpaxkTnyeckoe 3ansitue Ne6. BoiunciieHre OTHOCUTEILHON
IIJIOTHOCTH Ia30B

IIpakTuyeckoe 3ansTue Ne7. Pemmenne 3a1ad Ha 00beMHbBIC
OTHOIIICHUA I'a30B

Tema 2.2
DJIEKTPOJIUTHYECKAS
JAMCCOIMALMA U HOHHBIH
00MeH

Teopus AIEKTPOITUTUIECKOM TUcconranuu. Peakiinm HOHHOTO
oOMeHa. CocTaBiieHUE ypaBHEHUI peakliiii HOHHOTO OOMEHa IyTeEM
COCTABJICHUS MX TTOJIHBIX M COKPAIICHHBIX HOHHBIX YPaBHEHHU.
I'uaponus coneit. CocTaBneHne peakiuii THAPOIN3a cojield. 3HaUeHHe
THJIPOJIN3a B OMOJIOTHYECKUX OOMEHHBIX Ipoleccax. [I[pumenenue
ruapoJr3a B IPOMBIIIJICHHOCTH.

JlaGoparopnoe 3ansaTue Nel. ['uaposu3 conei.

IIpakTnyeckoe 3anaTue Ne 8. CocraBieHue ypaBHEHUN peakuil B
MOJICKYJISIPHOM U MOHHBIX (hopMax.

Kontpoabnas padora Ne 2. CTpoeHue BELIECTBA U XUMUYECKUE
peakiuu

Paszgen 3. CTpoenne U CBOIiCTBA HEOPTraHN4YECKNX BelIECTB

Tema 3.1
Knaccupuxanus,
HOMEHKJIATYpa U
CTpoeHHne
HEOPraHU4eCcKHX
BellleCTB

Kuaccunpukanusi Heopranu4eckux BewecTs. [IpocTeie u ciiokHbIE
BemlecTBa. Metasuibl 1 HemeTasibl. OCOOEHHOCTH CTPOCHMSL.
OCHOBHBIE KJIacChI CJIO’KHBIX BEIECTB (OKCHU/bL, THIPOKCH/IBI,
KUCIIOTHI, cosin). HoMeHk1aTypa 1 Ha3BaHUE HEOPIaHUYECKUX
BELIECTB UCXOJIS U3 UX XUMUYECKON (POPMYJIbI UJIU COCTABICHHE
XMUMUYECKON (OPMYIIbI HCXOS U3 HA3BaHUS BEIECTBA MO
MEXIYHAPOAHON HUIIU TPUBUAIBHOW HOMEHKIIATYpE.

ArperaTtHble cOCTOsIHUS BelecTBa. Kpucraminueckue nu amopQHble
BellecTBa. TUIbl KPUCTAIIIMYECKUX PEIIEeTOK (aTOMHasl,
MOJIEKYJIsIpHasi, HIOHHAs, METAJNTN4ecKas ). 3aBUCUMOCTb (PU3NYECKUX
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON permeTku. [Tpuannsl
MHOrooOpasus Beuiects. CoBpeMeHHbIE IPECTABICHNS O CTPOSHUU
TBEPABIX, KUJKUX U Ta3000pa3HbIX BenlecTs. JKuakue KpucTasuibl.

IIpakTuyeckoe 3anaTue Ne 9. OnpezneneHrue MacCOBOM JOJIM XUMUYECKUX
SJIEMEHTOB B CJIOKHOM BEIIECTBE

Tema 3.2
Pu3uKo-xuMHUYECKHe
CBOliCTBA
HEOPraHM4YeCKHX
BelleCTB

MeTtaniabl. O6uue Gusnueckue 1 XMMUYeCKHe CBOWCTBA METAJLJIOB.
Knaccugukanys MeTanioB 1o pa3inyHbIM IpU3HAKAM.
DNEKTPOXUMHUYECKUHN PsIi HAPSDKEHUN METAJUIOB. 3HAUEHUE
METaJIJIOB U HEMETAJIJIOB B PUPOJIE U KUZHEECSATENbHOCTH YeJIOBEKa
U opranu3moB. Koppo3usi MeTamioB: BUbI KOPPO3UHU, CIIOCOOBI
3aIlUTHl METAJIJIOB OT KOPPO3HH.

Hemertasnbl. O0mue ¢pusnveckre 1 XUMUYECKHE CBOMCTBA
HeMeTalI0B. OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA
HeMmeTaioB. KpyroBopoThl OMOTeHHBIX 3JIEMEHTOB B IPUPO/IE.
XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB
(0KCHII0B, THAPOKCUIOB, KUCIIOT, COJIEH ). 3aKOHOMEPHOCTH B
M3MEHEHHHU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOJHBIX COCTMHEHHIH,
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BBICIIMX OKCHJIOB U THAPOKCHIOB.

Tema 3.3

IIpousBoacTeo
HEOPraHu4ecKux
BellecTB. 3HAUeHHE U
npuMeHeHHe B OBITY U HA
NMPOU3BO/JCTBE

O01mme npeacTaBjIeHUus 0 NPOMbBINLJIEHHBIX CIIOC00AX MOJyYeHUs
XMMHYeCKHX BellecTB. UepHas v 1iBeTHas Metamuryprus. Oomuiue
crocoObl omyyeHus: MetajuioB. CrijiaBel U UX POJb B COBPEMEHHON
TEXHHKE ¥ Bared mpogeCcCcum.

[IpakTHueckoe NpUMEHEHHUE IIEKTPOIN3a AJIs MOMy4EHUs IIETOYHBIX,
I1EJI0YHO3EMENBHBIX METAJNIOB U aJIIOMUHUS.

3HaueHue U MPUMEHEHHE B OBITY U Ha IPOU3BOJICTBE HEOPraHMUYECKUX
BemiecTB. [IpoGiiema 0TX0/10B ¥ TOOOYHBIX MPOAYKTOB.

Kontpoannas padora Ne 3. Cpe3opas pabora 3a 1 cemecTp

Pa3znen 4. CTpOCHI/Ie M CBOMCTBA OPraunveCKux BCIECTB

Tema 4.1
Kanaccupuxanus,
CTPOeHHEe u
HOMEHKJIaTypa
OpPraHuYecKux BellecTB

Ipeamer oprannyveckoii xumuu. [IpupoiHbie, HCKYCCTBEHHBIE U
CUHTETHUYECKHE OpraHuuecKue BemecTBa. CpaBHEHUE OPraHUYECKUX
BEILECTB C HEOPraHUYECKUMU. XUMUYECKOE CTPOEHUE KaK MOPSJIOK
COEJIMHEHUS! aTOMOB B MOJIEKYJIBI [10 BaJIGHTHOCTH.

Teopust crpoeHus opranudeckux coefuHennii A. M. Byriieposa.
OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYECKOTO cTpoeHus. M3omepus u
nu3oMepbl. XuMuueckue GopMyIibl U MOJIETH MOJIEKYI B
OPraHUYEeCKON XUMHH.

Kaaccudukanus oprannyeckux Bemectn. Kiaccudukamus
BELIECTB 10 CTPOCHUIO YIJIEPOJHOTO CKEJleTa U HaJIUUHIO
byHKIIMOHAIBHBIX Tpymil. ['omonoru u romonorus. Hagana
nomenkiarypsl IUPAC.

IIpakTuyeckoe 3ansaTue Nel(). CocraBiieHHE pa3BEPHYTHIX U
COKPAILEHHBIX CTPYKTYPHBIX (JOPMYJI OPraHUYECKUX BEIECTB.

IIpakTuyeckoe 3ansaTue Nell. Cocrasienue Gpopmyn Uu30MepoB
OpTraHN4YCCKUX BCIICCTB

IIpakTnyeckoe 3anaTue Nel2. 3agaun Ha onpeeneHUe IPOCTENIIEH
(opMyIbl OPraHMYECKONW MOJIEKYJIbI, HCXOS U3 JIEMEHTHOI'O COCTaBa

(B %).

Tema 4.2.

CaoiicTBa, NPOM3BOICTBO
W IPUMEHEHH e
OpPraHu4ecKux
coeIMHeHH

IIpenesbHbIe yriaeBogopoabl. AJIKaHbI: TOMOJOTUYECKU s,
M30MEpUsI U HOMEHKJIATypa aJIKaHOB. XMMUYECKHE CBONCTBA AJIKAHOB.
I'openne MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHHUKOB TEILIa B
IIPOMBINIIEHHOCTH U ObITy. Haxoxaenue B mpupoie u NpUuMeHEeHUe
QJIKaHOB .

HenpenenbHbie yriieBoaopoabl. AJKeHbl. DTUJIEH, €ro MOoJyYeHHe
(IeruapupoBaHUEM ATaHa, JENOIUMEpU3aLuel OJIMATUIICHA).
XVMHYECKHE CBOWCTBA ATHJIEHA: TOPEHHE, KAUECTBEHHbBIE PEAKIINH
(o6ecrBeurBaHue OPOMHOM BOJIBI M paCTBOPA NEpPMaHTaHATa KaJIusl).
[Tonumepusanus dTuIeHa Kak OCHOBHOE HAIPABJICHHUE €T0
WCIIOJIb30BaHUSI.

AJIKMHBI. AnieTuieH. ['opeHne anernieHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOTO JIAMEHU JIJISl CBAPKHU M PE3KH METAJJIOB
IIpupoaHbIe HCTOYHMKH YIJIeBOA0POAOB. [IpupoIHbIi ra3: cocras,
npuMeHeHue B kauectse TornBa. Hedts. CoctaB u mepepaboTka
HedTH. [leperonka nedru. HedprenpoyKrsl.

CnupTsl. 'uapokcunbHas rpynna kak ¢yHkuoHaiabHas. [lonstue o
IIpeeIbHBIX OJHOATOMHBIX CIIUPTAaX. XUMUUYECKUE CBOWCTBA ATAHOA.
[Tonyuenue 3TaHona OpoKEHUEM TIIIOKO3bI U THApaTaluell STUsIeHa.
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[IpumeHeHue 3TaHOJIa Ha OCHOBE CBOMCTB. [ TMIIEpUH Kak
IIPEICTaBUTENIb MHOTOATOMHBIX cIUPTOB. KauecTBeHHas peakuus Ha
MHOI'0aTOMHbIE€ ciUpThl. [IpuMeHenune rnunepuHa.

