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®enorosa O.A., npenoaagaresb Xumun U 6uonorun I'BIIOY PecnyGankn Mapuii Da
«ABTOOPOKHBIA TEXHUKYM»

PaGouas nporpamma yueGHoro npeamera OI16.10 Xumus pazpadorana B COOTBETCTBIN
¢ TpedOBaHUsAMU:

- ®enepanbHoro 3akona ot 29.12.2012 Ne273-03 «O06 obpaszoanuu B PD»;

- MeaepalbHOro0 roCyAapCTBEHHOr0 00pa30BaTeIBHOIO CTaHAApTa CPEAHEro 0dUIero
obpasosanus (yrB. [Ipukasom Munobpuayku Poceun ot 17.05.2012r. Ned413);

- @egepabHOrO  rOCYAapCTBEHHOr0  00pa3oBATENLHONO  CTaHaapra — CpejHero
npodeccuonanbHoro  obpasopanust 1o npodeccun: 38.01.01  Oneparop jwcneryepekoi
(MPOM3BOACTBEHHO-UCIIETYEPCKOI) Ci1yKObl  (yTB. NpuKazoM MHHHCTEPCTBA 00pa3oBaHHs 1
Haykd P® ot 2 aBrycra 2013 r. N692 ¢ n3meHeHHAMH U 1omonHenuamu o1 9 anpens 2015 r.):

C yUeTOM:

- TlpuMepHON OCHOBHO#H 00pa30BATEILHONH HPOrPAMMBI CPEAHEro 00LLEro 00pa3oBaHMs
(onobpena pemennem DenepatbHOr0  Y4eOHO-METOAMUECKOrO  00beAnHEH s 110 oduemy
o0pazoBaHuto, Mpotokoi o1 28.06.2016 N 2/16-3): .

- IMucema Munnpocseuierns Poccun or 20.07.2020 N 05-772 «O  HarpasieHii
MHCTPYKTHBHO - METOAMYECKOrO MUCbMa» - MHCTPYKTHBHO-METOAHYCCKOE THCLMO 110
OpraHu3alMi  [PUMEHEHHs COBPEMEHHBIX METOAMK M [porpaMm  [Ipeno/aBanid 1o
0011e06pa3zoBaTeIbHBIM JUCLMIVIMHAM B CHCTEME CPeAHEro MpodeccHOHAILHOI0 00pa3oBatis,
YUMTHIBAIOIIMX 00pazoBatelibHble M0TpeOHOCTH 00ydatolXes 00pa3oBaTe/bHbIX OpraH3aLuii,
pean3yIOMMX MPOTpaMMBbl CPeIHEr0 NPO(ECCHOHAIBHOr0 00pa3oBaHMs;

- Tlonoxkenus o paspaborke pabouMx  Oporpamm  yueOHbIX — JIMCHHIUIHH
00111e00pa30BaTENLHOTO UMKIA, KypCOB B cooTBETCTBHM ¢ TpeboBanusmu GIOC COO s
I'BITOY PecnyGnukn Mapuit D11 « ABTOJOPOKHBIH TEXHHUKYM».



COJEP)KAHUE

[TOACHUTEJIDHASM BAIIMCKA ..ot s 4
|. INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHN S YUEBHOI'O ITPEJIMETA OI16.10 Xumus
......................................................................................................................................................... 5
Il. COAEPXXAHUE YUEBHOI'O ITPEIAMETA ......ociiiiiiiiii e 9
I1l. TEMATHYECKM IUTAH YUEBHOI'O TTPEIMETA .....ooiviviieieeieie e 12
IV. YCJIOBUA PEAJIM3ALIUU ITPOI'PAMMBI YUEBHOI'O ITPEJIMETA ........cocoviiiee 27
V. KOHTPOIJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHMA YYEBEHOI'O ITPEJIMETA ....... 29



HOACHUTEJBHASA 3AIINCKA

1.1 Hespb 1 321244 MPOrpaMMbl y4eOHOT0 MpeaMeTa

[Iporpamma y4eOHOTO npeaMera OI16.10 Xumust SIBJISICTCSI 4acTbhIO
00m1eo0pa3oBaTebHOTO KKIA oOpazoBaTenbHON nporpamMbl CIIO - mporpamMmbl OATOTOBKH
KBIM(ULUMPOBAHHBIX PA0OUMX, CIOyXalUx Mo mpodeccun cpeaHero mnpodheccHoHaTbHOIO
obopazoBanus: 38.01.01 Omepatop aucneryepckoii (IMPOM3BOACTBEHHO-TUCIETYEPCKOI)
CIYKObI mexHoI02u4eck020 npoghuisi poPhecCUOHATBHOI0 00pa3oBaHUs.

W3yduenne xuMuud Ha  0a30BOM  ypOBHE OpPHUEHTUPOBAHO Ha  OOecledYCHHE
0011eo00pa3oBaTeabHON U OOIIEKYIBTYPHOM MTOATOTOBKH BBITYCKHUKOB.

Cogepxanre 0a30BOT0 Kypca IO3BOJSIET PACKPBITh BEAYIIUE HJEH U OTACIbHBIC
MOJIO’KEHHUS, Ba)KHBIC B IMO3HABATEIBHOM M MHPOBO33PEHUYECKOM OTHOUIEHHH: 3aBHUCHUMOCTH
CBOMCTB BEIIECTB OT COCTaBa W CTPOCHHS; OOYCIOBICEHHOCTh INPUMEHCHHS BEIIECTB HX
CBOICTBaMM; MaTepualbHOE E€IMHCTBO HEOPraHMYEeCKUX U  OpPraHMYecKHX BEIIECTB;
BO3pacTaoINas poJib XUMUU B CO3JJaHUHM HOBBIX JICKAPCTB U MAaTEPHAJIOB, B 3KOHOMHUH CHIPbS,
OXpaHe OKpYXKarolleil cpebl.

1.2. Mecto yueonoro npeamera B cTpykrype HITKPC/IIIICC3

VYueOusiit mpenmer OI16.10 Xumust BXoAUT B 00111€00pa30BaTENbHBIN UK U OTHOCHTCS
K Y9€OHBIM IIpeIMETaM, SIBJSIFOIIIMMHUCS 110 BBIOOPY U3 00s3aTEIIbHBIX IPEIMETHBIX 00JIacTeH.
Y4eOHBI TpeaMeT OTHOCUTCA K mpeaMerHoit oOmactu PI'OC cpeaHero oobiiero
oOpa3oBanus «EcTeCTBCHHBIC HAYKH.
ITo mpodeccun 38.01.01 Omneparop nucneTdepckoil (MPOU3BOACTBEHHO-AUCIIETYEPCKON)
CIYXOBI pealin3yercsi y4eOHBIN IUIaH TEXHOJOTHYECKOTO mpoduiis oOydeHUs, B CBSI3U C ITUM
yue6HnsbIit mpeamer OI16.10 Xumus uzyuaercs Ha 6a3060M YpOBHE.

1.3 O0bem y4yeOHOro npeamMera U BUAbI y4eOHOH padoThl

Bun yueoHoii padoThl Oobvem
yacoe

O0beM 00pa3oBaTeIbHON HATPY3KHU 180
Bcero yueOHbIX 3aHATHH 120
B TOM YHCIIE!
TEOpPETHUYECKOEe O0yUeHUE 92
MPAKTUYECKHE PaOOTHI 26
BueayautopHasi camocTosiTeJibHAas padoTa (Bcero) 60
ITonroToBka BBICTYIUIEHHH MO 3aJaHHBIM TeMaM, JIOKJIaJoB, pedeparos, 3cce,
WH/IMBUYAIEHOTO TIPOEKTA C MCIIOJIb30BaHHEM HH()OPMAIIMOHHBIX TEXHOIOTUN
U JIp.
Hmozosas ammecmayus 6 popme ougpgpepenyuposannozo 3auema 2




l. INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O ITPE/IMETA
OI16.10 Xumus

JInuyHOCTHBIE pe3yJIbTAThl OCBOCHUS OCHOBHOI 00pa30BaTENbHON MPOTrpaMMbl JTOJIKHBI
OTpaXkaTh:

7) HaBBIKU COTPYIHUYECTBA CO CBEPCTHUKAMHU, JETbMH MIIAJIIIETO BO3PACTa, B3POCIBIMU B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, YueOHO-HCCIeI0BATENbCKOM, POSKTHOW U APYTHX
BUJIAX JESATEIbHOCTH;

9) TOTOBHOCTH M CHOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIE CamMOOOpa30BaHUIO, Ha
NPOTSKEHUH BCEW KHU3HU; CO3HATEIHbHOE OTHOIICHHE K HENPEepPhIBHOMY OOpa30BaHHUIO Kak
YCIIOBUIO YCTICITHOW MPOo(hecCHOHATLHOM U OOIIECTBEHHON ACSITETLHOCTH;

11) mpuHATHEe W pealu3aluI0 LEHHOCTEH 3I0pOBOro M Oe30macHoro obpasza >KU3HH,
noTpeOHOCTH B (PU3NUYECKOM CAMOCOBEPIICHCTBOBAHHUH, 3aHATHIX CIIOPTUBHO-03/I0POBUTEIBHOM
NESATENIbHOCThIO, HENPHUATHE BPEAHBIX MPUBBIYEK: KypeHHS, YIOTPEeOJIeHHS ajIKOTOJIA,
HAapKOTHUKOB;

MeTtanpeaMeTHble pe3yJIbTAThI:

1) yMeHHE CcaMOCTOATEIBHO OIPECIATh IEIU JEATSILHOCTH M COCTaBJISITh IUIaHBI
NESATCIIbHOCTH;  CaMOCTOSITEIBHO  OCYIIECTBIISITh, KOHTPOJIHPOBATH W  KOPPEKTUPOBATH
NeSITeIIbHOCTD; UCIIOJIh30BATh BCE BO3MOXHBIE PECYPCHI Ul JOCTHIKEHHSI ITOCTABICHHBIX IIeIeH
nu peanmaunn IIJTaHOB ACATCIBHOCTH, BI)I6I/IpaTI) YCHCHIHI)IC CTpaTeFI/II/I B pa3JII/I‘~IHbIX CI/ITyaIII/ISIX;

2) yMeHHE MPOJYKTUBHO OOIIATHCS W B3aWMOJICHCTBOBATh B IPOIECCE COBMECTHOM
JACATCIIbHOCTH, yLII/ITI)IBaTI) 1103 IIpyFI/IX y‘-IaCTHI/IKOB JACATCIIbHOCTH, Bq)q)eKTI/IBHO
pasperaTh KOH(PJIUKTHI;

3) BlIaJcHWE HABBIKAMH II03HABATEIBHOW, YUEOHO-MCCIICIOBATEILCKOH W TMPOCKTHON
JCATCIIbHOCTH, HaBBIKAMH  pa3pellieHds MpoOJieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOﬂTeJH)HOMy HOI/ICKy METOOd0B peIHeHI/IFI HpaKTI/I‘-ICCKI/IX 3aja4, HpI/IMeHeHI/IIO pa3J'II/I‘~IHI)IX
METO/IOB ITO3HAHUS;

4) TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITENIbHOW HH(OPMAIMOHHO-TTO3HABATEIHHON
NeSITeJIbHOCTH, BIIAJICHUE HABBIKAMH IIOJIYYEHHUS HEoO0XoauMmol WHGOpMAlMU W3 CJoBapeu
paSHI)IX THUIIOB, YMGHI/IC OpI/IeHTI/IpOBaTI)CSI B paSJ'H/ILIHBIX NCTOYHHUKAX I/IH(l)OpMaIII/II/I, KpI/ITI/I‘-ICCKI/I
OIICHMBATh U UHTEPIIPETUPOBATHh HH(DOPMAIIHIO, TTOTYyIaeMYI0 U3 PA3TMUYHBIX UCTOYHHKOB;

5) yMeHHE UCIO0JIb30BaTh CPeICTBA MH(OPMALIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI
(manee - MKT) B pemnieHnMH KOTHUTUBHBIX, KOMMYHHKATHUBHBIX U OPTaHU3AlMOHHBIX 337a4 C
CcOoOII0ACHHEM TpeboBaHMI SPrOHOMUKH, TEXHUKU 0e30macHOCTH, TUTHEHEI,
pecypcocOepexeHus, MPaBOBBIX M STHYECKUX HOPM, HOPM UH(POPMAITMOHHOM 0€30MacHOCTH;

MertanpeameTHble pe3ysibTaThl OCBOEHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl
IpeJCTaBJIeHbl TpeMs IpyIaMi YHUBEpCAIbHBIX yueOHbIX AeiictBuil (YV [):

1. PerynsiTuBHbBIC YHHBepcalbHbIe YUeOHbIe NeliCTBUS

BrlIlTyCKHHMK Hay4duTCA:

- CaMOCTOATENIBHO ONPENEIATh LENH, 3a/JaBaTh IApaMeTpbl U KPUTEPHUH, 10 KOTOPBIM
MO>KHO OIIPENEIIUTD, YTO LEIb JOCTUTHYTA,

- OLICHUBATHh BO3MOJKHBIE ITOCJIEACTBUS JTOCTUKEHUS MIOCTABIICHHON L€ B JACSTEIBHOCTH,
COOCTBEHHOM KU3HU M JKU3HU OKPYXAIOIIUX JIFOJeH, OCHOBBIBAsICh HA COOOPAKEHUSAX 3TUKU U
MOpAJIH;

- CTaBUThb U (QOPMYIUPOBaTH COOCTBEHHBIE 3aJaud B OOpa30oBaTEIbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalMsIX;

- OLICHMBATb PECYpPChl, B TOM YHCIE BpeMs M JApPYTH€ HEMAaTepUAIIbHBIE DPECYPCHI,
HE0OXO0UMBIE JJIs JOCTUKEHUSI TIOCTABJICHHOM LIeTH;

- BBIOMpaTh MyTh JOCTIKEHMs IeNd, IUIAHUPOBATh pEILICHHE IOCTAaBIEHHBIX 3a7ad,
ONTUMU3HPYS MaTEpPUAIbHBIE 1 HEMaTEepUAJIbHBIE 3aTPATHI;
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- OpraHu3oBbIBaTh 3()()EKTUBHBIA IOUCK PECYpCOB, HEOOXOAUMBIX Ui JIOCTHKECHHUS
IMOCTaBJICHHOM I1CIIH;
- COTIOCTABIIATH MOJYYECHHBIN pe3yabTaT ACATEIbHOCTH C MIOCTABICHHOM 3apaHee LENblo.

2. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUSA

BrInycKHUK HayqUTCA:

- UCKaTh U HAXOJUTh 00OOIICHHBIE CIIOCOOBI PEIICHUS 337124, B TOM YHCJIE, OCYIIECTBISATh
pa3BepHYTHI WH()OPMAIMOHHBI TIOMCK M CTaBUTh HA €ro OCHOBE HOBbIC (y4eOHBIE U
MO3HABaTeJIbHbBIC) 33/1a4H;

- KPUTHYECKH OIICHUBAaTh M HWHTEPIPETHPOBATh HWHOOPMAIUIO C Pa3HBIX ITO3HIIHH,
pacmo3HaBath U (PMKCHPOBATH MPOTUBOPEUHS B UHGOPMAITMOHHBIX HCTOUYHUKAX;

- HCIOJIb30BaTh pPAa3jIMYHbIE MOJEIbHO-CXEMATHUYECKUE CpEICTBA IS MPEACTaBICHUS
CYLIECTBEHHBIX CBSI3€M M  OTHOILICHWH, a TAaKXe [MPOTUBOPEUYU, BBIABIECHHBIX B
WH()OPMAIMOHHBIX HCTOYHHUKAX;

- HaxOAUTh U MPUBOJUTH KPUTUUYECKUE APIyMEHTHI B OTHOLLICHUU JIEUCTBUUA U CYKICHUU
JIPyroro; CHOKOWHO M pPa3yMHO OTHOCUTHCS K KPUTHYECKUM 3aMEUYaHUsIM B OTHOLICHHUH
COOCTBEHHOTO CYXJEHUsI, pacCMaTPUBATh UX KaK PECYpC COOCTBEHHOTO Pa3BUTHS;

- BBIXOJIUTH 332 PaMKU y4eOHOro MpeAMeTa W OCYIIECTBIATH LIEJICHANPABICHHBIA MOUCK
BO3MOYKHOCTEH JIJIsI HIUPOKOTO MEPEHOCA CPEJICTB U CIIOCOOOB JIEHCTBHUS;

- BBICTpaMBaTh MHAUBHUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAasi OTPAHUYCHUS
CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHUS;

- MEHATh U yJEP>KUBATh Pa3HbIC MO3ULMHU B TI03HABATEIILHON JEATEIbHOCTH.

