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Padouast nporpamMmma y4ye0HO# JMCIMIIMHBI pa3padoTaHa Ha OCHOBeE:

@enepanbHblii 3ak0H 0T 29 mekabps 2012 r. Ne273-03 «O06 obpazoBanuu B Poccuiickoii
denepanuny;

[Ipukaz MunoOpHayku Poccum ot 09.12.2016 Nel555 «OO6 yrtBepxaeHuu QenaepaabHOTO
roCyJJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHJapTa CpeiHEro NpodecCcuoHanbHOro 00pa3oBaHUs
no npodeccun 15.01.32 Oneparop CTaHKOB € IPOrPaMMHBIM yIIpaBI€HUEM» (3apETUCTPUPOBAH
Munucteperom roctunuu Poccuiickoit @enepanuu 20.12.16, peructpaunonnsiii Ned4827);

[Tpuxa3z MunucrepctBa npocseuieHus: Poccuiickoit @enepanuu ot 24 aprycra 2022 roga N 762
(¢ m3menenusamu Ha 20 mexaOps 2022 roma) OO yrtBepkaeHuu llopsaka opraHuzanuu u
OCYILIECTBJIEHUS! 00pa30BaTEIbHOMN IEATEIBHOCTH 110 00pa30BaTEIbHBIM IPOTPAMMAM CPETHETO
npodeccnoHanbsHOro 00pa3oBaHus';

[Tpukaza MunoOpHayku Poccum ot 17.05.2012 Ned413 "OO6 ytBepxkaeHuUU (eneparbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHapTa CpeIHero 0o1mero oopazoBanus';

[Tpukaza MunuctepctBa npocsemienus: Poccutickoit ®enepannu ot 12 aBrycra 2022 r Ne 732
"O BHeceHHWH HU3MEHEHHUH B (elepabHBIA TOCyNapCTBEHHBIN 00pa3oBaTEeNbHBIA CTaHIApPT
CpeHero oOmero oOpa3oBaHUs, YTBEPXKIACHHBIM MpUKa3oM MHHHCTEpCTBa 00pa3oBaHUS
Hayku Poccuiickoit @enepanun ot 17 mas 2012 r Ne413";

ITpuxaza Munucrepcrsa npocsemienus: Poccuiickoit @enepanuu ot 18 mas 2023 r Ne371 "O6
yTBEpXKACHUH (eaepaibHON 00pa30BaTeIbHON MPOrpaMMBbI CpeaHEro ol1ero oopasopaHus';

[Ipukaza MunuctepcTBa npocpenienus Poccuiickoit @enepanuu ot 22 mapta 2021 r Ne 115
"O6 yrBepxkaeHun [lopsiaka opraHu3aii U OCYIIECTBICHUS 00pa30BaTeIbHON JIEATEITBHOCTH
[0 OCHOBHBIM 00I11€00pa30BaTENbHBIM MpOrpaMMaM - 00pa30BaTENIbHBIM MporpaMMam
HAYaJIbHOTO 00IIET0, OCHOBHOTO O0IIEro u cpeaHero odmiero o0pa3oBaHus;

[Tucema Munnpocsemenust Poccun ot 01.03.2023 Ne05-592 "O namnpaBieHnn pekoMeHaanuit"
(BMecte ¢ "PekoMeHmanusaMM 0 peanu3ali CpeJHero oouiero odpa3oBaHus B Ipeaeax
OCBOCHUS 00pa30BaTEIILHOM MPOrpaMMbl CpeTHETO MPOGECCHOHATHHOT0 00pa3oBaHus";
MunucrepctBo mnpocenieHusi Poccuiickoit genepanun ot 20 urona 2020 r. N 05-772 O
HalpaBI€HUU MHCTPYKTHUBHO-MeTOoAMYeckoro mnuceMa «OO0 yrBepknenun Konuenuu
npenojaBaHst  00Ieo0pa3oBaTeNbHBIX — AWCHUIUIMH € y4eTOM  TpodecCHOHANbHOM
HarnpasieHHocTH nporpamm CIIO, peann3yembix Ha 6a3e OCHOBHOT'O O0ILEro 00pa3oBaHUs»;
VYcraBa 'AIIOY CO «llonunpodunbubiii Texuukym uM. O.B.Tepémxuna» Ne 788-I1I1
09.11.2016r;