®enou. Puznyeckre 1 XUMUYECKHE CBOMcTBa GeHona. [Ipumenenue
¢deHona Ha OCHOBE CBOMCTB.

AJbieruabl. AnbJeruaHas rpymnmna Kak (yHKIHOHATIbHAS.
dopManbpIerua U €ro CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOILYIO
KHUCJIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOIIMM criupT. [lonyuenue
aJbJETUIOB OKHACIEHUEM COOTBETCTBYIOIIMX CIUPTOB. [Ipumenenue
¢dopmanbaernia Ha OCHOBE €r0 CBOWCTB.

Kap6oHoBbie kuciaoTbl. KapOokcunpHas rpymma Kak
¢dynkunonanbHas. Ilomydyenne kKapOOHOBBIX KUCIOT OKUCICHUEM
anbJeru10oB. XMMHUECKHUE CBOMCTBA YKCYCHON KHUCIIOTHI: 00IIHe
CBOICTBA C MUHEPAIIbHBIMU KUCIOTAMU U PEaKIusl STepuUKAIIIH.
[IpruMeHeHrne yKCyCHOM KUCIIOThI HA OCHOBE CBOMCTB.

Cao:xnble 3pupbl H kupbl. [lonydenue ca0XKHbIX 3PUPOB peaKiuen
stepuukanyu. Crnoxxuslie 3GUpsl B IPUPOIE, X 3HAYCHHE.
[TpumeHeHne CIIOKHBIX 3()UPOB HA OCHOBE CBOMCTB.

IHonmumepsl. [Tonmmmeps! - BakHENIEE ChIPbE IS TIOJTYYECHUS
CTPOUTEIIbHBIX MaTepruanoB. OCHOBHBIE IOHATHSL.

ILnacTmaccesl. TepMOIUIACTUYHBIE M TEPMOPEAKTUBHBIE IIJIACTMACCHI.
[TonuaTHIIEH ¥ €ro IMpHUMEHEHUe B CTpouTenbcTBe. CrocoOb
pacno3HaHus IIACTMACC.

CuHTeTHYeCKHe KayYYKH U UX HCIOJb30BAHUE B CTPOUTEILCTBE.

IIpakTuyeckoe 3ansaTue Nel3. Ha3Banue npenenbHbIX
YIIIEBOIOPOIOB 0 MexayHapoaHoi Homenkinarype IUPAC.

IIpakTuyeckoe 3ansaTue Ne 14. Hazpanue HenpeneabHbIX
YIIIEBOIOPOIOB 0 MexayHapoaHoi Homenkinarype IUPAC.

IIpakTuyeckoe 3anaTue NelS. Ha3panue criupToB 1o
MexyHapoaHoit Homenkiarype IUPAC.

IIpakTnyeckoe 3ansaTue Ne 16. CoctaBneHue ypaBHeHUN peakuuit
sTepudUKanu

IIpakTuyeckoe 3ansaTue Ne 17. Pemenue 3a1a4 Ha BBIXO/ MPOAYKTA
peakuuu

Kountpoabnas padora Ne 5. YrieBonopossl

Tema 4.3.
Oprannyeckue
BelllecTBA B
JKU3HeAesATeJIbHOCTH
YyeJIoBeKa

Kupsl kak ciaoxHbie 3¢upsbl. Knaccupukanus xupoB. XUMHUECKHE
CBOICTBA KUPOB: TUAPOJIN3 U THIAPUPOBAHUE KUIKUX KUPOB.
IIpuMeHeHne KUPOB HA OCHOBE CBOMCTB.

YraeBoasbl. ['T10Kk03a — BEIECTBO € ABOMCTBEHHON (yHKIIMEH —
anpaerupocnupt. Caxaposa, KpaxmMall U LEJI0I03a, CTPOEHHE,
CBOIICTBa, MpUMEHEHUE. 3HaUeHHE YTIIE€BOIOB B )KMBOW MIPUPOJIE U
JKU3HU YEJIOBEKa.

AMHUHOKHCJI0TBI. AMUHOKHCIIOTHI Kak aM(poTepHbIe
JU(YHKIMOHATIbHbBIE OpraHndYeckue coeAnHenus. [lentuaxas cBs3b U
noymnenTuasl. [ IpumMeHeHne aMuHOKHACIIOT HA OCHOBE CBOMCTB.
Beaxu. CTpykTypsl 6enKoB. XUMHUYECKHE CBOHCTBA OCJIKOB: TOpPEHUE,
JIEHaTypanus, THAPOIN3, IBETHBIE peakunn. bruonornueckue
byHKIHU OENKOB.

KonTpoasHnas padora Ne 6. CtpoeHne 1 CBOMCTBA OPraHUYECKUX
BEILECTB

Pasnen S. Kunernueckue u TEPMOIUHAMUICCKHEC 3AKOHOMEPHOCTH NMPOTCKAHUA XUMHUYIECCKHUX
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peaxuuii

Temab.l.
Kunernueckue
3aKOHOMEPHOCTH
NMPOTEeKAHUSA
XHMHUYECKHX peakumid

CKOpOCTb XMMHUYECKUX peaklnid. PaKTOpBl, BIUSIOIIME HA CKOPOCTb
XUMHUYECKOU PEAKIUU

IpaxkTnyeckoe 3ansitue Ne 19. Boruncienue Macchl IpoayKTa
PEaKInu, €CITU OJTHO U3 UCXOHBIX BEIIECTB B3SITO B NU30BITKE

JlaGoparopnas padora Ne 2. OnpeneneHue 3aBUCUMOCTA CKOPOCTH
PEaKIU OT PA3IUYHBIX PAKTOPOB

Tema 5.2.
TepmoauHaMu4ecKue
3aKOHOMEPHOCTH
NMPOTEeKAHUSA
XHMHYECKHX PeaKkuuid.
PaBHOBecHE XUMHYECKHX
peaxuuii

Knaccugukaius XuMHUECKUX peakuii: o TermaoBomy 3 dexty
(3K30TEepMUYECKHE, YIHAOTEPMUIECKHE), IO 00paTUMOCTH (0OpaTUMBbIC
U HeoOpaTuMeble). XUMUYECKOE PABHOBECHE U €r0 CMEIEHHUE MO
JEHCTBUEM pa3IMYHbIX (DAaKTOPOB

IIpakTuyeckoe 3ansaTue Ne 20. Pemenue 3a1a4 mo TerioBoMy
s (heKTy peakium.

IIpakTuyeckoe 3ansaTue Ne 21. Pemienue ynpaxxHeHU Ha CMELIEHNE
XUMHYECKOIO PABHOBECHS.

Pa3nen 6. lucnepcHble cUCTEMBI

Tema 6.1

JAncnepcHblie cucTeMbI 1
(pakTopsbl UX
YCTOMYHMBOCTH

IMonsaTue o TucnepcHoOl cucreme. Jlucriepcuas daza u
qucrnepcuonHas cpena. Knaccudukanus AUCTIEpCHBIX CUCTEM.
CBoiiCTBa AUCTIEPCHBIX CUCTEM.

PactBopsl. PacTBOpenue. Bona kak pactBoputens. PacTBopumMocThb
BEIIECTB. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B, KUIAKOCTEH U TBEPIbIX
BEIIECTB OT pa3NuYHbIX (pakTOopoB. MaccoBast 10Ji1 paCTBOPEHHOTO
BEILIECTBA.

IIpakTnyeckoe 3ansTue Ne22. 3a1a4i Ha IPUTOTOBIICHHE
pPacTBOPOB.

IIpakTnyeckoe 3ansaTue Ne 23.Pemienue 3a1a4 Ha IPUMECH.

Tema 6.2.
HccaenoBanue cBOMCTB
AUCHEPCHBIX CHCTEM

JlaGoparopnoe 3ansTue Ne 3. VccienoBanue TUCIEPCHBIX CUCTEM

Pa3nes 7. KauecTBeHHbIe peakiiMy 00HAPYKEeHUs] OPraHUYEeCKUX M HEOPraHU4eCKUX BellecTB

Tema 7.1.
Oo0napy:xeHue
HEOPraHUYeCKUX
KATHOHOB W AHHOHOB

JlabopaTopnasi paGora Ne 4. KayecTBeHHbIE peaklIMM Ha
HEOPraHMYECKUE BEIIECTBA

Tema 7.2.

Oonapy:xenue
OpPraHu4YecKuX BellecTB
OT/JeJbHBIX KJIACCOB C
HCIOJIb30BAHHEM
Ka4YeCTBEHHBIX peaknuni

Jladoparopnasi padora Ne 5. KauecTBeHHbIE peakliii Ha
OpraHWYECKHUE BEIECTBA

9K3AMEH

6. TEMATUYECKOE IIVTAHUPOBAHME 110 YYEBHOMY

NPEIMETY

[ % |

HaumenoBaHue pa3jesioB u TeM

‘ Bcero ’ Jexnus ‘ 3ansTus
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n/n NpaKkTHYecKue | Ja00paTopHbie
BBenenue 2 2 - -

1. | OcHOBBI CTPOEHHS BEeNIECTBA 9 4 5 -

1.1. | CtpoeHue aTOMOB XMMHUYECKUX 3JIEMEHTOB 4 3 1 -
Y IPUPOJIa XUMUYECKOU CBSA3H

1.2. | Tlepnonnyeckuit 3akoH u Tabmuna JI.U. 5 1 4 -
Meunneneena

2. | XumMuuecKue peakuuu 20 8 10 2

2.1. | Turbpl XUMHUYECKUX PEaKIHit 12 4 8 -

2.2. | DIEKTPOIUTHYCCKAs  JUCCOLMAIMSA | 8 4 2 2
MOHHBIN 0OOMEH

3. | Ctpoenmne u cBoiicTBa Heopranmyeckmux | 15 13 2 -
BelleCTB

3.1 | Knaccudukarmus, HOMEHKJIaTypa u 6 4 2 -
CTPOCHHE HEOPTaHNYECKHX BEIICCTB

3.2. | ®U3UKO-XUMUYECKUE CBOMCTBA 5 5 - -
HEOPTaHMYECKUX BEIICCTB

3.3 | IIpon3BOACTBO HEOPTAHMYECKUX BEIICCTB. 4 4 - -
3HaueHue M NpUMEHEHHEe B ObITY U Ha
MIPOU3BOJICTBE

4 CTpoeHne 1 CBOIICTBA OPraHUYECKUX 38 20 18 -
BelleCTB

4.1 | Knaccudukanus, CTpOCHUE U 8 2 6 -
HOMEHKJIATypa OPraHNYECKHUX BEIIECTB

4.2 | CpoiicTBa, TPOM3BOACTBO W NpHMEHeHue | 24 14 10 -
OPraHN4YeCKUX COCTMHEHUHN