3. KoMMyHUKaTHBHbIC YHHBepCcalbHbIe Y4eOHbIe NeiCTBUS

BelntyckHHMK Hay4duTes:

- OCYILECTBJIATh JIEJOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHMKAMHU, TaK U CO B3POCIBIMU
(xak BHYTpH oOpa3oBaTesIbHOI OpraHM3allM, TaK U 3a €€ IpeaesaamMu), MoA0upaTh NapTHEPOB
JUIs J1eJIOBOM KOMMYHUKAILIMU UCXOJs U3 COOOPaKEHUH pe3yJbTaTUBHOCTU B3aMMOJEHCTBHUS, a
HE JIMYHBIX CHMHaTHﬁ;

- NIpU OCYLIECTBJICHUU TIpPYNIOBONH pPabOThl OBITh KAaK PYKOBOAUTENEM, TaK U UWICHOM
KOMaH/bl B pa3HbIX POJISiX (FeHepaTop MJied, KPUTUK, UCTIOTHUTENb, BBICTYNAIOIINN, SKCIEPT U
T.1.);

- KOOPIMHUPOBATH M BBINOJHATH PA0OTYy B YCIOBUSAX pEaTbHOr0, BUPTYAIBHOIO U
KOMOHMHUPOBaHHOTO B3aUMOJCHCTBUS;

- pPa3BEpHYTO, JOTMYHO W TOYHO U3JaraTh CBOIO TOYKY 3PEHHUS C HCIOJb30BaHUEM
a/IeKBAaTHBIX (YCTHBIX M MUCHbMEHHBIX) S3bIKOBBIX CPE/ICTB;

- PpacCiio3HaBaTb KOH(l)J'II/IKTOFeHHBIG CUTyalluiu MW TMpCaAoTBpaliaTb KOH(l)J'H/IKTBI J0 HX
aKTUBHOM (ha3bl, BBICTPaMBaTh JEJIOBYI0 M 00pa3oBaTeNbHYI0 KOMMYHMKalMIO, u30eras
JIMYHOCTHBIX OLICHOYHBIX CY)KHGHHﬁ.

IIpenmeTrHble pe3yabTaThl (0230Bblii YPOBEHB):

1) copMHpOBaHHOCTH MPEACTABICHUNA O MECTE XMMHMU B COBPEMEHHON Hay4yHON KapTHHE
MUpa; MTOHUMAaHHUE POJIM XUMHUH B (POPMUPOBAHUM KPYyro3opa U (yHKIHOHAIBHON IPaMOTHOCTH
YeJIOBEKa IS PEIICHUS IPAKTUYECKUX 3a/1a4;

2) BiaJieHWE OCHOBOIOJATAIOUMMH XUMUYECKUMH IMOHSATHSIMH, TEOPUSMH, 3aKOHAMHU U
3aKOHOMEPHOCTSAMM; YBEPEHHOE I10JIb30BAaHNE XMMUYECKOM TEPMUHOJIOTUEN U CUMBOJIUKOM;

3) BiageHHEe OCHOBHBIMH METOJIaMU HAYYHOTO MO3HAHMS, HCIOJIb3YEMBIMH B XUMHHU:
HaOJroleHue, ONMCaHUe, HW3MEpEeHUe, SKCIEPUMEHT; yMeHHue oOpabaTbiBaTh, OOBICHSATH
pe3yNbTaThl MPOBEACHHBIX OIBITOB M JI€JaTh BBIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTH IMPUMEHATH
METO/bI ITIO3HAHUS [IPU PELICHUH NIPAKTUYECKUX 3a/1a4;

4) copMHpPOBAaHHOCTh YMEHHS AaBaTh KOJIMYECTBEHHbIE OLIEHKH U MPOBOJIUThH PacUeThl 110
XUMHUYECKHM (hopMyJIaM U ypaBHEHUSIM;



5) BIaJcHWE TMpaBUIAMH TEXHUKH O€30MaCHOCTH MPH UCTHOIb30BAHUU XHUMHUYECKUX
BEIIICCTB;

6) cpopMUPOBAHHOCTH COOCTBEHHOW TO3UIMH IO OTHOIICHHIO K XHUMHYECKON
UHQPOPMAIINH, TTOTYy4aeMON U3 Pa3HBIX HCTOYHHKOB.

BbinycKHUK Ha 0230BOM YPOBHE HAYUYMTCS:

- packpbiBaThb Ha MpHUMEpPax pOJb XUMHUH B (OPMHPOBAHUU COBPEMEHHOM HAy4YHOU
KapTUHBI MUPA U B IPAKTHUECKOH 1€ATEIHHOCTH YEJI0BEKa,;

- JIEMOHCTpMPOBaTh Ha IpPUMEpPax B3aUMOCBSI3b MEXAY XUMHEHM M JIpYyrUMH
€CTECTBEHHBIMU HayKaMH;

- pacKpbIBaTh Ha MpUMeEpax MOJI0KEHU TEOPUHN XuMudeckoro crpoenus A.M. bytieposa;

- moHuMath ¢uzndeckuii cmpica [lepuoamueckoro 3akona J[.M. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBHCUMOCTH CBOHCTB XHMHYECKHX OJJIEMEHTOB W OOpA30BaHHBIX HMH
BEIIECTB OT 3JIEKTPOHHOTO CTPOCHUSI aTOMOB;

- 00BACHATH NPUYMHBI MHOTOOOpA3Hs BELIECTB Ha OCHOBE OOIIMX NpEACTaBICHUH 00 MX
COCTaBE€ U CTPOCHUU;

- NPUMEHSATH MpaBUa CUCTEMATHUYECKON MEXIyHApOJHON HOMEHKJIATYphbl KaK CpeacTBa
pa3ianyeHus U UACHTU(UKALIUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

- COCTaBJIATH MOJICKYJSIPHBIE W CTPYKTypHBIE (OPMYJIBl OPraHMYECKUX BEIIECTB Kak
HOocuTeNel WH(GOpPMalMu O CTPOCHUU BEIIEeCTBA, €ro CBOMCTBAX M NPUHAUICKHOCTU K
OIpeIeIEHHOMY KJIacCy COCUHEHMUI;

- XapakTepu30BaThb OPraHMYECKHe BEIIeCTBA IO COCTaBY, CTPOCHHIO U CBOICTBaM,
yCTaHaBJIMBATh NPUUMHHO-CJIEICTBEHHBIE CBA3U MEK/Y JaHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;

- MPUBOJUTH MPUMEPHbl XUMUYECKUX PEAKIUH, PaCKPHIBAIOIIUX XapaKTepHBbIE CBOMCTBa
TUIUYHBIX MPEACTABUTEIEH KJIACCOB OPraHMYECKHUX BEUIECTB C LIETbI0 UX HAECHTU(UKALNUU U
00BsICHEHUS 00J1aCTU IPUMEHEHUS;

- IPOTHO3UPOBATH BO3MOXHOCTh IIPOTEKAHUS XUMHUECKUX pEaKLUi Ha OCHOBE 3HAHWUU O
TUTIAX XUMHYECKOH CBSI3M B MOJIEKYJIaX PEareHTOB U UX PEaKIMOHHON CIIOCOOHOCTH;

- KCIIOJIb30BAaTh 3HAHUS O COCTaBE, CTPOEHMM M XMMHUYECKUX CBOMCTBAX BEILIECTB JUIS
0e30MacHOro NPUMEHEHUS B IPAKTHUECKOH 1eATeIbHOCTH;

- IPUBOJIUTH MPUMEPHI MPAKTHUECKOTO HCIOIb30BaHUS MPOIYKTOB MepepadoTku HedhTH U
OPUPOJHOTO Ta3a, BBICOKOMOJIEKYNISPHBIX COEIMHEHHH (NMOJMATHIIEHA, CHUHTETUYECKOTrO
Kay4dyKa, alleTaTHOTO BOJIOKHA);

- NPOBOJUTH ONBITHI IO PACIO3HABAHMIO OPraHMYECKUX BELIECTB: INIMLIEPUHA, YKCYCHOMN
KHCJIOTBI, HETIPEAEIbHBIX KHUPOB, TIIOKO3bI, KpaxMaia, OEJIKOB - B COCTaBE MUIIEBBIX IPOAYKTOB
1 KOCMETHUYECKUX CPEACTB;

- BJIAJIETh MpaBUJIAMHU U MpueMamMu 0e30macHOi paboOThl ¢ XMMHUYECKMMHM BEIIECTBAMU U
71a00paTOpHBIM 000PYI0OBAaHUEM;

- YCTaHaBJIMBaTh 3aBUCUMOCTb CKOPOCTH XUMHUYECKON peakluu U CMEIIECHUS] XMMUYECKOTO
paBHOBECHsI OT pa3iIM4YHBIX (DAKTOPOB C LEJIbI0 OIpPEIEICHUs] ONTUMAIBHBIX YCIOBUH
MPOTEKaHUS XMMHUECKUX MPOIIECCOB;

- IPUBOJIUTH IPUMEPBI THIPOJIN3a COJIEH B IOBCEJHEBHOM KU3HU YEJIOBEKA;

- TPUBOJUTH NPHUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUid B MPUPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEIEATEIIBHOCTH OPraHU3MOB;

- TNPUBOAUTH MNPHUMEPHl XUMHYECKHX pEaKIHi, pPAaCKphIBAIOLIUX OOIIME XWMUYECKUE
CBOICTBA NIPOCTHIX BEHIECTB - METAJIJIOB U HEMETAILJIOB;

- MPOBOJUTH pacueThl Ha HaXOXKJIEHUE MOJIEKYJISIpHONH (OpMYIBl YriIeBOAOpoAa IO
IPOAYKTaM CTOPAaHHS M IO €ro OTHOCHUTEIbHOW IUIOTHOCTH M MACCOBBIM JOJSM 3JIEMEHTOB,
BXOJILIINX B €r0 COCTaB;

- BJaJeTh MpaBUJIaMHU OE30MACHOTO OOpalleHHs C €IKUMH, TOPIOUYUMH U TOKCHYHBIMU
BEIIECTBAMHU, CPEJICTBAMU OBITOBOW XUMHH;

- OCYUIECTBJIATH MOUCK XMMHYECKOH HMH(OpMaluu MO Ha3BaHUAM, HJEHTH(]UKaTOpam,
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CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

- KPUTHYECKM OLEHUBATh W MHTEPIPETHPOBAThH XUMHYECKYI0  HMH(OpMAIHIO,
COJZIepIKAIIYIOCS B COOOIIEHHSIX CPEACTB MacCoBOM nHpopmanuu, pecypcax MHTepHeTa, Hay4YHO-
MONYJISIPHBIX CTaThsX C TOUKHU 3PEHHSI €CTECTBEHHOHAYYHON KOPPEKTHOCTHU B LIEJIAX BBISBICHUS
OLIMOOYHBIX CY)KICHUN U (OPMHUPOBAHUS COOCTBEHHOH MO3UITUH;

- MPEACTaBIATh MYTH PElIeHUsl TNI0OaTbHBIX MPOOJeM, CTOSIIMX MEepe]l 4eT0BEUECTBOM:
HKOJIOTHUECKUX, IHEPTETHUECKUX, CHIPbEBBIX, H POJIb XMMUHU B PEIICHUH 3THX MPOOIeM.

BoinycknHuk na 6a3060m ypoene noyuyum 03mMOHCHOCHb HAYUUMbCA:

- WIIIOCMPUPOBAMb HA NPUMEPAX CMAHOGIEHUE U IBOTIOYUIO OPAHUYECKOU XUMUU KAK
HAYKU HA PA3TUYHBIX UCMOPUYECKUX IMANax ee pazeumusi;

- UCNONBL306aAMb MemOoObl HAYYHO20 NO3ZHAHUSL NPU GbINOIHEHUU NPOEeKmMOo8 U YYeOHO-
UCCIe008amenbCKux 3a0a4 No U3V4YEeHUl0 C80UCm8, CNnOcoD08 NONYYeHUs U pPACNO3HABAHUS
OP2AHUYECKUX 8eUjeCm8;

- 00vACHAMb NPUpody U Cnocobvbl 00pPA308aAHUS XUMUUECKOU CBA3U. KOBALEHMHOU
(NONAPHOU, HENOAAPHOU), UOHHOU, MEeMANIUYeCKOU, B000POOHOU - C UYelblo ONnpedeseHus
XUMUYECKOU AKMUBHOCTU 8eLeCmE;

- YCMaHa8IUBaAmMb 2eHEeMUYecKyl0 C653b MeNCOy KIACCAMU OP2AHUYECKUX eeuyecmes OJis
000CHOBAHUS NPUHYUNUATLHOU 803MONCHOCMU NOTYYEHUSI OP2AHUYECKUX COeOUHEHUU 3a0aHHO20
COCMasa u CmpoeHusi;

- YCMAaHa8IUueams 63auMoCesasu mexcoy axmamu u meopuetl, NPUYUHOU U Cle0Cmeuem
npu auanuze NpoOIeMHbIX CUumyayuti U 0OOCHOBAHUU NPUHUMAEMbIX PeuleHUull Hd OCHO8e
XUMUYECKUX 3HAHULL.



1. COAEP’)KAHUE YYEBHOI'O IIPEJIMETA

Teopernueckne 0CHOBbI XMMHH

CoBpeMeHHas1i Mo/IeJIb CTPOEHHUSI aTOMA. DJICKTPOHHAsI KoH(purypanus atoma. OcrhogHoe
u 6030ydcoennvle cocmosinusi amomos. Kinaccupukaiuss XUMHUECKUX DJIEMEHTOB (s-, p-, d-
a1eMeHThI). OCOOCHHOCTH CTPOCHHS DHEPTrETUUECKUX YPOBHEH aTOMOB d-3JIEMEHTOB.

Iepuoguyeckass cucremMa xuMudeckux djiemMeHToB /[.M. MenpaeneeBa. Ousnyeckui
cMmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [IpuunHbl 1 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB 3JIEMEHTOB M UX COCAMHEHUH 10 MEPUOJAaM U TPYIIIIAM.

Crtpoenue BelecTBa. DJIEKTpOHHAsA npupona XHUMHYECKOH CBSI3H.
DNIEKTPOOTPULIATETLHOCTh. BUIbI XUMHUYECKON CBSI3M (KOBAJICHTHAsl, HMOHHAS, METAJTMYECKas,
BOJIOPOJIHAS) U MEXaHU3MBI ee oOpazoBaHus. Kpucmaniuueckue u amopguvle éewpecmsa. Tunwvi
KPUCMATIUYECKUX PeUulemoK (AmoMHAsl, MOAEKVIAPHAS, UOHHASA, MEMALIUYECKAds). 3a8ucumocms
Qusuueckux ceoticme eewjecméa om muna Kpucmaiiuweckou pewemku. IIpudauHBI
MHOT000pa3usi BELIECTB.

XuMHYecKHe peakmuu. ['oMoreHHble U reTeporeHHnie peakiuu. CKOpoCcTh peakiuu, e€
3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB: MPHUPOABl PEATUPYIOMIMX BEIIECTB, KOHIEHTPAIUU
pearupyromux BeIIeCTB, TEMIIEpaTypbl, IUIOMAAM PEAKUMOHHON IOBEPXHOCTH, HAIUYHUS
KaranuzaTtopa. Posib kKaTaiM3aTOpOB B MPUPOJI€ U TPOMBIIIUICHHOM IMPOU3BOJICTBE.

OoOpaTumocTh peaknuii. XMMHUYECKOE PAaBHOBECHE W €r0 CMEUIEHHUE I0J] JIEUCTBUEM
pasnu4HBIX (HAKTOpPOB (KOHIICHTpAIMS PEarcHTOB WIIM IPOJYKTOB pEaKIUH, JaBJICHHE,
TeMIepaTypa) AJs CO3/1aHUs ONTUMAIbHBIX YCIOBUN MPOTEKAHUS XUMHUECKUX MPOIIECCOB.

Jlucnepcnvie cucmemvl. Ilowamue o konnoudax (3onu, eenu). HMemunuvle pacmeopui.
Peaknuu B pacTBOpax 3JjekTposuToB. pH pacTBopa Kak moka3areiib KMCIOTHOCTH CpEIbI.
['unponu3 coneil. 3HaUeHHUE THIPOIN3a B OMOIOTHYECKUX OOMEHHBIX TPOIIeccax.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeakmuM B TPUPOJAE, MPOU3BOJCTBEHHBIX
Mpoleccax U KUZHEACITEIbHOCTH OpraHu3MoB. OKHCIUTEIHLHO-BOCCTAHOBHUTEIIbHBIE CBOMCTBA
MPOCTHIX BEIIECTB - METAJIOB IJIaBHBIX M MOOOYHBIX MOATPYHI (ME/b, JKEIe30) U HEMETaJIOB:
BOJIOPOJIa, KKCIIOPO/Ia, TaJIOTEHOB, CEpPbI, a30Ta, hocdopa, yriaepoaa, KpeMHUSI.