[Tonoxenus 06 ounom otaenernu [AIIOY CO «IIT um. O.B.Tepéukunay;

[Tonoxenus o camocrosarensHolt padote [AIIOY CO «IIT um. O.B.Tepémkunay;
[Tonoxenus mNo MIAHUPOBAHUIO, OPraHU3ALUYU U NIPOBEJCHUIO JJAOOPATOPHBIX, MPAKTHUECKUX
pabot CAIIOY CO «IT um. O.B.Tepéuikunay;

[Tono>xeHns 0 TEKyIIeM KOHTPOJE U MPOMEXyTouHOW arrecranuu cryaeHtoB ['AIIOY CO
«IIT um. O.B.Tepéumikunay;

[Tonoxxenus o popmupoBanuu KYMO OIIOII TATIOY CO «IIT um. O. B. Tepémxkuna.

PazpaboTumk:

TI'ATIOY CO «llonunpoduneusiii Texuukym uM. O.B. Tepémkunar»
[Ipenonasarens Beicier kateropuu Tokanosa H.B.
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1. O0mas xapakTepucTHKa padoueil nporpaMMsbl 001e00pa3oBaTeJbHOM TUCHUIIINHBI
«XuMus»

1.1. MecTo JUCHUILIMHBI B CTPYKTYPe OCHOBHOM NPo¢ecCHOHATBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl

Pabouas mporpaMma y4eOHON NUCHUIUIMHBI «XUMUS» SBISETCS 00s3aTENbHON 4acThIO
nukia  obpasoBarenbHON mporpaMmbl B cooTBeTcTBHH ¢ PI'OC CIIO nmns mpodeccuit u
cnermansHocteid YITIC 15.00.00 Mamunoctpoenue o OITOIT CITO THIKPC mo mpodeccun
15.01.32 Omeparop CTaHKOB € HPOTPaMMHBIM YIIPaBICHHUEM, YTBEPXKIEHHOTO MPHUKA30M
MunoOpnayku Poccun ot 09.12.2016r. Ne 1555 ( pem.or 01.09.2022) «O06 yTBepxkaeHUU
(denepaabHOro TOCyIapCTBEHHOIO 00pa30BaTEIbHOIO CTAHIAPTa CPETHETO MPO(ecCHOHATIBHOTO
oOpazoBanust 1o  mnpopeccun  15.01.32  Omnepatop  CTaHKOB €  NPOTrPaMMHBIM
ynpasieHuem»(3apeructpupoBano B Muntocte Poccun 2.12.206 Ne 44827).

1.2. MecTO TMCUMIVIMHBI B CTPYKTYpPe OCHOBHOM NpodeccuoHalbHOIl 00pa3oBaTe/IbHOM
NPOrpamMMbl: JUCIHUILTNHA BXOIHUT B 0011€00pa30BaTEeIbHBIN IIUKIL.

[Iporpamma peanusyercs B 1 cemectpe 1 Kypca.

1.3. llesan 1 nuiiaHupyemMble pe3yabTAaThl 0CBOCHHS U CHUIITTHHBI
1.3.1. lleau m 3aga4m TUCUMIIJIMHBI

DOpMUPOBAHUE Y CTYJEHTOB XUMUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHON KApTUHBI
MHpa KaK OCHOBBI MPHUHATHUS PEUICHUH B >KU3HEHHBIX U TPOU3BOJCTBEHHBIX CHUTYaIMSIX,
OTBETCTBEHHOT'O TIOBEJICHUS B IPUPOJIHOM cpefie.