4.3 | Oprandyeckue BeIecTBa B 6 4 2 -
KHU3HECATCILHOCTH YEIIOBEKA

5 Kuneruveckne u TepMOIHHAMHYECKHE 9 2 6 1
3aKOHOMEPHOCTH MPOTEKAHUS
XHUMHYECKHX PeaKIui

9.1 | Kunernyeckue 3aKkOHOMEPHOCTHU 4 1 2 1
MPOTEKAHUS XUMHUECKHUX PEaKIMii

5.2 | TepmoarHAMHYECKUE 3aKOHOMEPHOCTH 5 1 4 -
MPOTEKAHUS XMMHYECKHUX PEaKIIHid.
PaBHOBECHE XUMHUUECKUX peaKIIMi

6 | JucnepcHble CHCTEMbI 7 2 4 1

6.1 | JucniepcHble CUCTEMBI U (haKTOPBI UX 6 2 4 -
YCTONYUBOCTH

6.2 | UccnegoBanne  CBOWCTB  JMCIEPCHBIX 1 - - 1
CUCTEM

7 KavecTBeHHBIC peaknuu OOHapYKeHHSA 2 - - 2
OpPraHMYecKMX W  HEOPraHuYecKHuX
BelleCTB

7.1 | ObHapy>keHue HEOPraHNYECKNUX KaTHOHOB 1 - - 1
Y aHMOHOB

7.2 | OOGHapyXeHHe OPTaHUIECKUX BEIIECTB 1 - - 1
OTJIENBHBIX KJIACCOB C UCMOJIB30BaHUEM
Ka4EeCTBEHHBIX PEaKIUii
Htoro 102 5l 45 6
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[Ipu peanmuzamuu coaepkanust OOIICOOPa30BATEIHLHOTO YYEOHOTO MpeaMera
«Xumus» B mpexaenax ocBoeHus OIIOIT CIIO Ha 06a3e OCHOBHOI'O OOIIEro

oOpa3oBaHUs ¢ MOyYeHUEM cpenHero oomero oopazosanus (IITICC3):

Buj yueOHoi1 padoThl O0bem yacoB

O0bem 00pa3oBaTeIbHOI POrpaMMBbl 108
Oo6s13aTe/ibHAsI ayUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 102
B TOM YHCIIE:
JIEKIIUA 51
IIPAKTHUYECKUE 3aHATUS 45
n1ab0paTOPHBIE 3aHATHUS 6

Y4eOHBIM IUIaHOM
HE TIPEyCMOTPEHO

CamocTtosTenbHas paboTa 00y4aroerocs

Y4eOHBIM IUIaHOM
HE TMPETYCMOTPEHO

Koncynbranuu

IIpomexyTouHass arrectanus B ¢popme 3k3aMeHa - 6 yacos

7. YYEBHO-METO/IUYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYHEHUE ITPOT'PAMMBbI YYEBHOI'O
MNPEIMETA « XUMMUSI»
7.1.0nucanue mamepuanbHo-mexHuueckou 0azvl,  He0OXO0UMOU 01

ocyuiecmeienun 06pa3oeameﬂbuozo npouecca

OcHaIlleHHOCThH CHenMAJbLHBIX
NnoMeIleHu i ) | noMeneHu i IS
CaMOCTOSITeIbHOM padoThI

Ne
n/n

HauMeHoBaHHe cIeUAJLHLIX HOMEINEHHUI U
NMOMeIleHUH Il CaMOCTOSITEILHOMH PadoThl

Kabuner ecrtecTBO3HAHMS;, AayAUTOPHS  JUIS
IPYNNOBBIX W WHAMBHUIYAIBHBIX KOHCYJIbTALlUH,
TEKYILLEro KOHTPOJISL U IPOMEKYTOUHOM aTTECTALUH.

414000,Actpaxanckas o0nacte, T. AcTpaxaHb,
HaGepexnas 1 Mas, 117, xopmyc Ne 1; srax 3,
nomerierne Ne35

1. Jlocka y4ueOHas
2. PabGouee mMecTo mpernogaBaTes

3. Komriekt yueOHoii MmeOenu Ha 25 yer.

4. Harnmsaaaele mocoous

5. IInakaTel TeMaTHIeCcKue

6. MOOWIIbHEI SKpaH Ha IITATHBE
Lumien Master View 203x203 cm

7.MoOWIBHBII MYJIbTUMEIUHHBIH
npoekrtop Panasonic PT-LC56E-000145

8.11kad BBHITSHKHOW XUMHUYECKHN
JIEMOHCTPAIIMOHHBIN

9. Crenanl

10.ITpuGopsl, Habops! IOCY B,
nab0paTOPHBIX MPHHAIICKHOCTEH JIIIs
XMMHYECKOT0 SKCIIEPUMEHTA, HA0OPHI
PEaKTHBOB.
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7.2. Pexomenoyeman numepamypa (u3 gpedepaivnozo nepeuns)

@) OCHOB8HAA yueOHaA Tumepamypa:

bmunos, JI. H. Xumus: yueonuk aus CITIO / JI. H. baunos, U. JI. Tlepdunosa,
T. B. CokonoBa. — 2-¢ u3n., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 c.
ISBN 978-5-8114-7904-7. — TekcT: »2yekTpoHHBIM // JlaHb: 3JIEKTPOHHO-
oubnmoreunas cuctema. — URL: https://e.lanbook.com/book/167183  (mara
obpamenus: 14.10.2022). — PesxxuM qocTyma: it aBTOpU3. T0JIH30BATEIICH.

0) OonoqnumenvHan yueOHan 1umepamypa:

I'ycera, E. B. Xumusa mnsa CIIO: yueOHo-meTroamdeckoe mnocobue / E. B.
I'yceBa, M. P. 3uranmuna, /[. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c. —
ISBN 978-5-7882-2792-4. — Tekct: »nexkTpoHHBIH // JlaHb : DIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/196096 (mara
oOpamenus: 14.10.2022). — Pexxum moctyma: /uisi aBTOPU3. MOJIb30BaTENEH.

YepuukoBa, H. 0. Xumus B JOCTYTHOM H3JIOKEHUU: YUEeOHOE MocoOue s
cno / H. 1O. YUepnukoBa. — 2-¢ uzj., crep. — Cankr-IlerepOypr: Jlanb, 2022. — 316
c. — ISBN 978-5-8114-9500-9. — Texkct: snexTpoHHBIA // JlaHb: 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/195532 (mara
obpamenus: 14.10.2022). — Pexxum mocTyma: Jjisi aBTOPHU3. MOIb30BaTEIEH.

[enunpina, JI. B. Xumus: yueobnoe nocodue / JI. B. llleBHunpina, A. .
AmapueB. — HoBocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. —
Texkcr: anexkTponHbl // JlaHb: 3MeKTpOHHO-OMOMMOTeuHast cuctema. — URL:
https://e.lanbook.com/book/118505 (mata oOpamenus: 14.10.2022). — Pexum
JIOCTYyTIA: JJIsl aBTOPU3. MOJIb30BaTENEH.

8) nepeuens yueOHO-MemoouuecKo2o odecnevenus:

1. O6 obpazoBanuu B Poccuiickoit @enepanuu: enep. 3akon ot 29.12. 2012
No 273-®3 (B pen. ®enepanbubix 3ak0oHOB 0T 07.05.2013 Ne 99-D3, o1 07.06.2013 Ne
120-®3, ot 02.07.2013 Ne 170-P3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 No 317-
@3, ot 03.02.2014 Ne 11-@3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-D3, ot
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https://e.lanbook.com/book/167183
https://e.lanbook.com/book/196096
https://e.lanbook.com/book/195532
https://e.lanbook.com/book/118505

27.05.2014 Ne 135-®d3, or 04.06.2014 Ne 148-®3, ¢ wu3M., BHECCHHBIMH
®enepanbHbiM 3ak0HOM 0T 04.06.2014 Ne 145-®3, B pexn. ot 03.07.2016, ¢ uzm. ot
19.12.2016.)

2. @DenepalbHBI TOCYAapCTBEHHBIH 00pa30BaTeNbHBIN CTaHAAPT CPEIHErO
oOmiero oOpa3oBaHus, YTBEPKIACHHBIM NpHKa3oM MuUHUCTEpCTBA 00pa3oBaHUs U
Hayku Poccuiickoit ®@eneparuun ot 17 mas 2012 r. Ne 413 (3apeructpupoBaH
MunucrepctBom  roctuiuu  Poccuiickoit  ®eneparuun 7 wutons 2012 .,
peructpannoHHbIil No 24480).

3. Ilpuka3 MunucrepcrBa mpocBenieHuss Poccuiickonn @enepanuu  OT
23.11.2022 Ne 1014 «O6 yTtBepxknenun (eaepaibHON 00pa30BaTENbHON IPOrPAMMBI
cpenHero ooiiero oopazoBanus» (3apeructpuponat 22.12.2022 Ne 71763).

2) unmepHem-pecypcoi:

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

http://www.iprbookshop.ru/66393.html(O01ast 1 HeopraHuueckas XUMUsI)

http://www.iprbookshop.ru/71462.html(JIabopaTopHblii mpakTHKyM 1O 0OIIeH
Y HEOPraHUYECKON XUMUH )

http://www.iprbookshop.ru/64399.html(Anroput™ pemeHus 3aga4 M0 XUMHUH.
[TpakTukym.)