Koppo3usi MeTa/uioB: BHJIBI KOPPO3HUH, CIOCOOBI 3alllMThl METANIOB OT KOPPO3HH.
dnexmpoauz pacmeopos u pacniagos. llpumenenue 31eKmponu3a 6 NPOMbIULIEHHOCHIU.

OCHOBBI OpraHu4ecKOi XUMHH

IlosiBIeHME M pa3sBUTHE OPraHMYecKOW XHMHM Kak Hayku. IIpenmer opranuyeckon
XUMHH. MecTo 1 3Ha4eHHe OPraHNYEeCKOM XMMHH B CHCTEME €CTECTBEHHBIX HayK.

XHMMHUECKOE CTPOCHHE KaK IOPANOK COCAUMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX
BAJICHTHOCTH. (CHOBHBIC II0JIOKEHUSI TEOPHH XHMHYECKOr0 CTPOCHHS OPraHMYeCKHX
coenuHenuii A.M. ByriepoBa. YrieponHbIil CKelneT OpraHM4eckoid MoiieKynbl. KpaTHocTh
XUMHUYECKON CBSA3M. 3aBUCUMOCTb CBOMCTB BELIECTB OT XHMHMUYECKOTO CTPOEHHS MOJIEKYIL.
N3omepust u uzomepsl. [lonsarue o ¢yHkuMoHanmpHOW rpynme. [IpuHUIMIBI KiIaccUpUKALUU
OpraHMYecKUx coeauHeHui. CucreMarndeckass MeXAyHapoAHass HOMEHKJIATypa W HPHUHIIMIIBI
00pa30BaHUs Ha3BaHUN OPraHUYECKUX COCTUHEHUH.

Aakanbl. Cmpoenue monekynrol memana. 1'OMOJIOTHUECKUN psii aidkaHoB. ['oMmosory.
Homenknarypa. M3omepus yriepoaHoro ckenera. 3aKOHOMEPHOCTH HM3MEHEHUS (PU3MUECKUX
CBOMCTB. XWMHUYECKHE CBOWCTBA (Ha MpUMepe MeTaHa M DTaHA). PEAKIHUH 3aMEIICHUS
(raloreHUpOBaHKE), JETHAPUPOBAHUS KaK CIIOCOOBI MOJYYeHHsS BaKHEHIIMX COEIWHEHHH B
OpraHMYEeCKOM CHHTe3€. ['opeHue MeTaHa Kak OJHMH W3 OCHOBHBIX HMCTOYHHMKOB TeEIUIa B
IOPOMBIIIICHHOCTH U ObITy. HaxoxneHue B mpHpojie M NpUMEHEHUEe alkaHoB. [lowamue o
YUKNOQNIKAHAX.

Aukenbl. Cmpoenue monexynvl smunena. I'omonorndyeckuil psia ankeHos. Homenknarypa.
W3omepus yriaepoJHOTO CKejleTa M IOJOKEHHS KPAaTHOW CBA3M B MOJIEKyJe. XHMHYECKHE
CBOMCTBA (Ha MpHUMEpe THIEHA): peaKkIMM MPHCOeINHEHHs (TaJOreHUPOBAaHUE, cuOpuposaHue,
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THIPATALUS, cUOPOLAIOCEHUPOBAHIE) KaK CIIOCO0 TOIydeHUsT (YHKIIMOHATBHBIX MPOHU3BOIHBIX
YIJI€BOAOPOAOB, ropeHus. [lommmepuszanus »STuieHa Kak OCHOBHOE HAIPaBIEHUE €ro
ucnoJbp30BaHus. [lonMaTUIEH Kak KpYNMHOTOHHAXKHBIM MPOAYKT XMUMHUYECKOTO IPOU3BOJICTBA.
[IpumeHeHue sTuieHa.

Aaxaavedbl W kaydyku. [lonsatue o0 ankagueHax Kak yYIJIeBOAOPOAAX C JABYMS
IBOMHBIMU cBsi3AMU. [lonmumepusanusa nuBuHuia (OyTraaueHa-1,3) kak crmoco0 mosydyeHus
CHHTETUYECKOr0 Kaydyyka. HaTypallbHbIi1 U CHHTETHYECKHIM KaydyKu. BynkaHnuzamus kaydyyka.
Pe3una. [IlpumeHenne kaydyka U pe3uHBbI.

Auaxkunbl. Cmpoenue Mmonekyivl ayemunena. 1'OMOIOTMYECKUI  psii  AJIKUHOB.
Homenkinarypa. M3omepust yriepoIHOro CKejaeTa M MOJOKEHHS KPAaTHOM CBSI3U B MOJIEKYJIE.
XuMHUeCcKue CBOMCTBA (Ha MpUMeEpe aleTUiIeHa): peakiuu NpUCcOeIuHEHUs (TaJlOTeHUPOBaHUE,
euopuposanue, THAPATALUS, 2UOPO2ALO2eHUPOSAHUe) KaK CIoco0 MOJyYEeHHUS MOJMMEPOB U
JpYTUX TOJE3HBIX MPOAYKTOB. I'OpeHME aleTwieHa Kak HCTOYHHMK BBICOKOTEMIIEPATYPHOIO
IJIAMEHU I CBapKU U pe3Ku MeTauioB. [I[puMeHeHue aneruiieHa.

Apenbl. beH301 Kak @peICTaBUTENb apOMaTHUECKUX YIJIEBOXOpoAOB. Cmpoenue
MoeKkynvl 6en301a. XUMHUYECKHE CBOMCTBA: pPEaKIMU 3aMelieHHus (raJloreHHpPOBAaHUE) Kak
Croco0 MOJy4yeHUs] XMMHUYECKUX CPEJICTB 3allIUThl PACTEHUM, NPUCOEAUHEHUs (TUAPUPOBAHUE)
KaK JI0Ka3aTeJlIbCTBO HEMpEeNeNbHOro xapakTepa OeH3ona. Peakmus ropenwus. [lpumenenue
OeHsoua.

Couprsl. Knaccudukanms, HOMEHKIATypa, U30MepUs COUPTOB. METaHON U ATaHON Kak
IPEJICTAaBUTENIN MPEIEIbHBIX OJHOATOMHBIX CHUPTOB. XHMHUYECKHE CBOICTBa (Ha HpUMEpe
METaHoJa M JTAHOJNA): B3aUMOJACWCTBHE C HATPHUEM KaK CIoco0 YCTAHOBIICHUS HAIUYHUS
TUAPOKCOTPYIIBI, PEAKIMs C TaJoreéHOBOAOPOJaMH KakK CIOCO0 MOJIY4YEHMs] pacTBOPUTEINIEH,
JIeruaparanus Kak CIoco0 MOMy4eHHs STHiIeHA. Peakius ropeHus: CHOUPTHI KaK TOIUIMBO.
[Ipumenenue MmetaHona u 3TaHosa. dusnonoruueckoe AeWCTBUE METaHOJAa M 3TaHOJA Ha
OpraHuM3M YeJOBEKa. OTUJICHIVIMKOJIb W TJIULUEPUH KakK MPEACTABUTEIN MPENeIbHBIX
MHOT0aTOMHBIX cUpTOB. KauecTBeHHast peakiusi HA MHOTOAaTOMHbBIE CIIMPTHI U €€ IPUMEHEHUE
JUISl pacliO3HABAHMS TJIMLEPUHA B COCTaBE KOCMETUYECKUX cpeAcTB. [IpakTuueckoe npumeHeHue
STUJICHTJIMKOJIS U [JIMLEPHUHA.

®enoui. CTpoeHue MoJeKynbl (eHona. B3aumHoe @iusHue amomos  moJjieKyie geHona.
Xumuueckue ceoticmea: 83aumooelicmeue ¢ Hampuem, UOPOKCUOOM HaAmpus, OpPOMOM.
[Tpumenenue denomna.

Aabaeruapl. Metanans (popManbaerua) U 3TaHaib (aleTaabAerui) Kak NpeCcTaBUTeNn
MpelenbHBIX albAeTHA0B. KadecTBeHHbIE peakIMu Ha KapOOHWIBHYIO Tpymmy (peakius
«cepedpsiHOro 3epkanay, B3aumoaencTsue ¢ rugpokcuom meau (1) m ux mpumenenue ans
oOHapyXeHHsI TPEIENbHBIX AalbJeTUI0B B MPOMBIIUICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTh
anbaeruioB. [lpuMenenue Gpopmanpaeruia u aleraibAeruaa.

KapOonoBble KHMCI0TBI. YKCyCHas KHUCIOTa Kak MPEICTABUTENb MPEAEIIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XMMHUYECKHE CBOMCTBA (Ha IPUMEPE YKCYCHON KHUCIIOTHI):
peaklMy C MeTallaMd, OCHOBHBIMU OKCHJIaMH, OCHOBAaHUSIMH M COJISIMH KaK MOJATBEPKICHUE
CXOJICTBAa C HEOpPraHMYECKHMHU KucJoTaMu. Peakinus 3TepuuKanuy Kak Croco0 MOIydeHHs
cloHBIX 3¢pupoB. [IpuMeHeHne ykcycHoil kuciaothl. [IpenctaBieHure o BBICHIMX KapOOHOBBIX
KHUCIIOTaX.

Caoxuble 3¢upbl u :kupbl. CroxHble 3(QHUPHI KaK MPOAYKTHI B3aUMOJACHUCTBUS
KapOOHOBBIX KHCIIOT CO cripTaMu. [I[puMeHeHne clioXHBIX 2(UPOB B MUIIEBON U TTaphOMEpHON
MPOMBINIICHHOCTH. JKHUPBI KaK CIIOXKHBIE d(PHUPHI TIUIEPUHA U BBICHINX KapOOHOBBIX KHCIOT.
PactuTenbHble M KMBOTHBIE JKUPBI, MX COCTaB. Pacrmo3HaBaHHe pacTHUTENbHBIX XHPOB Ha
OCHOBaHUM HX HENpenerabHOro xapakrtepa. [IpumeHenue xupoB. ['Maponau3 WM OMBUIEHUE
KHUPOB KaK CHOCOO MPOMBIIIJIEHHOTO MOJIyYE€HHUs COJEeH BBICIIMX KapOOHOBBIX KUCIOT. Mpuid
KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT. MOIOIIHE CBOMCTBA MBLIA.

YraeBoawl. Kimaccudukanus yriaeBogo. Haxoxxnenue yrieBojoB B mpupoje. [okosa
Kak anpaerunocnupt. bpoxenue rmioko3pl. Caxaposza. [udpoausz caxaposei. Kpaxman wu
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EJUTI0NI03a KaK OMOJIOTHUECKUE TOJIMMEphl. XMMHUYECKHE CBOMCTBAa Kpaxmaja M IIeJUTIOJIO3bI
(rumponn3, KaueCcTBEHHAas: PeaklMs ¢ MOAOM Ha Kpaxmall U ee IMpUMEHEHue A OOHapyKeHUs
KpaxMmaia B MpoAykrax nutanus). [Ipumenenue u 6uonorndeckas poib yriaeBoaos. [lonsrue o0
UCKYCCTBEHHBIX BOJIOKHAX HA IPUMEPE alleTaTHOI'O BOJIOKHA.

NnenTudukanusi opraHnyecKux coeIMHeHMi. [ enemuueckas césa3b medcoy Kiaccamu
opzanuyeckux coeounenui. TUIIBI XUMUYECKUX PEaKIUi B OpraHU4eCKON XUMUH.

AMHUHOKHUCJIOTHI U 0ejiku. CoCcTaB U HOMEHKJIATypa. AMHHOKHCIIOTHI Kak amQOTepHbIC
opranuyeckue coequHeHus. Ilemtuanas cBs3b. buonornueckoe 3HaYeHHE O-aMHMHOKHUCIIOT.
ObnacTy NpUMEHEeHUs aMMHOKHUCIIOT. benku kak npupoansie buononumepsl. COCTaB U CTPOCHUE
0enkoB. XMMHUYECKUE CBOMCTBAa OENKOB: TMApoJin3, AeHaTypauus. OOHapykeHHe OelKOB Mpu
MOMOIIIM KAa4yeCTBEHHBIX (IBETHBIX) peakuuii. IlpeBpamienus OeNKOB MHIMM B OpraHHU3ME.
buonornueckune GpyHKIMU OCIKOB.

XuMus " )KU3Hb

Hayunsble MeToAbl Mo3HAHUSA B XUMHUH. VcTounnku xumudeckoir nHpopmanuu. Ilonck
UHpOpMaLUU [0 Ha3BaHWUAM, MIACHTHU(UKAaTOpaM, CTPYKTYypHbIM (opmynam. MozaenupoBaHue
XUMHYECKHMX IPOLECCOB M SBICHUM, XuUMUYECKUl AHAIU3 U CUHMe3 KaK METOJbl Hay4HOIO
MIO3HAHUS.

Xumus 4 310poBbe. JlekapcTBa, (hepMEHThI, BUTAMHHBI, TOPMOHBI, MUHEPAIbHBIE BOIBI.
[TpoGnemsbl, cBs3aHHbIE ¢ MPUMEHEHHMEM JIEKapCTBEHHBIX IpenapaToB. BpenHble MPUBBIUKU U
(dakTophl, pa3pylalolue 310pOBbe (KypeHHE, YHOTpeOJeHUE alKOroJis, HapKOMaHUs).
Pannonansnoe nuranue. [Tuwegvie 0obasku. Ocnogbl nuwuesoti Xumuu.

XuMus B MOBCeHEBHOM KU3HU. Moromue U guctsmnme cpeacrsa. Cpeocmea 60pvbvl ¢
ObLIMOBLIMU ~ HACEKOMbIMU:  peneienmsl, uHcekmuyuosl. CpencTBa JIUYHOM TUIHEHbl U
kocMmeTuku. [IpaBunia 6e3onacHoi pabOThl ¢ €KUMHU, TOPIOYMMH M TOKCUYHBIMU BEILIECTBAMU,
cpeAcTBaMu ObITOBOW XMMUHU.

XuMHsl M ceJibCKOe X03s1iicTBO. MuHepaibHble U opraHudeckue ympoopenus. Cpencta
3aIUThl PACTEHUM.

Xumusg M JHepreruka. I[IpupoaHble HMCTOYHMKM YIIIEBOXOPOIAOB. IIpuponHbiili u
HOMYTHBIM He(TAHON ras3bl, UX cOocTaB U ucnoib3oBaHue. CocraB HepTH U ee mepepaboTKa.
Hedrenponykrsl. OkraHoBoe uwuciao OeH3uHa. OxpaHa OKpyXKaroledl cpeasl mpu
HedTenepepabOTKe M TPAHCHOPTHPOBKE HEPTENPOAYKTOB. AJbTEpPHATUBHBIE HWCTOUYHUKU
SHEPIHH.

Xumus B crpouteiabcTBe. llement. beron. Ilogbop onNTUMalbHBIX CTPOUTENBHBIX
MaTepUajoB B MPAKTUUECKON JEATENLHOCTH YeJIOBEKa.

XHMHUSA ¥ IK0JIOTHsA. XMMUUECKOE 3arps3HEHNE OKPYKAIOLIEH Cpellbl U €ro MOCIeICTBUS.
Oxpana rugpocdepsl, N04YBbl, aTMOCheps, GIOPHI U payHbl OT XUMUYECKOTO 3arpsi3HEHNUS.
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I1l. TEMATUYECKHWH IIJIAH YYEBHOTI'O ITPEIMETA
€ YKa3aHHeM KOJIM4YecTBA YacoB, OTBOJAMMbIX HA OCBOCHHE KAK10# TeMbl

Ne HaumeHnoBaHue pa3aesioB Koa-Bo Buabl 1eiTeIbHOCTH 00yYAKOIIUXCS 3aganusa aas
H TeM 4acoB (Ha ypoBHe y4eOHBIX JeHCTBHIl) 00y4aonuxcs
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM 30

1-2 | CoBpeMeHHas1 MO/ieJIb CTPOEHHUS aTOMA. 2 [TepeyncsiTh BaKHEHIIIME XapaKTEPUCTUKH XUMUYECKoro snemenTa. | § 1 [2]
DOnekTpoHHass  KoHpurypamus — aToma. OnpenensiTh MaKCUMAJIBHO BO3MOXXKHOE YHCIO JJICKTPOHOB Ha
Knaccudukanus XUMHYECKUX 3JIEMEHTOB HHEPreTHYECKOM YPOBHE.