3ajgaum AUCHUIIMHBI:

1) chopmupoBaTh MOHUMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX MPOIECCOB U
SIBJICHUN B OKpY’KalIIEW cpeae, LEeJOCTHONM HayyHOM KapTUHBI MHpa, B3aUMOCBS3M M
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS MPOBOJIUTH PACUYETHl MO XUMHUYECKUM (opMmylIamM U ypaBHEHUSIM
XUMUYECKUX peaKIui, IUJIAHUPOBaTh M HWHTEPHPETHPOBATH PE3YJbTAThl XUMHUYECKHUX
SKCIIEPUMEHTOB,

3) copMupoBaTh HABBIKH MPOBEICHUS XUMUYECKUX IKCTICPUMEHTAIBHBIX MCCIICIOBAHUN
C coOmoJileHueM TMpaBuwil 0e30macHoro oOpalleHusi ¢ BellecTBaMM U J1JaOOpaTOpHBIM
o0opyI0BaHUEM;

4) pa3BUTh YMEHHUS aHATU3UPOBATH, OLIEHUBATh, IPOBEPSITh HA JOCTOBEPHOCTh U 0000111aTh
uHGOPMAIMIO XUMHUECKOTO XapaKTepa U3 pa3INuHbIX UCTOYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3UPOBATH TIOCIEJICTBUS CBOCUH JEATEIBHOCTH H
XUMHYECKHUX TPUPOTHBIX, OBITOBBIX U TPOU3BOJACTBEHHBIX MTPOIIECCOB;

6) chopMUpOBaTH TOHUMAaHUE 3HAYUMOCTH JOCTHKCHUH XUMHUECKON HAYKH U TEXHOJIOTHI
JUISL pa3BUTHUS COLIMATILHOM U IPOM3BOJCTBEHHOM cep.

3HaTh:

1.chopMUpOBAaHHOCTH TIPEACTABICHU O MECTE XHUMHH B COBPEMEHHOW Hay4YHOW KapTHHE
MUpa; TOHUMAaHHUE POJIH XUMHH B (POPMUPOBAHUU KPYro3opa M (pyHKIHOHAIBHON IPaMOTHOCTH
YyeJIOBeKa Ui pelIeHUs! MPaKTUYECKUX 3a]1ay;

2.chopMUpOBaHHOM COOCTBEHHOU MO3UIIMU IO OTHOIICHHUIO K XUMUYECKOW WH(pOpMaIny,
MOJTy4aeMOU U3 pa3HbIX HCTOYHUKOB.



YMeTs:

1.B1aieHe OCHOBOMOJATAIONIMMU XUMHUYECKUMHU TOHSTHSIMHU, TEOPUSMHU, 3aKOHAMH U
3aKOHOMEPHOCTSIMU, UCTIOJIb30BAHUE XUMUYECKOW TEPMUHOJIIOTUEN U CUMBOJIUKOI;

2.BJaJICHHE OCHOBHBIMH METOJaMU HAYYHOTO TIIO3HAHUS, MCIOIb3YEMbIMA B XHUMHH:
HaONo/leHne, ONHMCAaHMEe, SKCIEpUMEHT, yMeHHEe oOpaldaThiBaTh, OOBICHATH PE3YJIbTATHI,
MPOBEIEHHBIX OIBITOB M JI€JIaTh BBIBOJIbI, MPUMEHSATH METOJbl MO3HAHMS TPU PEUICHUH
MPAKTUYECKUX 3a]1a4;

3.chopMHpPOBAaHHOCTH YMEHUS J1aBaTh KOJTUYECTBEHHbIE OIICHKU U MPOBOJIUTEH PACUETHI IO
XUMHYECKUM (popMyraM U ypaBHEHUSIM;

4.BnajieHue npaBuiiaMu 0€30MaCHOCTU MPHU HUCTOJIb30BaHUU XUMHUECKUX BEIIECTB.
1.3.2. Ilnanupyemble pe3yJabTaThl OCBOeHHSI 0011e00pa30BaTeIbHOH IUCUMILVIMHBI B
cootBercTBHM ¢ PI'OC CIIO m Ha ocHoBe PI'OC CO



Koa n
HauMeHOBaHHe
(popmupyembIX
KOMIIeTeHII il

IInanupyemMble pe3yJbTaThbl 0CBOCHHS JMCHUIIUHBI

Oo0mmue

JAucuuninHapHbie

OK 01. BeiOupats
CIOCOOBI peLICHUS
3amad
npodeCCuOHAIBHON
NS TEIIEHOCTH
NPUMEHUTEIBHO K
pas3InYHbIM
KOHTEKCTaM