0) 271eKMPOHHO-0UOITUOMEUHbIE CUCIEMDL:

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

2. DIEKTPOHHO-ONOIMOTECYHAS cucTemMa «IPRbooks»
(http://www.iprbookshop.ru/)

3. OO0pa3oBaTeNnbHO-U31aTEIbCKHIA LIEHTD «AxanemMusn»

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

8. OCOBEHHOCTHU OPTAHU3AIIMU OBYYEHUSA 11O YYEBHOMY
NPEAMETY JJIS1 UHBAJIMI0B N JINL C OTPAHNYEHHBIMH
BO3MOXHOCTAMMU 3/ 10POBbS
Jigs  oOydaromuxcss M3 4YHclia UWHBAIMIOB M JIMI C OrpaHUYEHHBIMU

BO3MOXHOCTAMHU 3I0POBbSA Ha OCHOBAHUA IMMHCHBMCHHOI'O 3asABJICHUS y‘IG6HBII>i
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http://www.iprbookshop.ru/60767.html
http://www.iprbookshop.ru/66393.html
http://www.iprbookshop.ru/71462.html
http://www.iprbookshop.ru/64399.html
http://www.iprbookshop.ru/

npeamMeT «OCHOBBI XUMUH A1 TEXHOJIOIMYCCKOI'O HpO(bI/IJ'IH» peaIn3yeTCia C YUCTOM

O0COOCHHOCTEM MCUXO(PU3NYECKOTO Pa3BUTHS, HMHIWBHUIYATbHBIX BO3MOXHOCTEU U

COCTOAHUA 310POBb

9. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

INPEJIMETA
Pe3yabTarsl Kon IIpoBepsiemble @®opMbI U METOIbI KOHTPOJIS U
o0y4eHus pe3yJib YMEHHS U 3HAHUSA OlIEeHKH
(IMYHOCTHBIE, TaTOB pe3yJbTaTOB 00yUYeHHust
npeaMeTHbIE, Texymmun IIpomexxyrounas
MeTanpeaMeTHbIe) KOHTPOJIb aTTecTalus
JUYHOCHMHbLE
YYBCTBO TOPJIOCTH U JII | 3HaTb OCHOBHBIE Yemuwii onpoc 9K3AMEH

YBaXKEHUS K
UCTOPUU H
JOCTHKEHUSIM
OTEYECTBEHHOU
XUMHUYECKON HAYKH;
XUMHUYCCKH
rpaMOTHOE
MIOBEJICHNE B
npodeccuoHanbHOM
NeSITETbHOCTH U B
OBITY IIpHU
oOpareHuu ¢
XUMHUYECKHUMHU
BEIIIECTBAMH,
MaTepuaIamMu 1
IpOIIeCCaMH;

3aKOHbI XUMUHU U
OTKPBITUS B XUMHH,
CEJIaHHbIE
POCCUMCKMMH YYEHBIMU-
XUMHUKaMHU;

YBEPEHHOE I10JIb30BaHKE
XUMHUYECKON
TEPMHUHOJIOTUEN U
CHMBOJIUKOH;
XUMHUYECKHA TPAaMOTHOE
[IOBEJICHUE B
npodeccnoHaTBEHOM
NeSITeIbHOCTH U B OBITY
IIpH 0OpalIeHUH ¢
XUMUYECKUMHU
BEIIIECTBAMH,
Marepuaiamu u
Ipoleccamu;

YMeHHe UCTIOIb30BATh
MPUOOpPETEHHBIE 3HAHUS
JUIs 00 BSCHEHUS
XUMHUYECKUX SIBIICHUH,
MPOUCXOSAIINX B
pUpoe, ObITY U Ha
MIPOU3BO/ICTBE;

YMETh HCIOJIb30BATh
MPUOOPETEHHBIC 3HAHUS
JUTSL  9KOJIOTHYECKH
TPAMOTHOTIO MMOBEJICHHUS B
OKpYy>Karollen cpene,
JUTSI OLIEHKU BITUSIHUS
XUMHUYECKOTO
3arpsi3HEHUs
OKpY>KaroIleu cpebl Ha

Ipaxkmuueckas
paboma
Tecmuposanue
Peghepam
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OpraHU3M 4YeJIOBEKA U
JpYTHUE )KUBBIC
OpraHu3MBbl;

YMETh HCIOJIb30BaTh
MPUOOPETEHHBIE 3HAHUS
JUTSI IPUTOTOBJICHUS
PacTBOPOB 33JaHHOMI
KOHIIEHTPAIIUU B OBITY U
Ha MIPOU3BOJICTBE;

TOTOBHOCTH K JI2 | [lonumartp CymHOCTh U Pegepam
IIPOJOKEHUIO COLIMAJIbHYIO 3HAYUMOCTb
oOpa3zoBaHus U cBOEH Oymyiei
MOBBIIICHUS npodeccuu, NposSBIATh K
KBATH(UKAINH B HEW yCTOMYHMBBIN
n30paHHONI HHTEpEC;
npodeccuoHanbHOM CamocTosTenbHO
JESTEIIbBHOCTH U OIpeAeNATh 3a7aun
00BEKTUBHOE npoeccnoHanbHOTO U
OCO3HaHUE POJIH JUYHOCTHOI'O Pa3BUTHS,
XUMUYECKHX 3aHUMAaThCS
KOMIIETEHIIU B camMo00pa3zoBaHuUEM,
3TOM; OCO3HAHHO IJIAHUPOBATh
TTOBBIIICHHE
KBaTM(UKAITIH.
YMEHHE JI3 | YMeTh ucnoiib30Bath Peghepam
HCII0JIb30BaTh JOCTH>KEHUS
JIOCTHIKECHUSA COBPEMEHHOMN
COBPEMEHHOMN XUMHYECKON HAYKH CO
XUMHYECKON HAyKH cBOEH
U XUMUYECKUX npogeccuoHaTbHON
TEXHOJIOTUH JIIst NeSITENIbHOCTBIO ISt
MOBBIIICHUS TIOBBIIICHUS
COOCTBEHHOTO COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO WHTEIUIEKTYaJIbHOTO
pa3BUTHUSA B pa3BuUTHSA;
BBIOpAaHHOM
npodecCuOHAIbHON
JIEeATEIbHOCTH;
MemanpeomMemHbix:
HCIIOJIb30BaHUE M1 | pabGotath C Ilpakmuueckaa | sx3amen
pa3IUYHBIX BUJIOB TEOPETUUYECKUM paboma
[IO3HABATEIILHON MaTepHaloM, Pegpepam
JEeSITEIIbHOCTH U aHAJIM3UPOBATh, 1E1aTh Tecmuposanue
OCHOBHBIX BBIBO/IBI.
MHTEJJIEKTYaJIbHBIX MIPUMEHSATHh OCHOBHBIE
onepanuit METObI TO3HAHUS
(mocTaHOBKH (Habmro1eHu s, HAYYHOTO
3a/1auu, SKCIEPUMEHTA) JIst
dbopMynupoBaHUs M3y4YEHUS Pa3THIHBIX

TUIIOTE3, aHAIM3a U
CUHTE3A,

CTOPOH XMMHUYECKHUX
00BEKTOB U MPOIIECCOB, C
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CpaBHEHUS,
000011IeHHS,
CHCTEMAaTHU3alMH,
BBISIBJICHUS
MPUYHHHO-
CJICACTBEHHBIX
CBs3€il, MOMCKA
aHaJIoroB,
dbopMyIUpOBaHHS
BBIBOJIOB) JUJISt
perieHus
IMOCTaBJICHHOM
3a7a4H,
IPUMEHEHUE
OCHOBHBIX METOJIOB
MMO3HAHUS
(HabmroieHusl,
HAy4YHOTO
AKCIIEPUMEHTA) JUIs
U3Y4EHUS
Pa3IUYHBIX CTOPOH
XUMHUYECKHX
00BEKTOB U
MIPOIIECCOB, C
KOTOPBIMH
BO3HHUKAET
HEOOXOIMMOCTE
CTAJIKUBAThCA B
npoQeCcCHOHAIbHON

cdepe;

KOTOPBIMH BO3HUKAET
HE0OXOIMMOCTh CTal-
KHBaThCS B
npodeccroHabHOM
chepe;

YMEHHSI JIEIaTh BEIBOJIBI,
YMEHHE BBHISBIISATH
CYLIECTBEHHOE, pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS
1pu paboTe C TEKCTaMHu,
OyKJIeTOM, HAOJIIOAaTh 32
BEIIECTBaMHU, IPOBOIUTH
HCCIIEIOBATENbCKUE
MPOLIEAYPHI, pa3BUBATH
M03HABATENIbHBIN
HHTEpEC K MPEeAMETY U
MPOLIeCCy MO3HAHUS.
YMEHHUE XapaKTepHU30BaTh
AJIEMEHTHI 10 MX
TMIOJIOKEHHUIO B
[Iepnonnueckoii cucreme
J.1. MenneneeBa.
OOBACHATH 3aBUCUMOCTD
CBOICTB BEIIECTB OT UX
COCTaBa U CTPOCHUSI,
MPUPOAY XUMUYECKOM
CBSI3U 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOU
PEeaKINK U MOJ0KEHUE
XUMHYECKOTO
paBHOBECHS OT
pa3nU4HBIX (HaKTOPOB;
YMETh ONPENIETISATh
BO3MOKHOCTHU
MIPOTEKAHUS XUMHYECKHUX
IIpEBpAIICHUN B
Pa3IUYHBIX YCIOBUSIX U
OILIEHKH UX MOCJEeICTBUN
HCIIOJIb30BaHNE
abCTPaKTHOTO
MBIIIICHHSI,
MIPOJIOJIKUTH Pa3BUTHE
XUMHUYECKOHN pPeun,
oOoraiath ee
CJIOBAPHBIN 3aI1ac npu
YCTHBIX OTBETaX U
TPaMOTHOE BHITIOJIHCHHE
MIPH CaMOCTOSTETHHBIX
3a/laHUsX.