(s-, p-, d-a;memeHTHI). 3anuceiBaTh rpadUuecKue dICKTpoHHbIE (opmynsl S-, p-, d-
AJIEMEHTOB.
XapakTepu30oBarTh TOPSZIOK 3aITOJTHCHUS ANEKTPOHAMH
HHEPreTHUECKUX YPOBHEW U MOypOBHEH B aTOMaXx.
O0bACHAMb 0OCHOBHOE U 8030YHCOEHHbBLE COCMOAHUS AMOMOS.

3-4 | Ilepuoguyeckasi CHCTeMa XHMHYECKHX 2 3HaTh OCHOBHOM 3aKOH XUMMH - IEPUOTUYECKHUI 3aKOH. § 3,4[2]
sjemeHToB I.U. MenaeseeBa. XapakTepru3oBaTh 3JIEMEHTHI MaJbIX MEPUOJOB MO UX MOJIOKECHHIO B
®uznueckuri  cmbica  [lepuoguueckoro IIC.
3akoHa JI.MI. Menneneesa. Ilpuuunbl u @opMyJIMPOBATh CBOM MUPOBO33PEHUYECKUE B3IIISIBI.
3aKOHOMEPHOCTH  HM3MEHEHHSI  CBOWCTB CpaBHUBATH AJIEMEHTHI MaJIBIX U OOJBIINX TEPUOIOB.
9JIEMEHTOB M MX COCTUHEHHM 110 TIEpHOIaM
U TPYIIaM.

CamocrosiTesibHasi padora Nel. 10 BBIOUpaTh MyTh JOCTIDKEHUS IeNM, I[JIaHUPOBaTh peEIICHUE
Hammucanme pedeparon «Ku3zep u MTOCTABIICHHBIX 3amad, ONITHMH3UPYS MaTepuaIbHbIC "
JESTENbHOCTD J.1.MenneneeBay, HeMaTepuaibHbIE 3aTPAThI;

«IlepuonnueckoMy 3akoHy Oynayiiee He

TPO3UT pa3pyLICHUEM. .. »,
«Mcnonp3oBanue PaauOAKTUBHBIX
M30TOMOB B TEXHUYECKUX  LEISIX»,

«M30tonel Bomopona», «Cunre3 114 —ro

JJIeMEHTa —  TPUYM]  POCCHMCKHUX
(U3UKOB-SJIEPUINKOB»,  «PeHTreHOBCKOe
U3Iy4eHHe M €ro HCIHOJb30BAHHE B
TEXHUKEY, «KonndecTBeHHbIE

OpraHU30BBIBATH 3PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX IS
JIOCTHKEHUS TIOCTABICHHOM LIEIIH.
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XapaKTepUCTUKU 3arpsi3HEeHUs
OKPYKaroILIEH CpeibDy.

5-6 | IIpakTHyeckas padora Nel 2 JlaBaTh XapakTEpUCTUKY DSJIEMEHTOB MAaJbIX IMEepuoAoB Mo wux | Oryer
«XapakTepuCTUKa  JJIEMEHTOB  MaJbIX nostoxkenuto B [lepuognyeckont cucreme .M. Menneneesa
NepUOAOB MO  HMX  IMOJIOKEHHIO B
Ilepuonnueckoi cucreme ..

Meunpeneesay

7-8 | CTpoeHue BelecTBa. 2 OOBsACHATH MEXaHU3M 00pa30BaHUs MOHHON M KOBaJeHTHOU cBsi3u u | §7, 8, 11 [2]
ONeKTpOHHAas  MPUPOAA  XUMHUYECKOM OCOOCHHOCTH (DU3MYECKUX CBOMCTB HMOHHBIX W KOBaJEHTHBIX
CBSA3H. Bunget  xummueckon CBS3U COEIMHECHUM.

(koBaJIeHTHasi, MOHHAs, MeETaJUIn4yecKas, OOBsICHIATH MEXaHU3M 00pa30BaHUs BOJOPOAHON M METaNIMYECKOM
BOJIOPO/IHA) u MEXaHHU3MBI ee CBSI3M U 3aBUCUMOCTb CBOMCTB BEILIECTBA OT BUAA XUMUYECKOMN CBS3H.
o0Opa3oBaHusl. OOBSICHIATH IPUYUHBI MHOTO0Opa3us BEIIECTB.
ObvsicHams  3a8UcuMOCmb  CEOUCME  gewecmea  om  munda
KPUCTALIUYECKOL peulemKu.
CamocrosiTesibHas paGora Ne2. 16 BbIOMpaTh MyTb JOCTWXKEHHUS LEJd, I[UJJaHUPOBaTh pEIICHUE
CocraBnenue mnpeseHtanuii: «llnazma — MOCTaBIIEHHBIX 3anad, ONTUMU3HUPYS MaTepuagbHbIe u
YETBEPTOE COCTOSIHUE BELIECTBAY, HeMaTepuaibHbIE 3aTPaThl;
«AMopdHBIE  BellecTBA B  MPUPOJE, OpraHu30BBIBaTh YP(PEKTUBHBIIN MOUCK PECYPCOB, HEOOXOAUMBIX IS
TeXHUKe, ObITy», «lIpuMeHeHne TBepaoro JIOCTHKEHUS TIOCTABICHHOM 1IeJIN;
U razoobpazHoro okcuaa yriepoaa (IV)», KPUTHYECKH OIIEHMBAaTb W  UHTEPIPETHPOBATH  XUMHUYECKYIO
«3amura 030HOBOTO JKpaHa oT MH(pOpPMaLIMIO, COAEPXKAILYIOCS B COOOILIEHUSX CPEICTB MacCOBOU
XUMHUYECKOTO  3arps3HeHus», «OxpaHa uH(popmMaiuu, pecypcax VHTepHeTa, HAYYHO-TIOMYISAPHBIX CTATHAX C
OKpyXarollel cpeapl OT XUMHYECKOIo TOYKM 3PEHHS EeCTECTBEHHOHAyYHOM KOPPEKTHOCTH B  IEJAX
3arpsi3HeHus», «MuHepanbl W TOpHBIE (dbopMHpOBaHUs COOCTBEHHOW MO3ULINU.
MOpOJbl  KaK  OCHOBAa  JIMTOCQEPHI»,
«PacTBOpBI BOKPYT Hacy.

9-10 | XumMu4yecKHe peaKkiuu. 2 [lepeuncisiTe MPU3HAKH, TIO KOTOPBIM KJIACCHPHUIUPYIOT Xumuueckue | § 12
["'oMOreHHbIe U reTepOreHHbIE PEaKI|H. PEaKINH. §13 [2]
CkopocTh peakunuu, €€ 3aBUCUMOCTH OT OOBSICHATH BIMSHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XUMUdeckon | Mcnomb3ys
Pa3INnYHbIX (akTOpOB: MPUPOIBI pEaKINH. WutepHer u
pearupyromux BelIeCTB, KOHIIEHTpAILMH [Tpon3BoauTh pacyeTsl TEMI0BOro 3G (deKTa peaxkium. JIOTIOJTHUTENb-
pearupyoomux BeUIeCTB, TEeMIIEPaTyphl, HBIC UICTOYHUKU
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IUIONIaId  PEAaKIMOHHOW  TOBEPXHOCTH,
HaJIN4Yus KaTajau3aTropa. Ponb
KaTajan3aTopoB B npupojie u

IMPOMBIIIJICHHOM ITPOU3BOACTBE.

nHpopMmanuu,
[IpUBEAUTE
IPUMEPHI
3aBUCUMOCTH
TEIUIOBOTO
addekra peax-
UM OT pa3yiny-
HBIX (PAKTOPOB

11-12 | IlpakTHYecKasn pa6ora Ne2 Habmonate caMoCTOSATENbHO MpOBOAUMBIE OMbITHL. Habmionmate u | Otuer

«HccnenoBanne  BAMSIHUS — Pa3lIUYHBIX OTHCHIBATH XUMUYECKUE PEAKIIUH.
(GakTOpoB Ha CKOpPOCTh XUMHYECKOU Jenate BBIBOABI IO pe3ylbTaTaM MPOBEACHHBIX XHMHUYECKUX
peaKum» OTIBITOB.
JleMoHCTpHpOBaTh 3HaHHME NpaBHJI Oe30macHoro oOpalleHus c
CIKUMH, TOPIOYMMH W TOKCHYHBIMH BEIECTBAMH, CPEICTBAMU
OBITOBOM XMMHH.
Co0bmroaath mpaBuIIa U MOJIB30BATHCS MPHEMaMu 0€301acHON paboThI
npu paboTe ¢ XUMHYECKMMHU BEIIECTBAMU U JIaOOpaTOpPHBIM
000py1I0BaHHEM

13-14 | O0paTuMocTh peaknmid. XHUMHYECKOE OrnpenensaTs NOHITHS «PAaBHOBECHUE» U «XUMUUYECKOE PAaBHOBECUE. § 15 [2]
paBHOBECME M €r0 CMEIICHHWE 0] OOBSACHATH YCIOBUS, BIMAIONME HA TOJOXKEHUE XHMHUYECKOTO
neicTBUEM pa3IMYHBIX dakTopoB paBHOBECHS.

(KOHIIEHTpaIHs peareHTOB U MPOIYKTOB VYcTaHaBIMBAaTh 3aBHCHMOCTH CMEIIEHHUS XUMHYECKOTO PaBHOBECHS

peakiuu, AaBlieHUE, TeMIleparypa) i OT pa3NUYHBIX (DAKTOPOB C IENbIO OMNpEAeTCHHUS ONTUMAIbHBIX

CO3/TaHUS ONITUMAJTBHBIX YCIIOBUH YCIIOBHIA IPOTEKAHUSI XUMUYECKUX MTPOIECCOB.

MPOTEKAaHUsI XMMHUYECKUX TPOIIECCOB. [Ipencka3piBaTh HaNpaBIEHUE CMEUICHHS XUMHUYECKOTO PaBHOBECHS
IIPY U3MEHEHUHU YCIIOBUI MPOBEACHUS 00paTUMON XUMHUECKOMN
peaxIuu.

15-16 | Hucnepcuvie cucmemvi. [lonamue o Xapakmepuzosams — ceolicmea  paziuunslx 61006  oucnepchuix | § 16, 19 [2]
koanouoax  (3oau, eeau).  Hcmurnnvle cucmenm. §20, 21 [2]
pacmeopvl. Peakumu B pacTBOpax Pemrate 3amaum  Ha TNPHUTOTOBJICHHE pacTBOpa OMpEICIICHHOMN
JjekTpoauToB. pH  pactBopa  Kak KOHI[EHTPAIUH.

T0Ka3aTesh KHCIOTHOCTH CPEIIBL. OnpenensTh  TOHATHS  «OJEKTPOJIUTBI»,  «HEIIEKTPOJHTEI,

I'maposus coseii. 3HaueHue ruaponIn3a B

«KAaTHOHBI», KAHHUOHBI», «CTCIICHb AUCCOIIUAIINN)).
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OMOJIOTHYECKUX OOMEHHBIX MTPOIIECCaX.

3anuchbiBaTh ~ yYpaBHEHUSA  JJEKTPOJIUTHUECKON  JMCCOLUAINH.
XapakTtepu3oBaTh YCIOBUS IMPOTEKAHUs peaklMii B pacTBOpax
AJIEKTPOJIMTOB 70 KOHIIA (PeaKIui HOHHOTO 0OMEHa).

OrnpenensaTb NOHITHS «BOJOPOAHBIN MOKA3ATENbY, «HHAUKATOPY.
[Ipencka3piBaTh peakiuio Cpebl BOAHBIX PACTBOPOB COJICH.
[TpuBOIUTH NpUMEPHI TUAPOIIN3A COJICH B OBCEHEBHOM KU3HHU YEJIOBEKA.

CamocTosiTeibHasi pabora Ne 3 8 c(OpPMUPOBAHHOCTh YMEHHUS JaBaTh KOJIMYECTBEHHbIE OLIEHKH H
Pemenune 3amad Ha  BBIPOKEHHE IPOBOJUTH PACUYEThI 10 XUMHUECKUM (POpMYJiaM U YpaBHEHHSIM;
KOHIICHTPAIIUH PaCTBOPOB
17-18 | IlpakTnyeckas padora Ne3 «VcnbiTanue 2 OnpenensiT KUCIOTHOCTD CPE/bl C IOMOIIBIO HHIUKATOPOB. Otuer
pacTBOpOB KHCJIOT, IeI0ve CocCTaBisTh ypaBHEHHS PEAKIIUN THIPOIIU3A.
uHauKaropamu. ['maponus coiein» HabmoaTe caMOCTOSTEIPHO MPOBOJUMBIC OIBITEL. Habmonmate u
OIKCHIBATH XUMUYECKUE PEAKITUH.
Jenatp BBIBOABI IO pe3yjibTaTaM MPOBEACHHBIX XHUMHYECKUX
OIIBITOB.
JleMoHCTpUpOBaTh 3HAHWE TMPaBWJI OE30MAaCHOTO OOpalIeHHUs C
CIKMMH, TOPIOYMMHU W TOKCHYHBIMH BEIICCTBAMH, CPEICTBAMHU
OBITOBOM XUMHH.
Co0mroaTh paBuIIa U MOJIB30BATHCS MPUEMaMu 0€30MacHO# paboThI
npu pabore ¢ XUMHYECKHMH BENIECTBAMH U JaOOpaTOPHBIM
000opynoBaHEM
19-20 | OxkucaAuTEIHLHO-BOCCTAHOBHTEIbHbBIE 2 XapakTepru30BaTh OKHCIUTEIIEHO - BOCCTAHOBUTEIbHBIC Peakuu kak | §29, 32.
peakuuu B MPHUPOJE, MPOU3BOJCTBEHHBIX IPOLIECCHI, IPU KOTOPBIX U3MEHSIOTCS CTETIEHU OKHCIIEHUS aTOMOB.
nporeccax " KHU3HENIEATEITLHOCTH CoCTaBnsATh ypaBHEHHS OKHCIUTENBHO - BOCCTAaHOBHTEIBHBIX
OpPTraHU3MOB. OKuCINTENBHO- peakumii ¢ MOMOLIBIO METO/Ia AIEKTPOHHOTr0 OaaHca.
BOCCTAaHOBUTEIILHBIE CBOWCTBA TPOCTBIX XapakTepu30BaTh ~ XMMHUYECKHE  CBOIMCTBA  METAJIOB  Kak
BEIIIECTB - METAJIOB TJIaBHBIX U MOOOYHBIX BOCCTaHOBUTENEH.
noarpynn (Mezb, JKeJae30) ¥ HEMETaJlIOB: [TpuBOANUTE IPUMEPHI OKUCIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIIN B
BOJIOPOJIa, KHUCJIOPOJA, TaJIOT€HOB, CEpBHI, IpUpoJie, TMPOU3BOJCTBEHHBIX IIpoIeccaX M IKU3IHEAEATEIbHOCTH
asora, ¢ocdopa, yriaepoaa, KpeMHHS. OpTaHW3MOB.
CamocrosiTesibHasi padoTa Ned 10 c(hOpMUPOBAHHOCTh YMEHHS JaBaTh KOJWYECTBEHHBIE OICHKA H
Penienue 3a1a4 Ha npuMecu MIPOBOANTH PACUEThI IO XUMUYECKUM (POpMyJIaM U YpaBHEHUSIM
21-22 | OKHCJIUMTETbHO-BOCCTAHOBUTEIbHbIE 2 CocTaBlIsAiTh ypaBHEHHs OKHCIHTEIbHO - BOCCTAHOBHTENBHBIX | §36 [2]
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cBOiicTBa NMPOCTHIX  BelIecTB - pEaKIHii ¢ TOMOIIBIO METO/Ia AIIEKTPOHHOTO OallaHca.
HEMeTAJUIOB:  BOJOpPOJAa,  KHUCIOpPOja, XapakTepu30BaTh XMMHUYECKHE CBOMCTBA HEMETAUIOB — Kak
raJloreHoB,  cepbl, a3ora, (docdopa, OKHCITUTEIICH
yriepoja, KpeMHHUS. [TpuBOANUTE PUMEPHI OKUCIUTEIEHO-BOCCTAHOBUTENIBHBIX PEAKLIU B
NpUPOJIe, TPOU3BOJCTBEHHBIX IMPOIECCaX W IKU3HEACATEIHEHOCTH
OpPTraHU3MOB.
23-24 | IIpakTHyeckas pa6ora N4 4 CocCTaBiATh  OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIE  peakuuu U | OTuer
25-26 | «CocraBiienue OKHCITUTEIBHO- ONpEIEATh OKUCITUTENb U BOCCTAHOBUTEIb
BOCCTAaHOBUTEIIbHBIX peakiuii "
oTpenienieHne OKHCITUTEIS u
BOCCTaHOBHUTEIISD»
27-28 | Koppo3usi MeTa/I0B: BUIBl KOPPO3WH, 2 XapakTepu30BaTh ~ KOPPO3UI0  METAUIOB  KaK  OKUCIUTENIbHO- | §22, 24, 25 [2]
CHOCOOBI 3alUTHl METANIOB OT KOPPO3HHU. BOCCTaHOBUTEIIbHBIN MIPOIIECC.
Dnekmponus pacmeopoé U  PpAacniasos. OO0G0CHOBBIBATH CIIOCOOBI 3AIIUTHI OT KOPPO3HH.
Ilpumenenue INEKMPONU3A 8 Obvscuams npoyeccol, npomeKauue npu 1eKmpoau3e pacnideos
APOMbBIULEHHOCHU. u pacmeopoa.
Cocmaensims cxembl 91eKMPOIU3A 8 PACMBOPAX IJIeKMPOTUNOB.
Packpwieamv npakmuueckoe 3nauenue 21eKmpoau3a.
29-30 | IIpakTuyeckas padora Ne5 2 [IpoBoauTh XUMHUYECKHIl JKCHEpUMEHT 1o  uaeHTudukamuu | Otuer
«Pemenne sKCIEpUMEHTANBHBIX 337ad Ha HEOPTraHNYECKUX COCTUHEHUH.
UACHTU(DUKAIIIO HEOPTaHUYECKUX Habmto1aTh 11 ONMUCHIBATH CAMOCTOSITENILHO IPOBOAUMBIE OTBITHI.
COCZIMHEHU JleMOHCTpHpOBAaTh 3HAaHHWE TMpaBWJI 0€30MaCHOTO OOpaIIeHus ¢
€IKUMH, TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMHU.
Cobuto1aTh IpaBuiia ¥ MOJIb30BaTHCS MprUeMaMu 0e30MacHOl paboThl
npu paboTe ¢ XUMHYECKMMH BEIIECTBAMH H J1a0OpaTOPHBIM
000pyT0BaHEM
Pa3nes 2. OcHOBBI OPraHMYeCKON XMMHH 88
31-32 | [losiB/ieHHe W pa3BUTHE OPraHUYECKO¥ 2 XapakTepr3oBaTh 0OCOOCHHOCTH COCTaBa M CTpoeHUs opraHumyeckux | §1 [1]
XUMHH Kak HAYKH. ITpenmer BEIIIECTB.
OpraHu4eckoil XuMun. MecTo u 3Ha4eHne KnaccugumpoBars X Ha OCHOBE TIPOUCXOXKICHUS U ITepepabOTKH.
OpraHM4ecKoil  XMMUM B  CHCTEME ApPryMeHTHpPOBATh HECOCTOSTENILHOCTh BUTATU3MA.
€CTECTBEHHBIX HayYK. OnpenensiTh OTIMIATEIEHBIE 0COOCHHOCTH YTIIEBOAOPOIOB.
33-34 | OcHoBHbBIE N0JIOKEH U TEOPUH 2 OOBSACHATH TPUYMHBI MHOT000pa3usi OpraHMYecKux BemectB u | §2[1]
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XHMHY€ECKOr0 CTPOCHHS OPraHMYeCKHX
coequHenuii A.M. Bytieposa.
XHMMHYECKOE CTPOEHUE KaK IOPAIOK
COCIMHEHUS aTOMOB B MOJIEKYJIE COTJIaCHO
MX BaJICHTHOCTH.