B yacTi Tpy10BOTr0 BOCIUTAHUS:
- TOTOBHOCTh K TpPYyAy, OCO3HAaHUE IICHHOCTH MacTepCTBa,
TPYIOJIO0HE;

- TOTOBHOCTh K aKTUBHOMW JECSITEIHHOCTH TEXHOJIIOTUYECKON H

COHH&HBHOﬁ HaIlpaBJICHHOCTH, CIIOCOOHOCTD HHUOUHUPOBATD,

IUIAaHUPOBaTh U CAMOCTOSITENIbHO — BBINOJHATH — TaKylo
NesITebHOCTD;
- UWHTEpec K pasnuuHbM chepam mnpodeccruoHaIbHON
NESITENIbHOCTH,
OBianenue YHHMBEPCAJIbHBIMH Y4eOHBIMU

NMO3HABATEJIbHBIMHM JIeHCTBUSIMH:

a) 0a30Bble JOrnYecKue AeicCTBHS:

- CaMOCTOATEIbHO (HOPMYJIMPOBATh M aAKTyaIM3HPOBATh
pooJIeMy, pacCCMaTPHUBATh €€ BCECTOPOHHE;

- YCTaHaBJIHMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHHUS, KIIAaCCU(PUKALIUU U 000OIICHNUS;

- OMNpeAeNsATh LEIH ACSITeIBbHOCTH, 3a/laBaTh IMapamMeTpbl U
KPUTEPHUU UX TOCTHKCHHUS;

- BBIABIATH  3aKOHOMEPHOCTH W TIPOTHUBOpPEYHS] B
paccMaTprBaeMbIX SBIICHUSX;

- BHOCUTb KOPPCKTHUBHI B OLICHUBATh
pe3yIbTaToB
MOCJICCTBUI ACATECIHHOCTH;

- pa3BUBATb KPCATUBHOC MBIIIJICHUC IPH PCILICHNUU KU3HCHHBIX

JCATCIIBHOCTD,

COOTBCTCTBUC OCIAM, OOCHUBATL  PUCKHU

npobaem

- BJIAJIETh CUCTEMOM XUMHYECKUX 3HAHUW, KOTOpAs BKIIOYACT:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMUYECKHH DSJIEMEHT, aToM,
ANIEKTpOHHAst 000JI04YKa aToMa, s-, p-, d-3JeKTpOHHBIE OpOUTAIU
aTOMOB, MOH, MOJIEKYJIA, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTb,
CTENEeHb OKUCJIEHUS, XUMUUYECKas CBsI3b, MOJIb, MOJISIPHAs Macca,
MOJIApHBIA  00BEM, YIIEpOAHBIA CKeneT, (yHKIUOHATbHAS
rpyIma, paaukan, U30Mepusi, U30MEpPbI, TOMOJIOTHYECKUN P,
TOMOJIOTH,  YTJIEBOJOPOAbI,
COC/IMHECHUS, OMOJIOTMYECKH AaKTHUBHBIE BellecTBa (YIJIEBOJBI,

KUCIIOPOJ- M a30TCOJAEpIKAIIHe

KUPBI, OCJIKH), MOHOMEp, TMOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJIAPHBIC COCAUHCHNA, KPUCTAINIMYCCKad PCIICTKA,
THUIIBI XUMHYECKHUX peakuui (OKHCITUTENBHO-
BOCCTAaHOBUTEJbHBIC, JK30- M DSHIOTEPMHUYECKHE, pEaKIuu

HMOHHOTI'O O6M6Ha), pacTBOp, OSJICKTPOJHUTBI, HCIJICKTPOJUTHI,

3IEKTPOJIUTUYECKAS JUCCoIUalus, OKHUCJIUTENb,
BOCCTAHOBUTEJb, CKOPOCTh XUMHUYECKOM pEaKIuu, XUMHUYECKOEe
paBHOBECHE), TEOPUHU U 3aKOHBI (TEOPHUSI XUMHUECKOTO CTPOCHUS
AM.

BJIEKTPOJIUTUYECKON TUCCOoLManuu, nepuoandeckuii 3akon . 1.