CBSI3BIBATh U3YYCHHBII
MaTepHa co CBOei
npodeccroHanbHOM
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JACATCIIBHOCTBIO

UCIIOJIb30BaHUE M2 | IlpoBonuTh IIpakmuueckas
pa3IMYHBIX CaMOCTOSITENIbHBIN MOUCK | paboma
HMCTOYHUKOB JJIS XUMHYECKON Peghepam
MOJTyYeHUs uHpopmanuu ¢
XAMHYECKON HCIIOJIb30BAHUEM
uH(popManuuy, Pa3TUYHbIX HCTOYHUKOB
YMEHHE OLICHUTH €€ (Hay4YHO-TIOYJIIPHBIX
JIOCTOBEPHOCTH TSI W3J1aHuH,
JOCTUXKEHUS KOMIIBIOTEPHBIX 0a3
XOpOIIUX JAaHHBIX, PECYPCOB
pe3ynbTaToOB B WNurepuera);
npodeccuoHanbHOM HCIIOJIb30BATh
cepe; KOMIIBIOTEpHBIE
TEXHOJIOTHH IS
00paboTKH U mepeaayn
XUMHUYECKON
nHbOpMaIINHU 1 ee
MIpe/ICTaBJICHHUS B
pa3nuyHbIX (hopMax.
OcCyIecTBIATh TOUCK
nHpOpMaIny,
He0OXO0IUMOM I
3¢ GEeKTUBHOTO
BBITIOJTHEHUS
npodeccnoHaTbHBIX
3a/1a4
npeomMemHmuix:
c(hopMUPOBAHHOCTH 111 | Ilonumats pojib XUMHUU B | YcemHuwiii onpoc | ox3amen
IpEeJICTaBICHUN O €CTECTBO3HAHUU, €€ Tecmuposanue
MECTE XUMUH B CBA3b C APYTUMHU Ipaxmuueckas
COBPEMEHHOI €CTECTBEHHBIMU paboma
Hay4YHOU KapTUHE HayKaMH, 3HAaUCHHE B
MUpa; IOHUMaHHE YKU3HU COBPEMEHHOTO
pOJIM XUMUU B o01ecTBa
dbopMHupOBaHUH 3HaTh BaKHEUIITHE
Kpyrosopa u BEILIECTBA U MATEPUAJIBI.
(GyHKIIMOHAIBHOU
IPaMOTHOCTH
yeJioBeKa JJis
peleHus
MPAKTUYECKUX
3a/1a4;
BJIa/ICHUE 112 | 3HaTh OCHOBHBIE 3aKOHBI | Yemuuwlil onpoc 9K3aAMEH
OCHOBOIIOJIAT A0 XUMHH: CTEXUOMETPHS, Tecmuposanue
MU XUMHUYECKUMH 3aKOH COXpaHEeHUs Ilpaxmuueckas
MOHSITUSIMH, Macchl BELECTB, BIAJAETh | paboma
TEOPUSAMHU, OCHOBOMOJIararouMu
3aKOHaMU U XUMUYECKUMHU
3aKOHOMEPHOCTSIMH TIOHSATUSMH, TEOPHIMH,
; YBEPEHHOE 3aKOHaMU U
M10JIb30BAHKE 3aKOHOMEPHOCTSIMU;
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XUMHYECKON YMETb Ha3bIBATh:
TEPMUHOJIOTUEN U M3y4YEHHBIE BEIIECTBA O
CHUMBOJIMKOW; TPUBUAIILHON WIIH
MEXKTYHAPOIHOM
HOMEHKJIATYpE;
BIIJICHUE 113 | ymeTs  BBINIOJHATH IIpakmuueckas | sx3ameH
OCHOBHBIMH XUMUYECKHM paboma
METOaMH SKCIIEPUMEHT 110 Tecmuposanue
Hay4HOI'0 pacro3HaBaHUIO Jlabopamopnas
MO3HAHUS, BOKHEUILIUX paboma
HCIIOJIb3YEMBIMU B HEOPraHUYECKHUX U
XUMUU: OpraHUYECKUX
HAOJI0/ICHUEM, COEIMHEHUII;
OTUCaHUEM,
U3MEPEHUEM,
AKCIIEPUMEHTOM;
yMeHUue
o0pabarsIBaTh,
OOBSCHSTH
pe3yJIbTaTh
MIPOBEJACHHBIX
OTIBITOB U JIENIATh
BBIBOJIbBI;
TOTOBHOCTD U
CIIOCOOHOCTh
MIPUMEHSTH METOJIbI
MIO3HAHUS TIpU
petieHuun
MPaKTUYECKHUX
3a/1a4;
c(OpMHPOBAHHOCTH 114 | YMerts pemartb Ilpakmuueckas | sx3amen
YMEHUS 1aBaTh pacyeTHbIE 3aa4M 110 paboma
KOJIMYECTBEHHBIE xummudeckuM popmynam | Tecmuposanue
OIICHKH U Y YpaBHEHUSIM;
MIPOU3BOUTH HCII0JIb30BaTh
pacyeTsl 1o MPUOOpPETEHHBIE 3HAHUS
XUMHUYECKUM U YMEHUS B
dbopmynam u MPaKTUYECKOU
YpaBHEHUSIM; JEeSATEIbHOCTH 1
MOBCEIHEBHOM KU3HU:
BJIaJICHUE 115 YMenune 6e30macHoro Yemmuwiii onpoc
IIpaBUIaMU oOpartieHusi ¢ roprounMu | I[lpakmuueckas
TEXHUKH Y TOKCUYHBIMU paboma
0€30MacHOCTH TpU BEIIECTBAMU U Jlabopamopnas
UCIIOJIb30BaHUU nabopaTopHBIM paboma
XUMHYECKHUX 0o0opynoBaHuEM;
BEIIECTB;
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c(hopMUPOBAHHOCTH
COOCTBEHHOM
MO3UIUH 110
OTHONICHHIO K
XUMHYECKOH
uHpopManuu,
MOJIy4aeMou u3
pa3HbIX
HMCTOYHUKOB.

116

YMeHue KpuTH4eCcKon
OILICHKU JJOCTOBEPHOCTH
XUMHUYECKOH
uHpOpMaIuy,
MOCTyINaruen u3
Pa3HBIX UICTOYHUKOB.

Yemuwu onpoc
Peghepam
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Koa n
HaNMMeHOBaHUe
(opmupyembIx
KOMIIeTeHIM i

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

O01mue

JAucuunimHapHbie

OK 01. Beibupats
CHOCOOBI PeIICHUs
3a1a4
po(hecCHOHATTLHOM
NEeSTSIIbHOCTH
NPUMEHHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy10BOI0 BOCIUTAHMS:

- TOTOBHOCTH K TPY/AY, OCO3HAHUE IIEHHOCTH MacTEepPCTBA,
Tpyaoooue;

- FOTOBHOCTH K aKTUBHOM JEATEILHOCTH TEXHOJIOTHYCCKOM
Y COIMAJIbHOW HAINpPaBJIEHHOCTH, CIIOCOOHOCTD
WHUITUUPOBATH, INIAHUPOBATH M CAMOCTOSATEIHHO BHITIOIHATH
TaKylo JAesITebHOCTD;

- HHTEPEC K pa3InuHbIM cepam npodeccruoHaIbHON
JIeITEIIbHOCTH,

OsgiaieHHe YHHBEPCAJIBLHBIMH Y4eOHBIMH
NMo3HABATEJIbHBIMHU AeHCTBHAMM:

a) 0a30BbIe JJOrHYECKHE TeiiCTBHS:

- CaMOCTOSTEIFHO ()OPMYJIUPOBATh U aKTyaJIM3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE,;
- YCTaHABIIMBATh CYMIECTBEHHBIN MTPU3HAK WM OCHOBAHUS IS
CpaBHEHHUS, KIIacCU(PUKALUU U 0000IICHNUS;
- OIPENENATh LEH eATEIbHOCTH, 3a/1aBaTh TapaMeTphl U
KPUTEPUU UX TOCTHKEHUS;
- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B
paccMaTpUBAEMBIX SBJICHUSX;
- BHOCUTH KOPPEKTHUBBI B JICATSIILHOCTD, OICHHUBATH
COOTBETCTBUE PE3YIIHTATOB IIEJISIM, OIICHHBATH PUCKH
MOCJIEACTBUN NeITEeIbHOCTH,

- pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH
YKU3HEHHBIX TIPoOIieM

- BJIAJIETh CUCTEMON XUMUYECKUX 3HAHUN, KOTOPas
BKJIIOUAET: OCHOBOIIOJIATAIOUINE MOHATUS (XUMUYECKHM 3JIeMEHT,
aToM, 3JICKTPOHHAsE 000JI0YKa aToMa, S-, P-, d-3JEKTPOHHBIC
opOuTau aTOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTb,
AIIEKTPOOTPHULIATEIBHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKast
CB$I3b, MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00beM, YriIepoTHbII
CKeTeT, (yHKIMOHANIbHAS TPYIIa, paJnuKal, H30Mepus,
M30MEpbl, TOMOJIOTHUECKHUH Psijl, TOMOJIOTH, YTI€BOAOPOIbI,
KHCIIOPOJI- M a30TCO/IEPIKAIIUE COSAMHEHUS, OMOJIOTUYECKH
aKTUBHBIC BEIIECTBA (YTJIEBO/BI, JKUPbI, OETIKN), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, BICOKOMOJIEKYJISIPHbBIE
COCTMHEHUS, KPUCTAIUIMYECKAST PEIIETKA, TUTIBI XUMHUUECKUX
peaxkuuil (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE, IK30- U
SHIO0TEPMUYECKHE, PEAKIIMK HIOHHOTO 0OMEHa), pacTBOp,
AIIEKTPOJIUTHI, HEAJIEKTPOIUTHI, JIEKTPOIUTHYECKAS
JUCCOLMAISA, OKUCITUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOHN peakiny, XUMUYECKOE PAaBHOBECHE), TECOPUH U
3aKOHBI (T€OpHUsI XUMUUYECKOTO CTPOCHHSI OPTaHUYECKHUX BEIIECTB
A.M. byrneposa, Teopust SIEKTPOTUTHIECKON TUCCOLMALINH,
nepuoanueckuii 3akon [[.M. MeHneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BIK XUMUH,
(dakTosornuecKre CBEACHMs O CBOMCTBAX, COCTaBe, MOIYYEHUH U
0€301acHOM HCTIOJIb30BaHUH BAXHEHIITNX HEOPTAHUYECKUX U
OpPTaHWYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEIHHOCTH
YeJI0BEKa;