0COOEHHOCTH CTPOCHHSI aTOMa YIIIepoa.
Pa3znuyark NOHATUS «BAJECHTHOCTB» M «CTEIIEHD OKHCJICHUA,
OIIEPUPOBATH UMH.

35-36 | YriepoaHblii CcKejeT  OpraHu4eckoii OTpakaTb COCTaB W CTPOCHHME OpraHMYecKuX coeauHeHud c | §2[1]
MoJsIeKyJbl.  KpaTHocTh  XMMHYECKOH HOMOILBIO CTPYKTYPHBIX (POPMYJI U MOAETHPOBATH UX MOJICKYJIbI.

CBSI3U. 3aBUCHMOCTb CBOWMCTB BEILECTB OT
XMMHUYECKOTI'O CTPOEHUS] MOJIEKYIL.

37-38 | M3omepuss u m3oMmepsnl. [lonstue o Pa3znuyarh NOHATHS «U30MEP» U «TOMOJIOT». §6 [1]
¢GyHKkuMoOHanbHON  rpymnmne. IIpuHUMITEL Ha3piBaTh M3ydeHHBIE IOJIOKEHUSI TEOPUHM XUMHUYECKOTO CTPOEHUS
KJaccu(puKanuu OpraHUYeCcKUX A. M. bytneposa
COEZIMHEHUH. CucremaTnueckas
MEXTyHAPOIHAS HOMEHKJIaTypa u
HPUHIUIIBI o0pa3zoBaHUs Ha3BaHUI
OPraHNYEeCKUX COCTUHECHUM.

39-40 | Ankanbl. Cmpoenue MoONEeKyIbl Memanud. O0vscHAMb NPOCMPAHCMBEHHOE CIMPOEHUE MONEKYIl ANKAHOS. §7[1]
I'omonorunyecknii pax ankaHos. ['omosora. OTnHMyaTh TOMOJIOTH OT U30MEPOB.

Homenknarypa. M3omepus yriepoaHoro Has3piBaTh ajikaHbl 10 MEX/yHAPOAHON HOMEHKIIATYpE.
CKeJeTa. 3aKOHOMEPHOCTH  W3MEHEHHUS
(bU3NUECKHUX CBOMCTB.

41-42 | XuMH4YecKHe CcBOlicTBa aJKaHOB (Ha CocTaBlisiTh YpaBHCHHS XHMHUYECKHX peakimi, xapakrtepusyromux | §8 [1]
npuMepe MeTaHa M 93TaHa): peakLuu XMMUYECKHE CBOMCTBA METaHa U €ro TOMOJIOTOB.
3aMeIIeHus (raoreHMpoOBaHKE), Pemate pacderHpie 3amaud Ha BBIBOA (OPMYIBI OPTaHUYECKOTO
JETUAPUPOBAHUS KaK CIOCOOBI MOTY4EHUS BEIIIECTBA.

BOXHEUIINX COEIMHEHHW B OPraHUYECKOM Hmemwb nousamue o yukioanikamax.
cuHTe3e. ['opeHne MeTaHa Kak OAMH U3
OCHOBHBIX  HCTOYHMKOB  Tella B
HNPOMBIIIICHHOCTH U ObITy. Haxoxenue B
npupoJic W TPUMEHEHHE  aJKaHOB.
Ilonsmue o yuxnoankauax.
43-44 | Aaxenbl. Cmpoenue MONEKYIbl IMULEHA. ObvscHAmMb NPOCMPAHCMBEHHOE CMPOEHUE MOJEK) bl IMUTEHA. §10 [1]

I"'omonoruuecknit pAn AJIKCHOB.

N300pakaTh CTPYKTypHbIE (OpPMYJIbl aJKEHOB M MX HM30MEpOB,
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Homenknarypa. M3omepus yriaepoaHoro
CKeJleTa U TOJIOKEHHS KpPaTHOM CBSI3U B
MOJICKYJIE.

Ha3bIBaTh AJKEHBI 110 MEXIYHApOJHONM HOMEHKIATYPE, COCTAaBIATh
(bOpMYyITBI ATKEHOB TI0 UX HA3BAHUSIM.

45-46 | XMMHYeCKHe CBOMCTBa aJIKeHOB (Ha CocraBiisiTh YpaBHCHUS XMMHUYECKHX peakiui, xapaktepusyromux | §11 [1]

npuMepe ATHUJICHA): peaxkuuu XUMHUYECKHE CBOWCTBAa OTHJIEHA, XapaKTEepHU30BaTb  CIIOCOOBI
NPUCOCTUHECHNUS (rammoreHNpOBaHUE, MOJIy4eHHUs U 00JIaCTH MPUMEHEHUS ATUIICHA.
euopuposanue, rUapaTanus, 3anucvieamo VpasHeHus. peaxyuil 2UOPUPOBAHUSL,
2UOPO2ANIOZeHUPOBAHIE) — KaK  CHOCO0 2UOPO2AN02EHUPOBAHUS IMUTIEHA.
MOJTyYeHUs (byHKIIMOHATBHBIX
IPOM3BOJIHBIX  YIJIEBOJOPOIOB, TOPCHUSI.
[Tonmumepusanusi STUJIEHA KaK OCHOBHOE
HarpaBJIeHUE ero UCTIOJIb30BAHUSI.
[TonmuaTHiieH  Kak  KPYMHOTOHHAXKHBIN
OPOAYKT XHMHYECKOTO IPOU3BOJCTBA.
[TpumeHeHue YTuIeHa.

47-48 | Ankaguensl M kayuyku. [lonstue 00 HaspiBath o MeXayHApOIHONW HOMEHKJIATYPE TUEHBI. §13 [1]
aNKaJMeHax KaK YIJIEBOJOPOJax C JABYMS XapakTepus30BaTh CTPOSHUE, CBOMCTBA, CIIOCOOBI MOIYYCHUS U
NBOMHBIMU  cBs3siMu.  [lonmmmepusanus obnactu nmpumenenus 1,3- Oyraauena.
muBuHWIAa (OyraaueHa-1,3) kak cmoco0
MOJTyYEeHHUs] CHHTETHYECKOTO KaydyKa.

49-50 | HarypaJabHblii u CHHTETHYeCKHH XapakTepu3oBaTh CHOCOOBI MOTYYSHHS U 00JIACTH MPUMEHEHHS §13 [1]
Kay4YyKH. Bynkanuzarus KaydyKa. HATYpPaJIbHBIX U CHHTETHYECKHX KayIyKOB
Pesuna. [IpuMeHeHne KayyyKa U Pe3HHBI.

51-52 | ANKHHBIL. Cmpoenue MOJIeKY bl ObvscHAMb NPOCMPAHCMBEHHOE CMPOEHUE MOJEK) bl IMULEHA. §14 [1]
ayemuiena. I'omonoruueckuii pan N300pakaTh CTPYKTypHBIE (OPMYNBI aJKHHOB M HMX H30MEpOB,
ankuHOB.  Homenkmartypa.  M3zomepus Ha3bIBaTh AJIKUHBI TI0 MEXIyHApPOJHON HOMEHKJIAType, COCTaBIIAThH
YIJIEPOJHOTO  CKeJleTa M TOJO0XKEHUs (dbopMyITbI ATKUHOB IO UX HA3BaHUSM.

KPaTHOM CBS3H B MOJIEKYJIE.
53-54 | Xumunueckue CBOHCTBA AJKMHOB (Ha CocCTaBiATh ypaBHEHHs XHMHYECKHX PpEaKiii, xapakrepusyrommx | §14 [1]

npuMepe alleTUIICHA): peaxkuuu XUMHUYECKHE CBOWMCTBAa alleTUJIEHA, XapaKTepHu30BaTh CIOCOOBI
MPUCOECTUHEHUS (ramoreHupoBaHue, MOJTyYeHUs U 00JIaCTH IPUMEHEHUS alleTUIIeHa.

euopuposanue, rupaTanus, 3anucwvieamo VpasHeHus. peaxyuil 2UOPUPOBANUSL,
2UOPO2ANIO2EHUPOBAHIUE) KaKk  crnoco0 2UOPO2ANO2EHUPOBANUS AYEMULEHA.
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MOJIyYeHUsI  TOJUMEPOB M JIPYIHX
II0JIE3HBIX MTPOYKTOB. ['opeHue anerunena
KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOIO
MJIaMEHU IS CBapKU U PE3KU METAJUIOB.
[TpumeHeHue aneTuieHa.

55-56 | Apenbl. beH301 Kak MpeACTaBUTEINb 2 Obvsacuams  21eKmMpOHHOe U HpocmpaHcmeeHHoe  cmpoerue | §15
apOMaTUYECKUX YTJIEBOIOPO/IOB. MoaeKynvl beH3ona.

Cmpoenue monexynvt benzona. N300paxkaTh CTPYKTYpHYIO (hopMyiTy O€H30I1a IBYMS CIIOCOOaMHU.

CamocrosiTeibHas padora NeS 16 BbIOMpaTh IyTb JOCTWKEHHUS LE€NM, I[JJaHUPOBaThb pEIICHUE

[ToaroroBka cooOiieHuil ¢ npe3eHTanuei IIOCTaBJIEHHBIX  3ajad4, ONTUMU3UPYSI MaTepuajlbHble U

«XUMUS YTIECBOJOPOJHOTO CHIPbS U MOS HeMaTepHalbHbIEC 3aTPATHI,

Oyaymas npodeccuss», «CHHTETHUECKHE OpraHu30BbIBaTh 3((HEKTUBHBIN MMOMCK PECYPCOB, HEOOXOIUMBIX JIJIS

Kay4dyKH: UCTOPUS, MHOT000pa3ue, JIOCTUKEHUS TTOCTABJICHHOMN LENH;

HEPCIEKTUBBDY. KPUTUYECKH  OLEHMBaTb M  MHTEPIPETUPOBATb  XHUMHUYECKYIO
MH(pOpPMALIMIO, COAEPXKAILYIOCS B COOOLIEHUSX CPEICTB MacCOBOMU
uHpopmanuu, pecypcax MHTepHeTa, HayyHO-IOMYJISPHBIX CTAaThAX C
TOYKM 3PEHUS ECTECTBEHHOHAYYHOW KOPPEKTHOCTH B  MLEJAX
(dbopMHpOBaHUs COOCTBEHHOM NO3ULINU.

57-58 | Xumnueckue cBoOiicTBa OeH3oJia: 2 CocTaBisTh YpaBHEHHS PEAKIINNA, XapaKTEPU3YIOIINX XUMHUIECKUE §16 [1]
peakuMy 3aMelleHHs (TaloreHupoBaHME) cBoiicTBa OeH3071a. Hcnonb3ys
KaKk CIOCO0 TONy4eHHS XHMHYECKUX XapakTepHu30BaTh 00JIACTH TPUMEHEHHS OCH30I1a. JIOTL.JIUTEPATYPY
CpeZCTB 3aIIUThI pacTeHwui, U Ipyrue
npUcOeAUHEHNS  (THMAPUPOBAaHUE)  Kak HUCTOYHUKHU
JI0Ka3aTelbCTBO HeTpeIeNbHOro uHpopManuy,
xapaktepa OeH3ona. Peakmus ropeHus. COCTaBbTE
[Tpumenenue 6eH3o0ma. WIUTIOCTPUPOBAH-

HYIO CXEMY WJIH
TabnuIy
«IIpumenenune
apOMaTUYECKUX
YTIIE€BOJIOPOOBY
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59-60 | OnnoaToMHBIE CIIMPTHI. CocTaBnsTh CTPYKTypHblEe (OpMYNBI CIOUPTOB M HX H30Mepos, | §19
Knaccuduxanus, HOMEHKJIATYpa, Ha3bIBATh CIUPTHI 10 MEXKAYHAPOTHONW HOMEHKIATYPE.
U30MepHusl CIHMPTOB. MeTaHOI U 3TaHOI
Kak NPeJCTaBUTENN IpeJeNbHBIX
0JIHOATOMHBIX CIIUPTOB.
61-62 | XumMuuyeckue CBOICTBAa OJHOATOMHBIX CocTaBisiTh ypaBHEHMsI peakLMi, XapaKTepu3yloIllux cBoiictea | §19
CHUPTOB (Ha TIpUMEpe MeTaHola U CIMPTOB U UX IPUMEHEHUE.
ATAaHOJIA): B3aUMOJICHCTBHE C HATPUEM KaK
croco0 YCTaHOBJICHUS HaJIN4us
THJIPOKCOTPYIIIIHI, peaxius C
rajloreHOBOI0POJIaMH Kak croco0
MIOJTyYEHHUSI PACTBOPHUTEIICH, AETHIPATAIIS
KaK croco0 MOJIy4eHus 3TUIICHA.
63-64 | [IpuMeHeHne OITHOATOMHBIX CITUPTOB. XapakTepu30BaTh PU3UOIOTHYECKOE ICHCTBIE METaHa U STAaHOJIA. §20.
Peakiusi ropeHusi: CnupThl Kak TOIUIMBO. [Tpon3BoUTH pacyeThl MO XUMHUYECKUM YpPaBHEHUSM IIpH YCIOBUH, | Mcronb3ys
[lpumeHeHnne MeTaHolla ®  STaHOIA. YTO OJIHO M3 PEarupyromInuX BEUIECTB JaHO B N30BITKE. JIOTIOJTHUTETIHHYIO
dusmnonoruyeckoe AEUCTBUE METaHOIA U JUTEparypy u
ATAaHOJIa Ha OPTaHU3M YEJIOBEKa. WuTepHer
HaluTe
uH(pOPMAIIHIO,
MOJITBEPXK1At0-
1Yo SMOPHUOTOK-
CHUYECKOE U
TEpaTOTeHHOE
IencTBUE
STHIIOBOTO
CIIHpTA.
65-66 | MHoOroaToMHbIe CHUPTHI. KnaccuguumpoBars coupTH IO UX aTOMHOCTH. §21 [1]

OTUIICHTINKOIIb n TIMIOCPHUH KaK
npeacCTaBUTCIIN IpeaACIIbHBIX
MHOT'0OaTOMHBIX CITUPTOB. KauecTBeHHas
p€aKknusgd Ha MHOT'OATOMHBIC CIIUPTBI U €€
IMPUMCHCHUC JJIS pacCrno3HaBaHH s

XapakTepu3oBaTb  CTPOCHHE, CBOWCTBA, CIOCOOBI TONYYEHUS H
00J1acTH TPUMEHEHHUSI MHOTOATOMHBIX CITUPTOB.
WnentudunupoBaTh ~ MHOTOATOMHBIE  CIHUPTBL €
KauyeCTBEHHOMN peakinu.