OpPraHUYECKUX BELIECTB Bbytneposa, Teopus
MeHneneeBa, 3aKOH COXPAHEHHUS MaccChl), 3aKOHOMEpPHOCTH,
CHUMBOJIMYECKUI SA3bIK XUMHUH, (PAKTOJOTHYECKUE CBEICHHS O
CBOMWCTBaX, COCTaBe, MOJIYYEHUH U OE30MaCHOM HCIOJIb30BAaHUU
BaOXHEHUIIMX HEOPTraHWYECKHX M OPraHMYECKHX BEIIECTB B OBITY
U IPAaKTHUUYECKOH 1€ATEIbHOCTH YETI0BEKA;

- YMCTb BBIBJIATH XApPAaKTCPHBLIC MNPU3HAKU U B3aUMOCBA3b
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0) 0a3oBbIe HCCJIEA0BATEIbCKHE AeHCTBUS:

- BJIaJIeTh HaBbIKAaMU y4eOHO-UCCIIeI0BATENLCKON U TPOEKTHOM
JeSITeIbHOCTH, HABBIKAMU Pa3pelieHus MpooieM;

- BBISABJIATH HpI/I‘II/IHHO-CHeILCTBeHHLIe CBiA3HU 158
aKTyaJII/I3I/IpOBaTB 3a;[aqy, BBIABUT'AaThb I‘I/IHOT€3y cec pCI_HCHI/IH,
HaXOJUTh IS

YTBEPKJICHHM, 3a/1aBaTh IapAMETPbI U KPUTEPHUH PELICHUS;

apryMEHThI JI0KA3aTelIbCTBA  CBOMX
- aHaJ'II/ISI/IpOBaTI) HOJ'Iy‘-IeHHI)Ie B XOJIe peHIeHI/Iﬂ 3agadyu
pe3yabTaThl, KPUTHYECKH OICHMBATh WX JOCTOBEPHOCTb,
MPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSX;

- yYMeThb TIEPEHOCUTh 3HAHHWS B TI03HABATCIBHYI H
MPAKTUYECKYIO 00JIACTH KU3HEICATEIILHOCTH;

- YMETb HUHTETPUPOBATHh 3HAHWS U3 pPa3HbIX IPEIMETHBIX
obacreil;

- BbIABHUI'aTb HOBBIC HJICH, Hpe)maraTI) OpI/IFI/IHaJ'II)HI)IC
Imoaxoabl 1 peH_IeHI/ISI;

- CIIOCOOHOCTH MX UCITOJIB30BAaHMUs B I03HABATEILHON U

COHH&HBHOﬁ IMPAaKTHUKE

HU3YyUYCHHBIX HOH?ITI/Iﬁ, MNPUMCHATh COOTBCTCTBYIOINUC ITOHATHA
Ipu OIIMCaHUM CTPOCHUA H CBOICTB HCOPraHUYCCKUX U
OpraHHu4YCeCKUX BCHIECTB W HUX npeBpameHI/Iﬁ; BBIABJIIATH

B3aMMOCBA3b XUMHNYCCKHUX 3HAHUH C IIOHATUAMHA u
NpEACTABJICHUAMU APYTHUX CCTCCTBCHHOHAYYHLIX MMTPCAMETOB,

- YMCTb HCII0JIb30BaTh HAMMCHOBAHWA XUMHUYCCKUX COCI[I/IHGHHfI
MEXKIYHAPOJHOTO COI03a TEOPETHYECKOM M MPHUKIATHON XHUMUHU
U TpHUBUAJIBHBIC Ha3BaHHUA BaKHEHIITNX BEUICCTB (3TI/I.]'IGH,
alleTUJIeH, IIUIepuH, PeHo, popMalibaerul, yKCycHasi KUCIoTa,
[JIMLWH, YTrapHbl Ta3, YIJIEKUCHBIA ra3, aMMHUaK, TalleHas
HeramieHasi H3BECTb, IUTbEBas CoOJa W JPYTHX),
dbopMyIlbI  HEOPraHMYECKHX ¢  OpPraHMYeCKHX

BCIHICCTB, YPAaBHCHUA XUMHNUYCCKUX peaKHHﬁ, 00BACHATE HX

HU3BECTh,
COCTaBJIATh

CMBICJI; TOATBEPXKAATh XapaKTepHble XMMHUYECKHUE CBONCTBA
BEILIECTB COOTBETCTBYIOIIMMHU OSKCIEPUMEHTAMH U 3aMUCAMHU
YpPaBHEHNN XUMUYECKHUX PEAKLINN;