0) 0a3oBbIe HCCIeA0BaTENIbCKUE JI€liCTBUS:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIE0BATEIBCKOMN U
MIPOEKTHOM JIeATETHbHOCTH, HABBIKAMHU Pa3pelIeHUs MpooIiem;

- BBISIBJISITH TIPUUMHHO-CJICICTBEHHBIC CBSI3U 1
aKTyaJIM3UpOBaTh 3a/1auy, BBIIBUTATh THIIOTE3Y €€ PEIICHMS,
HaxOJIUTh apryMEHTHI JJIS I0Ka3aTeIbCTBA CBOMX
YTBEP)KJICHHH, 3a1aBaTh TapaMeTPbl U KPUTEPHUH PEIICHUS;

- aHAJIM3UPOBATH TIOJYUYSHHBIC B XOJIC PEIICHUS 3a1a4H
Pe3YJIbTAThI, KPUTHICCKH OIEHUBAThH MX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;

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

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX
obnacreii;

- BBIJIBUTATh HOBBIC HJICH, ITPEJIaraTh OPUTrHHAIbHBIC
MIOJIXOJTBI U PEIICHHUS;

- CIIOCOOHOCTD UX UCIOJIb30BaHUs B MIO3HABATCIIBHOU U
COLIMAIBHON MTPAKTHUKE

- YMETb BBISIBIIATh XapaKT€pHbIC MPU3HAKU U B3aUMOCBSI3b
M3YYEHHBIX MMOHATUN, TPUMEHSATH COOTBETCTBYIOIINE MOHSITHS
MIPU ONMKMCAHUH CTPOEHUS U CBOMCTB HEOPTaHUYECKUX U
OpraHWYECKUX BEIIECTB U UX IPEBPALLECHU; BBISBIISTh
B3aUMOCBSI3b XMMUYECKUX 3HAHUU C IOHATUSAMU U
MIPEACTABJICHUSAMU APYTUX €CTECTBEHHOHAYYHBIX ITPEAMETOB;

- YMETh KCII0Ib30BATh HAUMEHOBAHUS XUMUYECKUX
COEMHEHUIN MEKYHAPOJIHOI0 COK3a TEOPETUUECKON U
MPUKJIATHOW XUMUU Y TPUBUAIBHBIC HA3BAHUS BAXKHEUIIINX
BEIIECTB (ITHJICH, alleTHJICH, TIUIEPHH, (eHOI, (OpMaTTbICTHI,
YKCYCHAasi KHCJIOTa, TTIUIMH, YyTapHBIA ra3, yrieKUCIIbIi ra3,
aMMHUaK, ranieHasl U3BeCTh, HeraleHas u3BeCThb, IUThEBAs COJA U
JIPYTHX), COCTABIATH (DOPMYJIBI HEOPTaHUYECKUX U
OpraHWYECKUX BEILECTB, YPABHEHUS XUMUYECKUX PEAKIIUH,
OOBSACHATH UX CMBICT; TIOATBEPKIATh XapaKTEPHbIE XUMHUYECKHE
CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU U
3aNUCAMHU YPABHEHUN XUMUYECKUX PEAKIINIA;

- YMETh yCTaHaBJIUBATh NMPUHAJIC)KHOCTh U3yUEHHBIX
HEOPTraHUYECKUX U OPTaHUYECKUX BEIIECTB K OMPEIeICHHBIM
KJIacCcaM U TpyIIaM COeAMHEHUM, XapaKTepru30BaTh UX COCTaB U
BA)KHEWILIME CBOMCTBA; ONPEACIIATh BUIbl XUMUUYECKUX CBA3EH
(xoBanleHTHAas, MOHHAs, METaJNINYecKasi, BOJOPOJIHAS ), TUIIbI
KPUCTAIIMYECKHUX PELIETOK BEIIECTB; KIaCCHPHUIINPOBATH
XUMUYECKUE PEaKLIUH;

- copMUpOBATH TIPEICTABICHUS: O MATEPUATLHOM €TMHCTBE
MHpa, 3aKOHOMEPHOCTSIX U TTO3HABAEMOCTH SIBJICHHUH TPUPOIBI; O
MeCTe ¥ 3HAUYCHUU XUMHUHU B CHCTEME €CTECTBEHHBIX HAYK U €€
pOJIA B 00ECTICYCHUH YCTOMYMBOTO PA3BUTHSI YEJIOBEUECTBA: B
pEelIeHnr TPOOJIeM IKOJIOTUYECKOM, YHEPTETHUECKOM 1 MUIIEBOM
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6630HaCHOCTI/I, B Pa3BUTHU MCIUIIMHBI, CO3AaHNUH HOBBIX
MaTCpHraiOB, HOBbIX HCTOUYHHUKOB SHCPIruun, B obecrieyeHnu
panMOHAIBFHOTO MPUPOAOIOIB30BaHUS, B (POPMUPOBAHUH
MHPOBO33pEHUS U 00IIeH KyIbTyphl YEIOBEKa, a TAKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO
U TIPUPOHOMN Cpese;

- BJIaJICTh CUCTEMOW XUMHYECKUX 3HaHHUH, KOTOpast
BKJTIOYAET: OCHOBOIOJIArAOINE TOHATHS (JONOJHUTEIBHO K
CHCTEME MOHATHIA 6a30BOTO YPOBHSI) - H30TOIIbI, OCHOBHOE H
BO30Y)KJIEHHOE COCTOSTHHE aTOMa, THOPHIN3AINs aTOMHBIX

nn

opb6uTainei, xumuyeckas cBsizb ("0 " u ", KpaTHbIE CBSI3M),
MOJIIpHasi KOHIIEHTpaIHs, CTPYKTypHas Gopmyria, U30MepHs
(cTpykTypHasi, reoMeTprueckas (IUc-TpaHC-U30MEPHSI), TUIIBI
XUMHUYECKUX peakluii (roMo- U TeTeporeHHble, 00paTUMBbIE U
HeoOpaTHMBbIe), paCTBOPHI (MCTUHHBIE, TUCIIEPCHBIC CUCTEMBI),
KPUCTAJJIOTUAPATHI, CTENEHb TUCCOLMALINY, SJIEKTPOIIH3,
KPEKHUHT, puOPMHUHT); TEOPUH U 3aKOHBI, 3AKOHOMEPHOCTH,
MHPOBO33PEHUYECKHE 3HAHUS, JIKAIIME B OCHOBE TTOHUMaHUS
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUH,
COBpPEMEHHBIE MPEICTABICHHS O CTPOCHHUH BEIIECTBA HA
aTOMHOM, MOJICKYJISIPHOM M HaIMOJIEKYJISIPHOM YPOBHSIX;
MPEJICTABICHUS O MEXaHU3MAaX XUMUYECKUX PEeaKIui,
TEPMOJUHAMHYECKUX U KHHETHUECKUX 3aKOHOMEPHOCTSX MX
MPOTEKAHUS, O XUMHUYECKOM PaBHOBECHH, TUCIIEPCHBIX
cucreMax, (aKTOJIOTHYECKHUE CBEICHUS O CBOMCTBAX, COCTaBe,
MOJTYYeHUH ¥ 6€30TaCHOM HMCTIOJIB30BAHUH BAXKHEHIITHX
HEOPTaHMYECKUX M OPTaHUYECKHX BEIICCTB B OBITY H
MPAKTUYECKON JIEATETLHOCTH YEJIOBEKA; OOIIMX HAYIHBIX
MPUHIIMIIAX XUMUYECKOTO MMPOU3BOJICTBA (HA IpUMeEpe
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IIPOM3BOJICTBA CEPHOM KHMCIIOTHI, aMMHaKa, METaHoJIa,
nepepadoTKu HEPTH);

- YMCTb ITPOBOJAUTH paCyYCThI 10 XUMHUYCCKUM (l)OpMy.HaM u
YPaBHEHUSAM XUMHYECKHUX PEaKIHi ¢ UCTIOIb30BaHUEM
¢buznyecKux BeNMYUH (Macchl, 00beMa ra3oB, KOJIMYeCTBa
BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: PACYETHI IO HAXOXKACHUIO XUMUUECKON (hOPMYIIbI
BEIIIECTBA; pacyeThl Macchl (00BbEMa, KOTMYECTBA BEIIECTBA)
IIPOJYKTA PEaKUH, €CIU OJHO U3 UCXOHBIX BEILIECTB JaHO B
BH/JIE PACTBOPA C OIPEIEICHHON MaCCOBOM J10JIEH
PacTBOPEHHOT'O BEIIECTBA WJIH JIaHO B M30BITKE (MMEET
MIPUMECH); PaCYEThl MACCOBOM MIJIM OOBEMHOM JTOJU BBIX0/1a
MPOJYKTA PEaKIMu; PacyeThl TEIIOBOTO 3(hdexTa peakuuid,
00BEMHBIX OTHOILIEHUH Ta30B;

- YMETb BBIABIISATH XapaKTepHbIC IPU3HAKU U B3aUMOCBSI3b
HN3YUCHHBIX HOHﬂTHﬁ, MPUMCHSATH COOTBETCTBYIOIIUC ITOHATHA
IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPTaHUYECKHUX U
OpTraHN4YCCKUX BCIICCTB U UX npeBpameHI/Iﬁ; BBISIBJIATH
B3aHMOCBS3b XUMHUYECKUX 3HAHUN C TOHITUIMH U
MPEJICTABICHUSIMH IPYTUX MPEIMETOB sl 00Jiee 0CO3HAHHOTO
MOHUMAaHUS U O0BSICHEHUS CYIIIHOCTH MaTepPHAILHOTO €IMHCTBA
MHpa; UCIIOJIB30BAaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JIJIs1
00BSICHEHUS ¥ IPOTHO3UPOBAHUS SBICHHUH, UMEIOLITUX
€CTECTBEHHOHAYUHYIO IIPUPOY;