IIOMOIIBIO
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rimnepruHa B COCTaBE€E KOCMETHUUYCCKHX

cpeactB. IIpakTuueckoe  NpUMEHEHUE
STUJICHIJIUKOJIS U TJIMIIEpUHA.
67-68 | IlpakTuyeckass padora Ne6 «CBolicTBa ITpoBOAUTH XMMUYECKHM IKCIIEPUMEHT. Otuer
OJIHOATOMHBIX ¥ MHOT'OATOMHBIX CITUPTOB)» Habmto1aTh 11 ONMUCHIBATH CAMOCTOSITENIBHO MPOBOIUMBIE OIIBITHI.
XapakTepu30BaTh CBOMCTBA OJHOATOMHBIX W  MHOTOATOMHBIX
CIIUPTOB.
JleMOHCTpHpOBaTh 3HAaHHWE TMpPaBWJI OE30MAaCHOrO OOpalieHus: ¢
€IKUMH, TOPIOYUMU M TOKCUYHBIMU BEIIECTBAMU
69-70 | @enos. CrpoeHue MoJeKylIbl (eHomna. XapakTepu30BaTh 0COOCHHOCTH CTpOCHUS (DeHoIa. §22 [1]
Bzaumnoe enusnue amomos & monexyie ObvscHAMb  3a8UCUMOCIb  CBOUCME (DEeHONa Om CMPOeHUs: e20
genona. Xumuueckue ceoticmea: MOJIEKYIbl, 83AUMHOE GAUAHUE aMOMO8 6 MOIeKYIe HA npumepe
s3aumooeticmsue c Hampuem, ¢genona.
2UOPOKCUOOM Hampus, bpomom. XapakTepu30BaTh 00JaCTH MPUMEHEHHSI PeHOIIA.
[Tpumenenue denona. [IpoBoauTh pacueTsl MaccoBOMl WM OOBEMHOW JOJMM BBIXOZAA
IPOAYKTA PEAKIIMH OT TEOPETUIECKH BO3MOXKHOTO.
71-72 | Aabaeruanl. CocraBnath (GOpMyJIbl HM30MEPOB M TOMOJIOTOB  ajbICTUaoB, | §23, 24 [1]
Mertananp (dopmanpAeriua) W ITaHAIb Ha3bIBATh MX 10 MEXIYHAPOIHOW HOMEHKJIATYype.
(ameranpaerua) — Kak  OpEICTaBUTENN XapakTepu3oBaTb 0COOEHHOCTH CBOMCTB (popmalpaeruaa u
npeleNbHBIX aibaeruaoB. KaduecTBeHHBIE areTanbIeruaa U 00IaCTH UX IPHMEHEHHS.
peakiuu Ha KapOOHUIBHYIO  TPYIIy
(peaxmmst «cepedpsTHOTO 3epKajay,
B3anMoeiicTeue ¢ ruapokcuaom meau (II)
U WX TpPUMEHEHHE Ui OOHApyKEHUs
MpeIeTbHBIX aJIbJIETUJI0B B
MIPOMBIIIIIICHHBIX CTOYHBIX BOJIaX.
TokcuyHoCcTh anbleruyoB. llpumeHenue
dbopmanbaernia 1 aneTanbaernia.
73-74 | KapOoHoBbIe KHCJIOTBI. YkcycHas CocTaBiaTh ypaBHEHHS pEakiMil, XapakTepusyromux cBoiicta | §25[1]
KHACJIOTa KaK MPEICTaBUTENb MPEIebHBIX KapOOHOBBIX KUCIIOT (Ha IpUMeEpPEe YKCYCHOM KHCIIOTBI).
OJTHOOCHOBHBIX ~ KapOOHOBBIX  KHCJIOT. XapakTepu30oBaTh 00JaCTH MPUMEHEHUSI YKCYCHOM KUCIIOTBI.
XuMHUYecKue CBOMCTBa (HA TMpUMeEpe
YKCYCHOW  KHUCIIOTBI): peakiMu ¢
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MeTaJlJlaMH,  OCHOBHBIMH  OKCHJaMH,
OCHOBAHMSMU u COJISIMU KaK

MOJITBEPK/ICHUE CXOJCTBa c

HEOPraHMYECKUMH KHCIIOTaMH.

75-76 | Boiciue KapOOHOBbIE KHCJIOTBI. HmeTh npecTaBlieHne O BBHICIIUX KapOOHOBBIX KHCIOTAX. §26 [1]
Peaknust srepudukanmm  kak  crnoco0 OnpenensTh MaccoBble HJIM OOBEMHBIC JOIHM BBIXOJA MHPOAYKTA
MOJTyYeHUs CJIOXKHBIX 3¢upoB. peaKkIuu OT TEOPETHUECKHU BO3ZMOYKHOTO.

IIpumeHeHune YKCYCHOM KHUCJIOTBL.
[IpencraBienne O BBICHIMX KapOOHOBBIX
KHCJIOTaXx.

77-78 | IlpakTHyeckasn pabora Ne7 [IpoBOIUTH XUMHUYECKHI SKCTIEPUMEHT. Otuer

79-80 | «MccnenoBanne XHMHYECKUX  CBOWCTB Habimro1aTh ¥ OMTUCHIBATE CAMOCTOSITEIIBHO TIPOBOIUMEIE OTIBITHI.

KapOOHOBBIX KUCIOT» XapakTepu3oBaTb CBOMCTBA OJHOATOMHBIX M MHOTOATOMHBIX
CIHPTOB.
JleMoHCTpHpOBaTh 3HaHHME TpaBHJI Oe30macHOro oOpalleHus c
SIKUMU, TOPIOYUMU M TOKCUYHBIMU BEIIECTBAMU

81-82 | Caoxubie 3¢pupbl. Crnoxxubie 3Upbl Kak CocTaBisTh ypaBHEHUS PeaKIUil STeprUPpUKAIIUH. §29[1]
MPOJYKTHl B3aUMOJICHCTBUS KapOOHOBBIX XapakTepHu30BaTh 00JIACTH MPUMEHEHHS CI0KHBIX 3(PHUPOB.

KUCIOT co coupramu. [Ipumenenue
CIOXKHBIX  3(pHPOB B  MNHIIEBOH W
nap@roMepHON TPOMBIIIUIEHHOCTH.

83-84 | Kupsbl. Kupsl kak cioxHble 3(UPHI XapakTepr30BaTh CBOWCTB XHPOB a Takke kiaccupukaimu xupos | §30 [1]
[NIMIEPUHAa W BBICHIMX  KapOOHOBBIX M0 WX COCTaBY M MPOUMCXOKIECHUIO U MPOU3BOJICTBO TBEPABIX KUPOB
KHCIIOT. PacTuTeNbHBIE ¥ JKHBOTHBIC Ha OCHOBE PaCTHTENBHBIX Mace.

JKUPBI, WX cocTaB. Pacmo3HaBaHue
PACTHTENBHBIX JKUPOB HAa OCHOBAaHWUU HX
HEenpeaeNnbHOro xapaktepa. I[Ipumenenue
KUPOB. [MIPOTU3 WM OMBUICHHE >KHUPOB
KaK CIOCO0 MPOMBIIIIEHHOTO MOJIY4YEeHUS
COJIe  BBICIIUX KapOOHOBBIX  KHCIIOT.
MpbId Kak colM BBICIIUX KapOOHOBBIX
KHMCJIOT. Moromue cBOKWCTBa MbLa.

85-86 | YraeBoawl. Knaccudukamus yrieBooB. XapakTepu30BaTh COCTAB YTIIEBOAOB U X KIACCU(PUKAIIHUIO. §31, 32 [1]
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HaxoxneHue yrieBoioB B MPUPOJE.
['moko3a kak anpaerugocnupt. bpoxxenue
rmoko3el. Caxaposa. [ uoponus caxaposuvl.

OnuceIBaTh CBOMCTBA IIIOKO3bI KaK BEIIECTBA C IBOMCTBEHHON
GbyHKIMEH (a1bIeTHA0CTUPTA).

OOBACHATH OMOJIOTHYECKYIO POJIb TIIFOKO3HI.

Cocmasnams ypasrneHue peakyuu 2uopoiu3a caxaposol.

87-88 | Kpaxmau U LeJII0J103a Kak CocTaBiATh ypaBHEHUs PEAKLIM, XapaKTEPU3YIOIIUX XUMUYECKUE §33, 34 [1]
OMOJIOrMYeCKHe MOJIMMEPbl. XUMHUYECKUE CBOICTBa KpaxmaJla ¥ LeJUIF0JI03bI. ITonroroBeTe
CBOIiCTBa  Kpaxmajga ¥  LEJUIIOJIO3BI VYcTaHaBiIMBaTh MEXIPEIMETHBIE CBSI3M XUMHH U OHOJOTMU HA | DJIEKTPOHHYIO
(ruaponn3, KauecTBEHHAas peakuus ¢ OCHOBE PACKPBITUsI OMOJIOTUYECKOI POJIH YTIEBOIOB. [IpE3EHTALNI0
HoloM Ha KpaxMmai U ee MpUMEHEHUue AJis «Ponb riaukorena
OOHapyXeHMsI KpaxMmMaja B MpOIyKTax B OpraHu3Me
nutanus). [Ipumenenue u Ouosnorunyeckas YeJ0BEKa»
poib YTJIEBOJIOB. [TonsaTtue 00
HCKYCCTBEHHBIX BOJIOKHAX Ha MpUMEpE
AIlETaTHOT'O BOJIOKHA.

89-90 | IlpakTuyeckasi padora Ne8 «Pemienue HabmtoaTh, OMUCHIBaTh U MPOBOAUTH XUMUUECKUN IKCIIEPUMEHT. Ortuer

91-92 | skcnepUMEeHTaIbHbBIX 3aj1a4 Ha Cobmronate mpaBuiia TEXHUKHA 0€30MacHOCTH NP paboTe B KaOUHETe
UACHTU(DUKAIIIO OpPraHUYECKUX XUMHH.

COETUHEHUII. VYcraHaBnuBaTh ~— I€HETHMYECKYIO  CBS3b  MEXAYy  Kjaccamu
['eHeTnyeckass CBs3b MEXIY KiaccaMu OpPraHUYECKUX COCTUHEHHI.

OPraHUYECKUX COCIMHEHHUIA. Turnbl

XUMUYECKUX pPEaKIUid B OPraHMYECKOU

XUMUU.

93-94 | AMMHOKHCJIOTHI. Cocras u XapakTepr30BaTh COCTAB aMHHOKHCIIOT, Ha3bIBaTh aMHUHOKHUCIOTHI | §37 [1]
HOMEHKJIaTypa.  AMHHOKHCIOTBI  Kak 0 MEXKYHApOJIHOW HOMEHKJIATYpE.
amM(oTepHble OpPraHUYECKUE COEIUHEHUS. OnuceIBaTh CBOMCTBA aMUHOKHUCIIOT Kak aM(OTEPHBIX COENHEHHH.

[Tentuanas CBSI3b. buonoruueckoe XapakTepu30BaTh OMOJIOrMYECKOE 3HAUEHHE M 00JIaCTH MPUMEHEHUS
3HaYeHHe  o-aMUHOKHCIOT.  OOnactu AMUHOKHCIIOT.
IPUMEHEHUS aMUHOKHCIIOT.

95-96 | beakn. benku KaK IIPUPOIHBIC OnwuceIBaTh CTPYKTYpPHI M CBOMCTBA OEIKOB Kak OMOMOINMEPOB. §38 [1]

ouononumepsl. CoctaB U CTpOEHHUE [IpoBOANTD LIBETHBIE pEaKIUU Ha OENKH.

OenkoB. XWMHUYECKHE CBOWMCTBAa OEIKOB:
ruaponus, neHatypauus. OOHapyxeHHe
OCKOB MPU TOMOIIM  Ka4eCTBEHHBIX
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(LIBETHBIX) PEAKITUH.

97-98 | buosornueckue  (QPyHkuHUM  0€JKOB. OOBSICHITH OMOJIOTHYECKYIO POJTb OEIKOB. §38 [1]
[TpeBparennst 0€1KOB NUILK B OPraHU3Me.
99- | IlpakTHyeckas padora Ne9 HabmtoaTe, onucelBaTh U IPOBOAUTH XUMUUECKUN SKCIIEPUMEHT. Oruer.
100 | «MccnenoBaHue CBOMCTB OEIKOBY Co0uroaTh MpaBuiia TEXHUKHA 0€30MMacCHOCTH MpHU paboTe B KaOuHeTe
XUMHH.
XapakTepu30BaTh XUMHUYECKHE CBOIICTBA OEIKOB.
101- Hayunble MeTOABI T1O3HAHUS B [Tonb3oBaTbesi  wHpOpManMed W3  JAPYrMX  HCTOYHUKOB st | §43 [2]
102 | xumumn. HUctounuku XUMHYECKOH MOATOTOBKU KPATKUX COOOIIIEHUN.
unpopmanuu. Ilowck wuHbOpManmuu 1O ['0TOBUTH NpPE3EHTALMH 110 TEME.
HA3BaHUAM, uaeHTudukaTopam, OnuceIBaTh CIIOCOOBI MOMYYEHUS U IPUMEHEHUE U3YyUCHHBIX
CTPYKTYpPHBIM bopmynam. BEIIECTB.
MonenrpoBaHie XUMHUYECKUX TMPOIECCOB XapakTepu30BaTh 001UE MIPUHITUIBI U XUMUYECKOTO MPOU3BOJICTBA.
U ABJICHUU, XUMUYECKULl aHAIU3 U CUHmMe3 Xapaxmepuzoeamsv Xumuyeckuii aMaiu3 u CuHme3 Kax Memoobl
KaK METO/bl HAYYHOT'O TTO3HAHMUSI. HAY4HO20 NO3HAHUSL.
HabmroiaTe 1eMOHCTpUpPYEMYIO MOJIENb U OMUCHIBATH €€.
XapakTepru30BaTh OMOJOTUYECKYIO POJIb PA3IMYHBIX MUTATEIbHBIX
BEIIECTB.
[IpuBoaUTH, TpUMEPHI MPOAYKTOB, OOTaThIX TEMH WM WHBIMU
NPUPOIHBIMH BEIIECTBAMH.
Xapaxmepuzoeams paznuunvle uUHpeOUeHmyl, 6xo0aujue 8 COCmae
BAJNCHEIUUUX NPOOYKMO8 NUMAHUS, UCNOIb3YS UHDOpMAYUuio o
cocmase npooyKma, pazmeweHHyI0 Ha SMmuKemxe.
103- | Xumusi u  310poBbe.  JlekapcTBa, OcBauBaTh HOPMBI DKOJOTHYECKOTO M Oe3omacHoro obpamienus c | §46 ¢.212 [2]
104 | pepmeHTHI, BUTaMMHBI, TOPMOHBI, JIEKapCTBEHHBIMU TperapaTaMu.
MUHEPAIbHBIE BO/JIBI. [IpoGnemsl, [TponaraninpoBath 310pOBBIM 00pa3 KU3HU.
CBSI3aHHbIE c IPUMEHEHUEM JleMOHCTpHpOBaTh  MOHUMAHUE  POIM  BAXKHEUIIUX TPy

JICKapCTBCHHBIX  IpenapaTtoB. BpemHbie
OPUBBIYKA U (aKTOPBI, pa3pylIaroIIne
3JI0pOBBE (kypenue, ynotpeOieHue
aNKOTOJIsl, HapKoMmaHHs). ParmonambHOE
nutanue. [luwesvie o0obasku. OcHosbl

JICKApCTBCHHEBIX CPCACTB.
PaCCY)K,Z[aTB 0 BpEAC AaJKOToJid, KYpCHHA, O HCAOIMMYCTHUMOCTHU
HAapKOTUYCCKUX CPEACTB.
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nUesol XUMuu.