- yMeThb yCTaHaBJMBAaTh MPUHAJIEKHOCTh  H3YUYEHHBIX
HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB K OIpPEICICHHBIM
KJIaccaM U TpylnmnaM COEIMHEHUM, XapaKTepU30BaTh UX COCTAB U
BAKHEWILIME CBOMCTBA; OMpPEAENATh BHUAbBl XMMHUYECKUX CBSI3EH
(koBaneHTHAsl, MOHHAsA, METAJUIMYECKasi, BOJAOPOJHAs), THIIbI
KPUCTANIMYECKUX  PEIIETOK  BEIIECTB;  KIACCUPUIIUPOBATH
XUMUYECKUE PEAKIINH;

- copMupoOBaTh TPENCTABICHUS: O MaTECPHAIBHOM EIUHCTBE
MHPA, 3aKOHOMEPHOCTAX M MTO3HABAEMOCTH SBJICHUW MPUPOJIBI; O
MECTE M 3HAYEHUH XMMHH B CUCTEME €CTECTBEHHBIX HAyK U €€
poiu B O00ECHEYEeHUH YCTOWYMBOTO PA3BUTHUSI YEIOBEYECTBA: B
pelIeHnr MPoOIeM SKOJOTUIECKON, YHEPTETHUECKON U MUIIEBOU
0e30I1acHOCTH,

B pPasBUTHUU MCIUIMHBI, CO3JaHUHN HOBLIX
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MaTepHUaIoB, HOBBIX HMCTOYHMKOB OSHEPruu, B oOOecreueHuu
palMoOHaIBbHOTO  MPUPOJONOIL30BaHUS, B  (OPMUPOBAHUU
MHUpPOBO33pPEHUSI U OOIIEeH KyJbTyphl 4YellOBeKa, a TaKxke
9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOUICHHUSI K CBOEMY 3/I0POBBIO
U IIPUPOJHOM cpelie;

- BJIQJIETh CUCTEMOM XMMHUYECKMX 3HAHUN, KOTOpas BKIIIOYAET:
OCHOBOIOJIaralonue MOHATUS (JOMOJHUTEIBHO K CHUCTEME
MOHATHIM  0a30BOro  ypoBHSI) - M30TONBL, OCHOBHOE U
BO30Y)KJICHHOE COCTOSIHME aToMa, THOpHAM3alMs aTOMHBIX
opouraneii, xumuueckas cBsa3p ("T " wm "", KpaTHBIE CBS3M),
MOJIIpHAsl KOHIIGHTpaIus, CTPYKTypHas Qopmyia, H30MepHs
(cTpykTypHasi, reomeTpuyeckas (LMC-TpaHC-U30MEPHs), THIIBI
XMMHAYECKHX peakuuil (roMo- M TeTepOreHHble, 00paTUMbIE U
HeoOpaThMbIe), pacTBOPBI (MCTHHHBIE, TUCIEPCHBIE CHCTEMBI),
KpUCTAJJIOTUAPATHL,  CTENEHb  JUCCOLMALMHU,  DJIEKTPOJIU3,
KPEeKUHT, PUGOPMHHT); TEOPUU H 3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PEHYECKUE 3HAHMS, JIeKallle B OCHOBE MOHUMaHUS
MPUYUHHOCTY M CHUCTEMHOCTH  XUMHUYECKHX  SIBJICHHIA,
COBpEMEHHBIE TMPEACTABICHUS O CTPOSCHUH BellecTBa Ha
aTOMHOM, MOJIEKYJSIPHOM U  HAJMOJIEKYJISIPHOM  YpPOBHSX;
MPEJICTaBICHUSI O  MEXaHWU3Max  XUMHYECKHX  PEeaKIHid,
TEPMOJIMHAMUYECKMX M KHHETUYECKHX 3aKOHOMEPHOCTSAX HX
MIPOTEKAHUS, 0 XUMUYECKOM PaBHOBECUH, JUCIIEPCHBIX CUCTEMAX,
(hakToNOrMuecKrue CBEJCHUS O CBOMCTBAaX, COCTABE, MOJyYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BA)KHEWIIUX HEOPTaHUYECKUX U
OpPraHMYECKUX BEUIECTB B OBITY U MPAKTUYECKOW NEATEIbHOCTU
YelioBeKa;  OOMIMX  HAay4YHbIX  NPUHLUIAX  XMUMHYECKOTO
IIPOM3BOJICTBA (HA NpUMeEpe NPOU3BOJICTBA CEPHOW KHUCIOTHI,
aMMMaKa, MeTaHoJIa, NepepadoTKu HePTH);