- YMCTb UCIIOJIB30BAaTh HAUMCHOBAHUA XUMHUYICCKUX
COEIMHEHUI MEKIYHAPOIHOTO COK03a TEOPETUYECKOU U
HpHKHaHHOﬁ XHUMHHU U TPUBUAJIBHBIC Ha3BaHWA BEIICCTB,
OTHOCAIIHNXCA K U3YUYCHHBIM KjIaCCaM OpPraHUYCCKUX U
HEOPraHUYECKUX COEAMHEHMI; UCII0JIb30BaTh XUMHUYECKYIO
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CUMBOJIUKY JIJISl COCTaBIEHUS (OPMYT HEOPTaHUICCKUX
BEILIECTB, MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX,
COKpAIIIEHHBIX M CKEJIETHBIX) (POPMYIT OPraHuIeCKUX BEIIECTB;
COCTaBIISITh YPaBHEHUS! XUMUYECKUX PEaKLUN U PaCKpPbIBATh UX
CYIIIHOCTb: OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pEeaKLUn
MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajaHca 3TUX
peaxiuii; peakiuii HOHHOro 0OMeHa IMyTeM COCTaBICHHS HX
MIOJIHBIX M COKPAILEHHBIX HOHHBIX YPaBHEHUH; peaKui
TUAPOIN3a, PEAKIIMi KOMILJIEKCO0OOpa3oBaHus (Ha mpuMepe
TUPOKCOKOMILIEKCOB IIMHKA U AJIFOMUHUSA); TOATBEPKIAThH
XapaKTEePHbIE XUMUYECKUE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIUMHU YKCIIEPUMEHTAMHU U 3alUCAMU ypaBHEHUIN
XUMHUYECKUX PEaKIIHii;

- YMETh KJ1accu(UIUpOBaTh HEOPraHUYECKHUE U
OpraHHYeCcKHE BEUIeCTBA U XUMUYECKHE PEaKIuH,
CaMOCTOSITEIIbHO BRIOMPATh OCHOBAHMS U KPUTEPUU TSI
KJIacCU(PUKAIMK U3y4aeMbIX XUMUUYECKHX OObEKTOB;
XapaKTEPU30BaTh COCTAB U BAXKHEUIIINE CBOMCTBA BEUIECTB,
MIPUHAISKAITUX K OMPEICTICHHBIM KJIaccaM | TPpyInam
coeMHEeHUH (IIPOCThIE BEUIECTBA, OKCUIBI, TUIPOKCUIBI, COIIH;
YTIEBOIOPOABI, MPOCTHIE YPUPHI, CIUPTHI, PEHOBI, aATTbICTUIH,
KETOHBI, KaPOOHOBBIE KUCIOTHI, CIIOKHBIE IPUPBI, KUPBHI,
YTJIEBO/IbI, AMUHBI, aMUHOKHUCIIOTHI, OEITKH); TPUMEHSATh 3HAHUS
0 COCTaBE€ U CBOMCTBAX BEIIECTB JJIsl IKCIIEPUMEHTATbHOMN
MIPOBEPKH THIMOTE3 OTHOCUTEIHHO 3aKOHOMEPHOCTEH MTPOTEKAHUS
XUMHYECKHUX PEaKIUid U TPOTHOZUPOBAHUS BO3MOKHOCTEH UX
OCYIIIECTBIICHUS;

- YMETb MOATBEPK/IaTh Ha KOHKPETHBIX MPUMEPAX XapaKTep
3aBHCHMOCTH PEaKIIMOHHON CITIOCOOHOCTH OPTaHUYECKUX
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COEJIMHEHUI OT KPaTHOCTH U TUIa KoBaJIeHTHOU cBs3u ("TF " u
""), B3aMMHOT'O BJIMSIHMSI aTOMOB U I'PYII aTOMOB B MOJIEKYJIaX; a
TaKXe OT 0COOCHHOCTEH pearn3auy pa3InyHbIX MEXaHU3MOB
IIPOTEKAHUS PEaKLU;

- YMETh XapaKTEepPU30BaTh JICKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM M BO30Y/IEHHOM COCTOSIHUM) U MOHOB XMMUYECKHUX
aneMeHToB 1 - 4 nepuonos Ilepuoanueckoii cucremsr J[. 1.
MenzeneeBa 1 UX BaJIE€HTHbIE BO3MOXHOCTH, UCIIONIb3Ys

noustus "s”, "p", "d-anekTpoHHbIC" OPOUTAIH, SHEPTETHUECKUE
YPOBHU; OOBSICHSATH 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMU COCITMHEHUM 110

nepuoaam M rpyuiiam;

OK 02.
Hcnonws3oBars
COBpPEMEHHBIE
CpeZCTBa MIOUCKA,
aHam3a u
UHTEPIpETauN
UHPOPMALIUU U
UH(pOPMaLMOHHbIE
TEXHOJIOTUH JISI
BBITTOJIHEHUS 3a/1a4
npodecCuOHATbHON
JeSITeTbHOCTH

B 00,1acTHLIEHHOCTH HAYYHOI'0 MO3HAHUS:

- c(hopMUPOBAHHOCTH 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 J1eTebHOCTH,
TOTOBHOCTH OCYIIIECTBIISITH TIPOCKTHYIO M UCCIIETOBATEIBCKYIO
ACATCIIBHOCTE MHAUBHUAYAJIbHO U B I'PYIIIIC,

OBiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH
MMO3HABAaTCJIbHBIMU HeﬁCTBHHMHZ

B) padorta ¢ nHopManmeii:

- BJIaJIeTh HaBbIKaMM MOJy4eHUs HHPOPMALIUU U3

- YMETb IJITAHUPOBATH U BBIMIOJIHATH XUMHUECKUN
AKCIIEPUMEHT (IPEBpAIEHUs OPraHUUECKUX BEIIECTB IIPU
HarpeBaHuu, MOJIy4eHHE ITUIICHA U U3yYEHHUE €T0 CBOMCTB,
KaueCTBEHHbBIE PEAaKIIMK Ha aJIbJIETH/Ibl, Kpaxmall, YKCYCHYIO
KHCJIOTY; IeHaTypalus OeJIKOB P HarpeBaHUU, LIBETHHIE
peakiu 0eIKOB; MPOBOANTH PEAKIIMU HMOHHOTO OOMEHa,
OINPEEIATH CPEy BOAHBIX PACTBOPOB, KAUECTBEHHBIE pEaKLIUU
Ha cynbdaT-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHHS,
pemarb SKCIepuMeHTalbHbIe 3a1a4u 110 TemaM "Mertamisl" u
"Hemeranibl") B COOTBETCTBUU C IPABUIAMU TEXHUKHU
0€301MacHOCTH P 0OpaIleHUH C BEIIECTBAMHU U J1a0OpaTOPHBIM
000pyI0BaHNEM; IPEJICTABIATH PE3YJIbTaThl XUMUYECKOTO
SKCIIEpUMEHTa B (hOpMe 3alKCH ypaBHEHUIN COOTBETCTBYIOLIUX
peaxkuuii 1 GopMyIHPOBATH BBIBOJbBI HA OCHOBE 3THUX
pE3yJIbTaTOB;

- YMETh aHAJTU3UPOBATh XUMUYECKYI0 HHPOPMALIHIO,
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MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISATh
IIOMCK, aHaJIN3, CHCTEMATU3aLIMI0 U UHTEPIIPETALINIO
UH(POPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;

- CO3/1aBaTh TEKCThI B PA3JIMYHBIX (JOpMATaX C YIETOM
Ha3HauyeHUs MH(OpPMAILMU U 1IeJICBON ayAUTOPUH, BEIOHpast
ONTUMAJIbHYIO (POPMY IIPEACTABICHUS U BU3YaIU3aLUH;

- OLIEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTb UH(POpMaLUH,
€€ COOTBETCTBME ITPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

- MCII0JIb30BATh CPeICTBA HH(POPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PELLIEHUN KOTHUTUBHBIX,
KOMMYHHUKATHUBHBIX U OPraHU3allMOHHBIX 3a/1a4 C
coOutto/IeHreM TpeOOBaHUI 3PrOHOMMKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, pecypcocOepeKeH s, IPaBOBbIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM 0€30MacHOCTH;

- BJIaJIeTh HaBbIKaMM PACIIO3HABaHMS U 3aILUTHI
uH(popMaluu, HHPOPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH;

II0JIy4aEMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTB MacCOBOM
uHpopmanuu, cetb IHTEpHET U apyrue);

- BJIaJICTh OCHOBHBIMU METOAAMH Hay4YHOTI'O I03HAHUS
BEIIECTB U XMMMUYECKHX SIBIEHUH (HaOI0eHne, N3MEpEHNE,
HKCIEPUMEHT, MOJEIUPOBAHNUE);

- YMETh IPOBOJUTH PACUYETHI 10 XUMHUECKUM GopMyiaM U
YPaBHEHMSIM XMMHUYECKHX PeaKLUil ¢ UCIO0Ib30BaHUEM
($U3NYECKUX BEJIMYMH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: MAacChl, 00beMa (HOpMaJIbHBIC
YCIIOBHSI) Ta30B, KOJIMYECTBA BELIECTBA; HCIIOJIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS JJIsl IPUHATUS PELICHUH B
KOHKPETHBIX )KU3HEHHbBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMU
U UX IPUMEHEHUEM;

- YMETh CAMOCTOSITENILHO IUIAHUPOBATh U IPOBOJUTH
XUMUYECKUH HKCIIEPUMEHT (T10JIyuyeHHE U U3yYeHHE CBOWCTB
HEOPraHMYECKUX U OPraHMYeCKUX BEIIEeCTB, KaUEeCTBEHHbIE
PEAKIMHU YIIIEBOIOPOJIOB Pa3IMUHBIX KJIACCOB U
KHCJIOPOACOAEPKAIINX OPraHUYECKHUX BEILECTB, PEIICHHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 PACIIO3HABAHUIO HEOPTaHMUECKHUX
Y OpraHMYECKUX BEIIECTB) C COOJII0ICHUEM MpaBUIl O€3011aCHOTO
oOpalleHns ¢ BeleCTBAMHU U TJaOOpaTOPHBIM 000PYI0BaHHUEM,
(bopMyIHMpOBaTh LETN UCCIIEOBAHUS, IPEIOCTABIATH B
pa3nu4yHOi GpopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U
OLICHMBATh UX JIOCTOBEPHOCTH;