105- XumMusi B TOBCEIHEBHON IKH3HH. Cobumo1aTh ipaBmiia 6€30MmacHoi paboThI CO CPeICTBAMU OBITOBOMA §46 ¢.210. [2]
106 | Moromme W 4YHCTAIIME  CPEJACTBA. XUMUHU.
Cpeocmea  60pbObl ¢ ObIMOBGLIMU Hcnonp30BaTh NOJy4YEHHBIE 3HAHUS [IPU IPUMEHEHUH Pa3IMUHbIX
HACEeKOMbIMU. penenieHmul, BEIIECTB B OBITY.
uncexmuyuowvl. CpeacTBa JMYHONU TUTUCHBI JleMOHCTpHpOBaTh 3HAaHME TMpPaBWJI OE30MACHOrO OOpaIIeHus ¢
u kocmetuku. IlpaBunma  OezomacHoM €IKUMH, TOPIOYMMHM U TOKCHYHBIMU BEIIECTBAMH, CpEICTBAMU
paboTBl C  €OKUMH, TOPIOYUMHU U OBITOBON XMMMH.
TOKCUYHBIMU ~ BEILIECTBAMHU, CPEACTBAMHU Lemoncmpuposame 3Hanue npasunl  0e30nACHO20 00paujenuss co
OBITOBOM XMMUH. cpeocmeamu  OOpbObl € OLIMOBLIMU HACEKOMBIMU. pPeNneileHmbl,
UHCEKMUYUODL.
107- XuMHA M CelbCKOE XO3fHCTBO. Pa3nuyate oOpraHMYecKkMe W OCHOBHBbIE MHUHEpalibHble (a30THbIC, | §46 ¢.210. [2]
108 | MunepasibHbIE u OpraHUYecKHe KanuitHbie, pochopHbIe) yIoOpeHusl.
ynoopenus. CpencTBa 3alUThl PACTEHUH. OnucelBaTh XMMUYECKUE DPEAKIMH, JIeXKAIUEe B OCHOBE IOJIyYEHUs
M3Y4aeMbIX BEIECTB.
OnuceIBaTh CpesICTBA 3aLIUTHl PACTEHUM.
109- Xumus u 3Hepreruka. [Ipupoansie [TpuBoaUTE TpUMEPHl MPAKTUYECKOTO HUCHOIL30BAaHUS MPOAYKTOB | §17
110 | uctoyHuku yrieBogopooB. [IpupoaHslii u nepepadoTKU HEPTH U IPUPOTHOTO Ta3a.
MOMYTHBIA HEPTAHOW Ta3pl, UX COCTaB U [ToHMAaTh XMMUYECKHE CIIOCOOBI TTONyUEHUSI IHEPTHH.
ucnons3oBaHue. CocrtaB HepTH U ee
nepepadoTKa.
111- Hedrenpoaykrsl. OxkranoBoe [IpencTaBisTh MyTH pelIeHHs II100aIbHbBIX podsieM, cTodmux nepen | §18
112 | yncno Oen3mHa. OxpaHa OKpYXKaroOIIEH 4eJI0BEYECTBOM: IKOJOTUYECKUX, YHEPIETUUECKUX, CHIPbEBbIX, U
cpeapl  npu  HedTenepepaboTke U POJIb XUMHUH B PELLIEHUH 3TUX MPOOIIEM.
TPaHCIIOPTUPOBKE HEPTENPOYKTOB.
AJNBTepHATUBHBIC ICTOYHUKHU SHEPTHUH.
113- Xumus B crpoutebcrBe. LlemeHT. XapakTepu30BaTh CBOMCTBA TUIICa, U3BECTH, IEMEHTA 1 OETOHA U §46 ¢.210 [2]
114 | beron. [TonGop ONTUMAaJIbHBIX 00JacTh UX MPUMEHEHHUS.
CTPOUTENBHBIX MaTepHaJioB B OnucelBaTh XMMHUYECKHE PEAKINH, JIEKAIUE B OCHOBE IOTYYECHHUS

HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA.

HN3Yy4aCMbIX BCHICCTB.
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Hcronp30BaTh MONTydeHHBIE 3HAHUS TPH MPUMEHEHHH PA3IHYHBIX
BEIIECTB B OBITY.

115- | IIpakTHyeckasn pabora Nel0 2 XapakTepus3oBaTh CBOMCTBa u obnactu npumeHenus | OTaer
116 | «O3HakoMJeHHE C KOJUIEKLHEH 00pasioB HEPTETPOIYKTOB.
HepTH U TPOAYKTOB €€ MepepadOTKH. XapakTepu3oBaTh CBOIICTBa MW 00JacTH NPUMEHEHUS KaydyyKoB U
O3HaKOMJIEHHE C KOJUIEKIIMEW KaydyKOB U PE3UHBI.
oOpa3amu u3Jenui u3 pesuHb CucreMaTu3UpoBaTh MaTepuas B TAOIHILY.
117- Xumus M IKoJorus. XuMHUYECKOE 2 OnpenensTb NOHATUE «3€TICHAsT XUMHUSD. §47 [2]
118 | 3arpsi3HEeHHE OKpyXKaroled cpeabl U €ro XapakTepu30BaTh OOITHNE TPUHITUIIBI «3€JICHOI) XUMHUH.
nociencteus.  Oxpana  ruapocdepsl, Paccyxxnatb 0 pucKe 3arpsA3HEHUs OKpYXarolled cpeabl mpu
nouBbl, aTMochepsl, (Guopbl U QayHbl OT MCIOJIb30BaHUU MHOTUX TPAJULUOHHBIX TEXHOIOTH.
XUMHUYECKOI'0 3arpsi3HEHUS.
119- | InddepeHuupoBaHHbIii 3a4ueT 2 IIpuMeHATH NOTy4YEHHBIE 3HAHUS U YMEHUS.
120
Bcero 120 4.
CamocrositesibHas padora | 60 4.
Hroro | 180 u.
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IV. YCJIOBUSA PEAVIM3AIINU ITPOI'PAMMBI YYEBHOI'O ITIPE/IMETA

4.1. Y4eOHO-MeTOAHYECKOE M MAaTepPHAIbHO-TEXHHYECKOe olOecredyeHHe TMPOrpaMMbl
y4eOHOro nmpeamera

OcBoeHue mporpaMMbl yueOHOro mnpeamera «XUMHs» MpeanojaraeT Hainyue kabuHera
XUMHHA ¢ Jabopatopueil W 7a0OpaHTCKOM KOMHATOM, KOTOPOM HMEETCS BO3MOXKHOCTh
obOecrieunTh CcBOOOAHBIN JocTyn B VHTepHET BO BpeMsi y4eOHOro 3aHSATHS W B IEPHOJ
BHEY4YEOHOW AEATEIbHOCTH 00yJarOIIUXCS.

[Tomemenue  kabuHeTa  JOJDKHO  YAOBJIETBOPATH  TpeboBaHusaM  CaHUTapHO-
anuAeMuonornyeckux npasuil U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIEHO
TUIIOBBIM  00OpYZOBaHMEM, YyKa3aHHBIM B HACTOSIIMX TpeOOBaHMSX, B TOM 4YHCIIE
CHEeLMATU3UPOBAHHON y4ueOHOM MeOenbl0 M CpeACcTBaMU OOYYEHHUs, JOCTATOYHBIMHU JUIS
BBITMIOJTHEHUS TPEOOBAaHUH K YPOBHIO MOJATOTOBKU O0YUYaOIUXCSL.

B kabunere mOMDKHO OBITH MYIBTHMEIUHHOE O0OpPYHAOBaHUE, MOCPEICTBOM KOTOPOTO
Y4aCTHUKHU 00pa30BaTEIbHOIO IMpoliecca MOTYT MPOCMATPUBATh BU3YalbHYIO MH(GOPMAIUIO 110
XUMHH, CO3/]aBaTh NPE3CHTAINH, BUICOMATEPUAIIBI H T.II.

B cocraB yueOHO-METOIUYECKOT0 M MaTepHAIbHO-TEXHUYECKOTO OCHAIEHHUS KabuHeTra
XUMHHU BXOJISIT:

* MHOTO(YHKIIMOHAIbHBIN KOMILIEKC MPEToaaBaTes;

* HaTypaJbHbIe 00BEKTHI, MOJCIH, TPUOOPHI M HAOOPHI TS IIOCTAHOBKHU JIEMOHCTPAITMOHHOTO U
YUEHUYECKOTO SKCIIEPUMEHTA;

* TI€YaTHBIC U SKPAaHHO-3BYKOBBIE CPEJICTBA OOYICHUS;

* CpeICcTBa HOBBIX MH()OPMALIMOHHBIX TEXHOJIOTHUH;

* PpEaKTHBBI;

* TIEpEeYHU OCHOBHOM U JOMOJHUTENIBLHON Y4eOHOU TUTEpaTyphl;

* BCIIOMOTaTeIbHOE 000PYAOBAHHUE U HHCTPYKIIHUH;

*  OuOMMOTEeYHBINH (POHI.

B Oubnmoreunsiii GpoHa BXOIAT yd4eOHUKH U ydeOHO-MeToanueckue KomiuiekTsl (YMK),

PEKOMEHJIOBaHHbIE  WJIM  JONYIIEHHbIE [  HCIONb30BaHUS B  MPO(ecCHOHATBHBIX
00pa30BaTEeNbHBIX OPraHMU3ALMUAK, PEATH3YIOIMIMX 00pa30BaTENbHYIO IPOrPaMMy CpEIHEro
obmiero obOpaszoBanus B mpenenax ocBoeHus OIIOIT CIIO wa ©6a3e OCHOBHOTO OOIIETO
o0OpazoBaHwUsl.
bubnuoreunsiii GoHI MOXKET ObITH AONOJHEH XMMHYECKOH SHIMKIONEIUEH, ClpaBOYHUKAMH,
KHUTAMH JIJIS1 YTEHUS TI0 XUMHUH.
B nporiecce ocBoeHus: mporpaMMbl y4eOHOM TUCHMITIMHBI « XUMHUS» CTYIEHTBI JO0JKHBI UMETh
BO3MOXXHOCTh JIOCTyMa K JJIGKTPOHHBIM YYE€OHBIM MaTepualiaM I10 XHMHH, HUMEIOIUMCS B
CcBOOOJHOM jocTyne B ceTh VIHTepHET (9/IeKTPOHHBIM KHHUTaM, IpakTHKyMaMm, TecTaM,
Marepuanam EI'D u np.).

4.2. UudopmanuonHoe odecreyeHue 00ydeHust
ITepedyenn pexoMenayeMbIX y4eOHbIX u31anuil, UHTepHeT-pecypcoB

nsa cmyoenmos

Pymsutuc I'.E. Xumus 10 xmacc : yuel. mist oOmieoOpa3oBaT. opraHu3anuii . 0a30BBIN
ypoBenb / I'.E.Pyn3utuc, ®.I'.denpaman. — 7-e uza. — M.: [Ipocserienue, 2020. — 224c. [1]

Pymsutuc I'.E. Xumus 11 kmacc : yue6. mis obmieoOpa3oBar. opraHu3anuii : 0a30BbIH
ypoBenb / I'.E.Pynsutuc, ®.I'.®enpaman. — 8-e¢ uzn. — M.: [Ipocsemienue, 2020. — 223c. [2]

labpuensa O. C., OctpoymoB M. I'. Xumus s mpodeccuii u crenuaabHOCTEH
TEXHUYECKOr0 MpoQuiIs: y4eOHUK AN CTyHA. YupexiaeHuil cpen. mnpod. obpazoBanus. — M.,
2016.
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['abpuensa O. C., OctpoymoB U. I'., Octpoymosa E. E. u ap. Xumus mis npodeccuii u
CHEIUAIbHOCTEH €CTeCTBEHHO-HAyYHOro MpoQuid: y4eOHUK A CTYZ. YYpPEeXIECHUH Cpe.
npod. obpazoBanus. — M., 2016.

INabpuensa O. C., OctpoymoB U. I'., CnagkoB C. A., Jlopodeea H. M. Ilpaktuxym:
y4ae0. mocobue Il CTY. YIpexAeHu cpel. mpod. oopasoBanus. — M., 2015.

INabpuensu O. C., OctpoymoB U. I'., CnagkoB C. A. Xumus: mocobue Jyisi MOATOTOBKH K
EI'D: y4eb. mocobue aiist CTyI. yupekaeHui cpen. npod. oopazosanus. — M., 2014,

CnankoB C. A., OctpoymoB U. T'., I'abpuensu O. C., JlykpsaoBa H. H. Xumus ansa
npodeccuii W CHEIHAIBHOCTEH TEXHUYECKOTrO Mpoduis. DIEKTPOHHOE MPHIIOKCHHE
(37eKTpoHHOE Y4eOHOE HM3[aHue) I CTYA. yupexacHui cpen. nmpod. oOpazoanus. — M.,
2014.

s npenooasamens

®enepanbubiii 3ak0H 0T 29.12.2012 No273-d3 «OO6 obOpazoBanuu B Poccuiickoii
Oeneparuny. [Ipukaz MunoOpuayku Poccum ot 17.05.2012 Ne 413 «O06 yTBepkIeHUU
denepanbHOrO rocyIapcTBEHHOTO0 00pa30BaTENbHOIO CTaHAApTa CPEAHEro (MOJHOro) OOIIEero
00pa3zoBaHUN.

[IpumepHasi ocHOBHasi oOpa3oBaTelbHas MpOrpaMMa CpeaHero obiiero o0Opa3oBaHUS
(omobpena pemenueM @DenepalbHOTO YYEOHO-METOAMYECKOTO OOBEAMHEHUS 110 O0IIeMy
obOpazoBaHuto0, TPOTOKOI OT 26.06.2016 N 2/16-3);

[Tucemo Munnpocemienuss Poccun ot 20.07.2020 N 05-772 «O HampaBiieHUU
WHCTPYKTUBHO - METOAMYECKOro MHCbMa» - HHCTPYKTUBHO-METOAMYECKOE IMHUCHMO 10
OpraHHW3allii TPUMEHEHUS COBPEMEHHBIX METOJUK M MPOTrpaMM MPENOJaBaHUs 10
o011eo0pa3oBaTeIbHbIM AUCHUILIMHAM B CUCTEME CpeIHero mpohecCHOHaIbHOr0 00pa3oBaHus,
YYHUTHIBAIOIINX 00pa3zoBaTeIbHbIC TOTPEOHOCTH 00yJarOIIUXCsl 00pa30BaTEeNbHBIX OpraHU3aINM,
peaM3yIoNINX MPOrpaMMbl CPEIHETO MPodeccuoHAIEHOTO 00Pa30BaHMUS,

INabpuensu O. C., Jlpicoa I'. I'. Xumusa: kuura st mpenojaBaress: y4eO.-MeTojl.
mocobue. — M., 2012.

IMa6puensa O. C. u qp. Xumus 1 npodheccuii u CrieluaTbHOCTEH TEXHUISCKOT0 MPpoduIs
(3JIEKTPOHHOE MPUIIOKECHHE).