- YMeThb MNpPOBOAMWTH pacCUeThl MO XUMHYECKHM (QopMmylaM U
YpaBHEHUSAM  XMMHYECKHX  PEaKIuid C  HUCHOJIb30BAHUEM
¢u3nyeckux BeNMWYMH (Macchl, OObeMa ra30B, KOJIMYECTBA
BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJIUYECTBECHHOMH
CTOPOHBI: pacueThl IO HAXOXKICHHIO XHUMHUYECKOH (OpPMYIIbI
BEIIECTBA; pacdeThl Macchl (00beMa, KOJIMYECTBA BEIIECCTBA)
npoaykKTa p€akuuu, €CJIM OAHO M3 HUCXOJHBIX BCHICCTB AAaHO B
BH/JIE PACTBOPA C ONPEIEIEHHON MacCOBOU J10JIEH PACTBOPEHHOIO
BEIIECTBA WJIM JIaHO B H30BITKE (MMEET NPUMECH); PacCUEThI
MaccoBOW WM OOBEMHON MJOJNHM BBIXOJA MPOAYKTA PEaKIUU;
pacueTsl TeroBoro 3¢¢exra peakiuii, 00bEeMHbIX OTHOLICHUM
ra3os;

- YMCTb BBIBJIATH XApPAKTCPHBLIC MNPU3HAKU U B3aUMOCBA3b
HU3YYCHHBIX HOHSITI/Iﬁ, MPUMCHATH COOTBCTCTBYIOIIWEC ITOHATUS
IIpU ONHCAaHMM CTPOCHHMSI M CBOMCTB HEOPTraHWYECKHX U
OpraHn4e€CKuXx BCE€IIECTB W HUX HpeBpaHleHI/II\/’I; BBISIBJISATH
B3aMMOCBSI3b ~ XMMHYECKMX  3HaHUM C  TMOHATHSIMH U
MIPE/ICTABICHUSIMHU JIPYTUX TMPEAMETOB Uid 0oJiee OCO3HAHHOTO
MOHUMAaHUS U OOBSCHEHUS CYIIHOCTH MaTEepPHaIbLHOTO €IMHCTBA
MHpa; HUCIHOIB30BaTh CHUCTEMHBbIE XUMUYECKHUE 3HAHUSA IS
OOBSICHEHUS] ¥  TPOTHO3MPOBAHUS  SIBICHUH, HUMEIOIIUX
€CTECTBEHHOHAYYHYIO TIPUPO.LY;

- YMCTb MCII0JIb30BaTh HAMMCHOBAHWA XUMHUYCCKUX COCI[I/IHGHI/Iﬁ
MEXIYHAPOJHOTO CO03a TEOPETHYECKOM M MPHUKIATHON XHUMUHU
Y TPUBUAJIbHBIE HAa3BaHUS BELIECTB, OTHOCSIIMXCS K U3YYCHHBIM
KJlaccaM OpraHMYeCKUX W HEOpraHMYeCKHX COeIWHEHUH;
WCIONIb30BaTh XMMHUYECKYI0 CHMBOJHKY JJS COCTaBIICHUS
(GbopMyn  HEOpPraHMYECKHX  BEIIECTB, MOJIEKYJSIDHBIX U
CTPYKTYpPHBIX (pa3BEpHYTHIX, COKpAIICHHBIX M CKEJIECTHBIX)
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(dbopMyn OpraHMYeCKMX BELIECTB; COCTaBJIATh ypaBHEHHs
XMMHUYECKMX  peakUMd U  pacKpblBaTb HMX  CYLIHOCTb:
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKLUUH  MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOIO OajlaHCca STHX PEaKIMid; peaxiuii
MOHHOTO OOMEHa TyTeM COCTaBJICHHMS WX TMOJHBIX H
COKpAaIICHHBIX HMOHHBIX ypaBHEHUH; peakuud TI'MJIpoju3a,
peakuuii KOMILJIEKCOOOpa30BaHUs (Ha puMepe
THIPOKCOKOMITJIEKCOB LMHKAa M aJIOMHUHHS); MOJITBEPXKIaTh
XapaKTepHbIE XUMHYECKHE CBOWCTBa BEIIIECTB
COOTBETCTBYIOIIUMH 3KCIEPUMEHTAMH M 3alUCSIMU YPaBHEHUI
XMMHYECKHUX PEaKIIMi;