- YMETb OCYILIECTBIISATH LI€JIeHANPABICHHbIN TTOUCK
XUMHUYECKON HHPOpMAIUH B pa3IMYHBIX UCTOUYHUKAX (HaydHas
U yueOHO-Hay4Has JINTepaTypa, CPeJCTBA MAaCCOBOI
nHpopmanuu, cetb UHTEpHET U Apyrue), KpUTHIECKH
aHAJIM3UPOBATh XMMUYECKYIO0 HHPOPMALIUIO, TepepabaThIBaTh ee
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Y UCIOJb30BaTh B COOTBETCTBUU C IIOCTABICHHON yUeOHOMI
3ajaycii;

- BJIQJIETh CUCTEMOU 3HAHUHU O METOAAaX HAYYHOIr'O MO3HAHUS
SIBJICHUM MPUPOJIbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX U
YMEHHUSIMUA IPUMEHATH 3TH 3HAHUS MIPU SKCIEPUMEHTAILHOM
HCCIIEAOBAHUHN BEIIECTB M IS O0OBICHEHHUS XUMHUYECKUX
SIBJICHU, UMEIOIINX MECTO B IPUPOJIEC MPAKTUYECKOMN
JIeATEIIBHOCTH YeJIOBEKA U B IIOBCEIHECBHOM JKH3HMU;

OK 04.
Db dexTuBHO
B3aUMO/ICHICTBOBATh U
paboTath B
KOJIJICKTHBE U
KOMaH/Ie

- TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U
CaMOOITPEAETIEHHUIO;

-OBJIa/ICHHE HaBbIKaMH Y4eOHO-HCCIIEI0BATENbCKOM,
MPOEKTHOM M COIMAIBbHOMN JEATEIbHOCTH;

OBiaseHue yHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU
JelCTBUSIMU:

I') COBMECTHAs 1eATEIbHOCTD.

- IOHUMATh U UCTIOIH30BATh MPEUMYIIIECTBA KOMAHTHON U
UHAUBUAYaAJIbHON paboThI;

- IPUHUMATH 1IEJIU COBMECTHOM JESTEIHHOCTH,
OpraHU30BBIBATh M KOOPAHMHUPOBATH JIEUCTBHUS TI0 €€
JOCTH>KEHUIO: COCTAaBJIATH IUIaH IEUCTBUI, paclipeieaTh
POJIHU C YY€TOM MHEHUI YUYaCTHHUKOB OOCYKAAaTh PE3yIbTaThI
COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH U BBINOJHATH PabOTy B YCIOBHSX
peabHOTO, BUPTYATHLHOTO M1 KOMOMHUPOBAHHOTO
B3aMMO/ICUCTBHS,

- OCYIIECTBIIATH MO3UTUBHOE CTPATETUIECKOE TIOBEACHUE
B Pa3IUYHBIX CUTYAIHSX, IPOSIBISTH TBOPUECTBO U
BOOOpakeHUE, OBITh MHUITUATUBHBIM

OBiaieHUe YHHBEPCAJbLHBIMH PeryJasiTUBHbIMU

- YMETh TUIAHUPOBATD U BBITIOJIHATh XUMAYECKHUNA
AKCIIEPUMEHT (IPEBpAIEHUs OPraHUUECKUX BEIIECTB IIPU
HarpeBaHuU, MOJIy4YeHHEe ITHIICHA U U3y4EHHE ero CBOMCTB,
Ka4yeCTBEHHbIE pEaKIMH Ha aJlbJETH/Ibl, KpaxMall, YKCYCHYIO
KUCJIOTY; IeHaTypauus O€JIKOB IIPU HarpeBaHUH, LIBETHBIE
peakuuu OeIKOB; MPOBOANUTH PEaKIMK HOHHOTO 0OMeHa,
ONPEEIATh CPEY BOAHBIX PACTBOPOB, KAUECTBEHHBIE pEaKLUU
Ha cynbdat-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS;
pemiaTh SKCrepuMeHTaIbHbIE 3a1auu 110 TeMaM "Metamisl" u
"Hemerannpl") B COOTBETCTBHUM € TPaBUIIaMU TEXHUKH
0€301acHOCTH P 0OpaIleHUH C BEIIECTBAMHU U J1a0OpaTOPHBIM
000py10BaHUEM; TIPEJICTABIIAT PE3YJIbTAThl XUMHUECKOTO
HKCIIEpUMEHTa B (JOpPME 3aIUCH YPAaBHEHHH COOTBETCTBYIOIIUX
peakuuii ¥ GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX
pE3yNIBTaTOB;

-yMeTh CaMOCTOSITEIILHO MJIAHUPOBATh U MPOBOIUTH
XUMHUYECKHH SKCIIEPUMEHT (IIOJTy4YeHUE U U3yYeHHE CBONCTB
HEOPraHMYECKHUX U OPraHMYeCKHUX BEIIEeCTB, KaUeCTBEHHbIE
peaxkuu yriieBoAOPO0B Pa3IMYHbIX KJIACCOB U
KHCIIOPOJICO/IEPKALUX OPraHUYECKHUX BEIIECTB, PELLIEHUE
HKCIEPUMEHTAIBHBIX 337124 110 paclO3HABAaHUIO HEOPTaHUYECKUX
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AeCTBUAMMU:

) IPUHSATHE ce0sl U APYTUX JIIOIei:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI JIPYTUX JIIOACH Mpu
aHaJIN3€ PE3YNbTATOB JIEATEIbHOCTH;

- IPYU3HABaTh CBOE IIPABO U MPABO APYIUX JIFOJEH Ha
OIIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIIUU
JIPYroro 4eioBeKa;

¥ OPraHMYECKUX BEIIECTB) C COOJIOCHUEM MPaBUII OE3011aCHOTO
oOpaleHus ¢ BeecTBaMU U TJaOOpaTOPHBIM 000PYIOBaHHEM,
(bopMyIHpOBATH IIETTH UCCIIEOBAHUS, IPEIOCTABIIATH B
pa3nuaHON GopMe pe3ynbTaThl SKCIEPUMEHTA, aHAIN3UPOBATh U
OLICHUBATh UX JOCTOBEPHOCTB;

OK 07.
CopelicTBOBaTh
COXpaHEHUIO
OKpYKaroIlen Cpeibl,
pecypcocOepexeHHIo,
MIPUMEHSATH 3HAHUS 00
M3MECHCHUH KJIMMAaTa,
TIPHHITAITBI
OEpEKITUBOTO
MPOU3BOJICTBA,
3¢ dexTUBHO
JIEMCTBOBATH B
Ype3BbIYATHBIX
CUTYaIUAX

B o0s1acTH 3K0/10rM4eCcKOro0 BOCIIUTAHUSA:

- ¢(hOpMHUPOBAHHOCTh IKOJIOTUYECKON KYIbTYPBI,
MNOHUMaHUE BIUSHUS COLMATBbHO-3KOHOMUYECKHUX MPOLECCOB
Ha COCTOSIHME MPUPOJIHON U COLIMAIBHOM Cpeibl, OCOZHAHUE
J100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

- INIAHUPOBAHUE U OCYIIECTBICHUE ICUCTBUI B
OKpYKaIOILIEeH cCpelie Ha OCHOBE 3HAHUS LIEJIEN YyCTOMYUBOTO
pa3BUTHS YEJIOBEYECTBA;

AKTHBHOE HENPUATHE IEHCTBUM, IPUHOCAIINX BPE.
OKpYKarollei cpese;

- YMEHHE NMPOTHO3UPOBATH HEOIArONPUSITHBIE
DKOJIOTMYECKUE TOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBUH,
MPEAOTBPALIATh HX;

- pacCLIUPEHUE OMBITA IEATEIBHOCTH IKOJIOTHYECKOU
HaIIPaBJIEHHOCTH;

- OBJIaJIEHUE HaBbIKAMH Y4eOHO-HUCCIIe10BATEIbCKOM,
MPOEKTHOM U COLIMATIbHOM NEATEIbHOCTH;

- ¢(OpMHUPOBATDH MPECTABICHHS: O XUMHUECKON
COCTaBJIAIONIEH €CTECTBEHHOHAYYHON KapTHHBI MUPA, POJIU
XMMUU B IO3HAHUM SIBJICHUN TPUPO/BL, B (POPMUPOBAHUU
MBILIEHHS U KYJIbTYPbI INYHOCTH, €€ ()yHKIIMOHATIbHOMN
IpaMOTHOCTH, HEOOXOAUMOM JJIs pelIeHUs MPAKTUYECKUX 3a1a4
U 3KOJIOIMYEeCKH 000CHOBAHHOI'O OTHOLIEHHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM Cpenie;

- YMETh COOJII0/IaTh IPaBUIIa SKOJIOTUYECKU
11e1€c000pa3HOro MOBEACHUS B ObITY U TPYJOBOU JESTENIbHOCTH
B LIEJISIX COXPAHEHHUS CBOETO 3710POBbs U OKpYXKaroIlen
MIPUPOIHOM CpeJibl; YIUTHIBATH OMACHOCTH BO3ICHCTBUS HA
YKUBBIE OPraHU3MBbI OIIPEJIEIIEHHBIX BEIECTB, TOHUMAs CMBICI
rokasarteJsi peiebHOM JOMyCTUMON KOHIIEHTpaIUH;

- YMETh IPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH C
MO3HUIMN KOJOrHYeCcKor 6€30MaCHOCTH MOCEICTBHSI OBITOBOM U
MIPOU3BOJICTBEHHON JIESITENbHOCTH YeJIOBEKa, CBS3aHHOM C
nepepaboTKOM BEIIECTB; UCIIOJIb30BATh MOJIyYEHHbIE 3HAHUS [T
MPUHATHS TPAMOTHBIX PEIICHUH MTPOOJIEM B CUTYAIUsIX,
CBSI3aHHBIX C XUMUEH;

- YMETh OCO3HABATh OMACHOCTh BO3/ICHCTBHS Ha KUBBIE
OpraHU3MBbI ONPE/IETICHHBIX BEIECTB, TOHUMAs CMBICI
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IIOKAa3aTelIsl IPeAeIbHON TOIyCTUMON KOHLIEHTPALUH, U
MOSICHATH HAa IPUMEPAX CIOCOObI YMEHBIICHUS U
MPENOTBPALEHUS UX BPEAHOTO BO3AECHCTBUS HA OPTaHU3M
4eJI0BEKA.
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