Hnumepnem-pecypcwi
www. pvg. mk. ru (omumnuazna «I[lokopu BopoOseBbI TOpBD»).
www. hemi. wallst. ru (OGpa3oBaTenbHbIi CalT A MKOIBHUKOB «XUMUS»).
www. alhimikov. net (OOpa3oBarenbHbIN CAaUT AJIs HTKOJIBLHUKOB).
WWW. chem. msu. su (D1ekTpoHHass OUOINOTEKA IO XUMUH).
www. enauki. ru (MHTepHeT-U3AaHue )i yuuTeneld «EcTecTBeHHbIE HAyKn).
www. lseptember. ru (Meronuueckas razera «llepBoe ceHTAOP»).
www. hvsh. ru (CkypHasn «XuMus B IIKOJIEY).
www. hij. ru (kypHaJI «XHUMUS U KU3HBY).
www. chemistry-chemists. com (3JIEKTPOHHBIN KypHAT «XUMHKH U XUMUS).
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V. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IIPE/IMETA

Pe3ysabTarsl 00yyeHus

\ MeToabl OLICHKH

JIMYHOCTHBIE pe3yabTarhl:

7) HaBBIKU COTPYAHUYECTBA CO CBEPCTHUKAMM, AeTbMU | EsxxenHeBHble  HaOnroneHuss B
MJIQJIIIETO BO3pacTa, B3pPOCIHBIMH B O0Opa30BaTENbHOM, | XOA€  YY4EOHBIX  3aHATHH U
OOIIECTBEHHO  IIOJE3HOM,  y4eOHO-MCCIEeN0BATENbCKOM, | BHEYPOUHOH NesITeIbHOCTH.
IPOEKTHOHN M APYruX BUAAX JIEATEIBHOCTH; IIpencrasnsroTcs B BUJIE

XapaKTepUCTUKH 00y4aroIIerocs

9) roTOBHOCTB U CIIOCOOHOCTH K 00pa3oBaHuIo, B TOM | ExxeHeBHbIe — HaAOJNIOJCHHS B
yyciae caMoOoOpa3oBaHUIO, HAa NPOTSUKEHUM BCEH JKU3HM; | XOA€  Y4EOHBIX  3aHATHH U
CO3HATEJIbHOE OTHOILIEHHE K HENPEphIBHOMY OOpPa30BaHHIO | BHEYPOUHOU JESITEIHHOCTH.

Kak  ycloBUIO  ycrmewmHod — npodeccuoHanbHOM M | [IpencraBistorcs B BUIE
00OLIECTBEHHOM AESTEIbHOCTH; XapaKTEePUCTUKH 00yUarOIIerocs

11) npuHATHE W peanu3aluio [EHHOCTEH 310poBoro U | ExxenmHeBHbIe  HAOMIOIEHUS B
6e3omacHoro obpasza KHM3HH, MOTPEOHOCTH B (PU3UYECKOM | XO/I€  YUeOHBIX  3aHATHH U
CaMOCOBEpILIEHCTBOBAHUH, 3aHATHUAX CIIOPTUBHO- | BHEYPOUYHOH /1€ TEIHOCTH.
037I0POBUTEJILHON J€SATENBHOCTbIO, HEMPUSATHE BPEIHBIX
IPUBBIUEK: KYpEHUsl, YIOTPeOJISHHsI aIKOIr0JIs, HAPKOTHKOB;

MeTtanpeaMeTHbIe pe3yJbTaThl:

1) yMmMeHHMe CaMOCTOATENBHO oOmpeneniaTs 1enu | Buyrpennuit Monuropunr 1100

JESATEIbHOCTH W COCTAaBJISITh  IUJIaHbl  JIEATENbHOCTH;
CaMOCTOSITEJIbHO ~ OCYILIECTBIATb,  KOHTPOJIUPOBaTb U
KOPPEKTUpOBaTh  JESITEIbHOCTb,  HUCIOJb30BaTh  BCE
BO3MOXHBIE pECypChl sl JOCTM)KEHHUS IOCTaBJIEHHBIX
Hened W peaau3aluu IUIAHOB JI€ATEIbHOCTH; BbIOHMpATh

yCIIEHIHbIE CTPATEruu B pa3IMYHBIX CUTYAIMSIX;

2) yMeHue IPOAYKTHUBHO o0mmarkcs u | HaGmonenue 3a pOJIBIO
B3aMMOJIEHCTBOBATH B IIPOLIECCE COBMECTHOM JIEATENBHOCTH, | 00y4aIOLIErocs B rpyIiIe.
YUUTBIBATh TMO3ULUHU JPYTMX YYaCTHUKOB JAEATENbHOCTH, | BHyTpennuit monuropunr 1100
7 PexTUBHO pa3pemarh KOHGIUKTHI;

3) BiajgeHHe HaBBIKAMU II03HaBaTeNIbHOW, y4yeOHO- | HayuHo-mpakTHueckue
HCCJIEIOBATEIBCKON U POEKTHOM 1eATEeNbHOCTH, HABBIKAMU | KOH(EPEHLIUN
paspenieHuss mpoOseM; CIOCOOHOCTh U TOTOBHOCTh K | KOHKypCHI
CaMOCTOSITEIbBHOMY MTOUCKY METO/IOB pemenust | OmuMmuabI
NPaKTUYECKUX 3a/lady, MPUMEHEHUIO Pa3JIMYHBIX METOJIOB
MIO3HAHUS;

4) TOTOBHOCTh M CIIOCOOHOCTH K camocTosiTenbHol | [Tonroroska pedeparos,
MH(OPMaLMOHHO-TIO3HABATEIbHOM J1€ATENbHOCTH, BIAJCHHUE | TOKJIAI0B, HCIIOJIb30BaHNE
HaBbIKAMU TIOJTYYEHHUS HEOOXOoIuMON HMH(POpPMAIMK U3 | SJIEKTPOHHBIX HCTOUHUKOB.
CIOBapel pa3HbIX THUIIOB, YMEHHE OPHEHTUPOBATHCS B
pasNMYHBIX ~ UCTOYHUKAX  MHPOpMAlUU,  KPUTHYECKU
OILICHUBATh 17§ MHTEPIIPETHPOBATH uH(pOopMaLIo,

HOJy4aeMyI0 U3 pa3IMYHbIX HCTOYHHUKOB;

5) yMeHue UCToIb30BaTh CpecTBa MHPOPMAIIMOHHBIX | Habmronenne  3a  HaBBIKAMU
U KOMMYHHUKAIIMOHHBIX TexHoiorui (manmee - WKT) B | paboTs B r7100aNbHBIX,
peleHnH KOTHUTHBHBIX, KOMMYHHKATHBHBIX U | KOPIIOPATHBHBIX U  JIOKAJIBHBIX
OpPraHU3allMOHHBIX 337a4 C COOMIOZCHHEM TpeboBaHMM | MHYOPMAIIMOHHBIX CETIX
HPrOHOMUKH, TEeXHUKH 0e3omacHoOCTH, THTUEHBI,
pecypcocOepeKeHus, MPaBOBbIX U ATHUYECKHX HOPM, HOPM
nH(OpPMaIlMOHHON 06€30MacCHOCTH
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IIpenmeTHbIe pe3ybTaThl

c(OPMHPOBAHHOCTh TIPEJACTABICHUI O MecTe XUMHHU B
COBPEMEHHOW HAy4YHOW KapTHHE MHUpA; MOHMMAaHHE DPOJIU
XUMHUA B (OPMHUPOBAHUM Kpyrosopa M (yHKIHOHAIBHON
IPaMOTHOCTH YeJIOBEKa JUIsl PEHICHUs] MPAKTUYECKUX 3a/1a4;

@pOHTAIBHBII KOHTPOIIb.
Y cTHRIN onpoc, Oecena,
OIICHKA.

BJIaJICHUE OCHOBOITOJIAralOIUMHU XUMUYECKUMH TIOHSATUSIMU,
TEOPUSIMH, 3aKOHAMH U 3aKOHOMEPHOCTSAMH;

YBEPEHHOE II0JIb30BAaHUE XHUMHUYECKOW TEPMHUHOJIOTHEW U
CHMBOJINKOM;

NunuBuyanbHbI KOHTPOIIb.
Tecr, onieHKa.
NunuBuyanbHbI KOHTPOIIb.
[TpakTnueckue padotsl Nel,
Ne4, onenka.

BJIQJICHHE OCHOBHBIMH METOJaMHM HAy4YyHOTO MO3HAHUS,
UCTIIONIB3YEMBIMA B XHMHH: HAOIIOJEHUE, OIHCaHUE,
U3MEpeHue,  OKCIEePUMEHT;  yMeHue  oOpabaThiBaTh,
OOBSICHATh PE3YJIbTAThl MPOBEIACHHBIX OIBITOB M JENaTh
BBIBOJIbI; TOTOBHOCTb U CIIOCOOHOCTH MPHUMEHSITh METO/IbI
MO3HAHUS IPU PEIICHUH MPAKTUYECKUX 3a7a4;

NunuBuyanbHbI KOHTPOIIb.
[TpakTuyeckue paboTsl No2,
Ne3, No5-Ne9, onenka.

c(OPMHPOBAHHOCTb ~YMEHHUsS JaBaTb KOJIMYECTBEHHbIE
OLICHKH U IIPOBOAMTH PacyeThl IO XUMUYECKUM (hopMyram
U YPaBHECHUSM;

WuauBuayanbHbINH KOHTPOIIb.
[IpoBepounbie pabOTHI, OLICHKA.

BJIaJACHUC ImpaBujIaMun TCXHHUKHU 0e30IMacHOCTH

HCIIOJB30BaHNH XUMHUYCCKHNX BCIICCTB,

pu

NunuBuyanbHbI KOHTPOIIb.
[TpakTrueckue paboTel Ne2,
Ne3, No5-Ne9, onenka.

c(OpPMHPOBAHHOCTb COOCTBEHHON MO3UIUH MO OTHOLLICHHIO
K XUMHUYECKOW HH(pOpMaluu, NOJy4yaeMOW U3 pa3HbIX
HCTOYHUKOB.

WHIuBUIyaTbHBIA KOHTPOJIb.
[ToaroroBka pedeparos,
JIOKJIaJI0B, HCIIOJIb30BAHUE
SJICKTPOHHBIX HCTOYHHKOB,
OLICHKA.
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TemaTuka pedeparoB (10KJIAT0B), HHAMBUIYAJbHBIX IPOEKTOB

* bBUOTEXHOJIOTHS U TeHHAas UHXXeHepus: — TexHosoruu X XI Beka.

* HaHoTexHONOrus Kak IPUOPUTETHOE HANPABJIECHUE DPAa3BUTUS HAyKd U IPOU3BOJICTBA B
Poccuiickoit @enepanuu.

» CoBpeMeHHbBIE METO bl 00€33apakUBaHUS BOIBI.

* AloTponus METaJuIoB.

* Kuznsb u nesrenbHocTs . M.MeHnaeneena.

* «[lepuoanueckomy 3aKoHy Oyaylee He TPO3UT Pa3pyLICHUEM. .. »

* Cunre3 114-ro snemenTa — TpuyM@ poCCHICKUX (PUIUKOB-SICPIIHKOB.

* 30TonsI Bogopoaa.

* lcnonb3oBaHue paiiOaKTUBHBIX U30TOIIOB B TEXHUYECKUX LEIISIX.

* PEHTreHOBCKOE U3Iy4YE€HUE U €r0 UCIIOIb30BAHUE B TEXHUKE U MEIULIMHE.

* [InazmMa — 4eTBEpTOE COCTOSHUE BEIIECTBA.

* AMop(QHbI€ BelIeCcTBa B IPUPOJE, TEXHUKE, OBITY.

* OxpaHa oOkpyxaroue cpeapl OT XUMHYECKOro 3arps3HeHusa. KommuecTBeHHbIE
XapaKTEPUCTUKHU 3arpsA3HEHUS] OKPYKAIOILEH CPEIbl.

* [Ipumenenue TBepAOro U razoodpasznoro okcuaa yriaeposaa (IV).

* 3amuTa 030HOBOI'O 3KPaHa OT XMMHYECKOr0 3arpsI3HEHHUSL.

» I'pybonucnepcHble CHCTEMBI, WX KIACCH(HKAIMA W HCIOJIB30BaHHE B MPOPECCHOHATHLHON
NEeSATEIbHOCTH.

* KocMmeTnueckue reiu.

* [IpumeHeHue cycreH3uil u SMyJIbCUN B CTPOUTENIBCTBE.

* MuHepaJbl ¥ TOPHBIE TOPOJIbl KAaK OCHOBA JTUTOC(EPHI.

* PacTBOpBI BOKpYT Hac. THUIbI pacTBOPOB.

* Boja xak peareHT U cpea Juisi XMMUYECKOro IpoLecca.

* J)Kuznb u gesrenbHoCcTh C.AppeHuyca.

* Bkian oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUU IEKTPOIUTHUECKOM TUCCOLMALINN.

* YcTpaHeHHe )KeCTKOCTU BOJIbl HA MPOMBIIIJIEHHBIX MPEATPUSITHSIX.

*» CepHast KHCIIOTa — «XJI€0 XUMUYECKOH MPOMBIIUIEHHOCTH.

* lcnonb3oBaHre MUHEPAIBHBIX KUCIOT Ha MPEANPUATUSAX PA3TUIHOTO TPOPUIIS.

* OKCHU/IBI M COJIM KaK CTPOUTEIbHBIE MaTEPUAJIbL.

* Ucropus rumca.

* [ToBapeHHast coylb KaKk XUMHUYECKOE ChIPbE.

* MHOroIMKuil KapOoHAT KajdblMs: B IPUPOAE, B IPOMBIIUIEHHOCTH, B OBITY.

* Peakiiuu ropenusi Ha MpoOU3BOJICTBE U B OBITY.

* BupryansHoe MOAEIMPOBaHNE XMMUYECKHUX IPOLIECCOB.

* DJIEKTPOJIN3 PACTBOPOB 3JIEKTPOIUTOB.

* DJIEKTPOJIN3 PACIUIaBOB MIEKTPOJIUTOB.

* IlpakTnueckoe mNpuUMEHEHHE  INIEKTposM3a:  papUHUpPOBAHWE,  TaJbBAaHOIIACTHUKA,
raJIbBaHOCTET .

* lcropus nosnydeHus U NpoOU3BOJCTBA AIFOMUHUS.

* DIEKTPOIIUTUYECKOE MOTyYeHHE U paUHUPOBAHUE MEIIH.

* Kuznsp u nesrenbHOCTh [, [[9BH1.

* Posib METa/UIOB B MCTOPUM YEJIOBEYECKON LMBHIM3ALMU. VIcTOpUsS OTEUYECTBEHHON 4epHOMU
MeTtaimyprui. COBpeMeHHOE METaJUTyprudeckoe MpOoU3BOJICTBO.

* Hcropust OTE€4eCTBEHHOM IBETHOW METaUIypruv. Poib METa/UIOB M CIJIaBOB B HAY4YHO
TEXHUUYECKOM Tporpecce.

* Koppo3ust MeTaiiioB U criocoObl 3alUThl OT KOPPO3UH.

* lnepTHBIE MM GJ1aropoIHBIE ra3bl.

* Poxparomue conm — rajoreHsl.

* lcTopust mBEACKON CITUYKH.
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* lcropys BOSHUKHOBEHHUS U PA3BUTHUS OPTaHUYECKON XMMUH.

* Xuznsb u gearenbHoctsh A.M.Bytneposa.

* Butaiimsm u €ro kpax.

* PoJib OTE€4ECTBEHHBIX YUEHBIX B CTAHOBIIEHUH U PA3BUTUU MUPOBOW OPraHUYECKON XUMUH.

* CoBpeMEHHBIE IIPEJICTABICHHS O TEOPUH XUMUUECKOIO CTPOEHHUS.

* DKOJIOTUYECKHE ACTIEKThI UCIIOJIb30BAHMS YIJIEBOIOPOJIHOTO ChIPbS.

*  DKOHOMHYECKME aCleKThl MEXIYHapOJHOIO COTPYJHMYECTBA IO  HCIIOJIb30BAHUIO
YTJIEBOJOPOIHOTO CHIPBSI.

* Vcropust OTKpBITHSL M Pa3pabOTKU Ta30BBIX M HE(MTSHBIX MECTOpPOXAeHUil B Poccuiickoit
denepanuu.

* XuMHsI YTIEBOIOPOTHOTO CHIPBSI M MOsI OyayIast mpodeccus.

* YrineBoA0pOIHOE TOIUIMBO, €r0 BUJIbI M HA3HAYECHUE.

* CHHTETHUYECKUE Kay9yKU: UCTOPHUS, MHOTOOOpa3ue U MepCHeKTHBHI.

* Pe3MHOTEXHUYECKOE MPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIpOrpecce.

* CBapO4YHOE IPOU3BOJICTBO U POJIb XUMHUH YIJIEBOJOPOOB B HEM.

* Hedptp u ee TpaHcmopTHUpOBKAa KaK OCHOBA B3aMMOBBITOJHOIO MEXIYyHApOIHOTO
COTPYAHHMYECTBA.
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