- yMeTh KJacCU(PUUIUPOBATh HEOPraHMYECKUE U OpraHUYECKHUe
BEIIECTBA M XUMHUYECKUE PEAKIUH, CAMOCTOATEIbHO BBIOMPAThH
OCHOBAHMS W KpUTEPUH IS KIacCHU(DUKALUU HU3ydaeMbIX
XUMHUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTAaB M BaKHeHIIne
CBOICTBa BEILECTB, MPUHAIIEKAIINUX K ONpPEAeIeHHBIM Kilaccam
U TpynmaM COeAMHEHMHM (TMpocThle  BEIECTBAa, OKCHIBI,
TMJIPOKCUBI, COJM; YIJIEBOAOPO/bI, MPOCThIE 3(DUPHI, CHHUPTHI,
(beHoIIbI, anbaerubl, KEeTOHbI, KApOOHOBBIE KHUCIOTHI, CIOXKHbIE
3GUpBI, KUPHL, YIIEBOAbI, AMHHBI, AMHUHOKHCJIOTHI, OEJKN);
IIPUMEHSATh 3HAHHUA O COCTaB€ M CBOWCTBAax BEILIECTB IS
SKCIIEPUMEHTAJIbHOW  IMPOBEPKU  TUIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEH  IPOTEKAaHUs XUMHUYECKMX pEaklui H
MIPOrHO3UPOBAHUS BO3MOKHOCTEN UX OCYLIECTBIICHUS;

- yMeThb NOATBEP)KJaThb HAa KOHKPETHBIX IpHUMEpax Xapakrep
3aBUCUMOCTH  PEAaKLUHMOHHOW  CIIOCOOHOCTH  OpPraHUYECKHUX
COEMHEHUI OT KPaTHOCTH M Thia KoBaleHTHOH cBs3u ("0 " u
"""), B3aUMHOTI'O BJIMSIHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX; a
TaKXKe OT OCOOCHHOCTEH peau3ali Pa3IMYHBIX MEXaHU3MOB
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MPOTEKaHUs PEeaKLni;

- YMEeThb XapakTepU30BaTh IEKTPOHHOE CTPOEHHE aToMOB (B
OCHOBHOM U BO30Y’KICHHOM COCTOSIHUM) U MOHOB XHMHUECKUX
anemeHTtoB | - 4 mnepuonos Ilepuoauueckoint cucremsr J[.U.
MeHieneeBa 1 UX BaJIEHTHBIE BO3MOKHOCTH, UCTIONB3Y S TIOHSATHS
"s", "p", "d-amexTpoHHBIE" OpOMTANN, YPHEPTETHUECKUE YPOBHH;
OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHUS! CBOWCTB XHMHUYECKUX
AJIEMEHTOB M 00pa3yeMbIX MMH COCIMHEHHWH IO Tepuojaam |
rpymnmam;

OK 02. Ucnonb3oBath
COBPEMECHHBIE
CpeJIcTBa TIOHCKA,
aHaIM3a u
HHTEPIpPETANN
uHpopmanuu u
WH(POPMAIIMOHHBIC
TEXHOJIOTUH TSI
BBITOJIHCHUS 32184
npodeccuoHaNBHOM
JIESITEIIBHOCTH

B o0s1acTH HEHHOCTH HAYYHOI O MO3HAHUS:

- ¢(hOopMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKH M OOILECTBEHHOM
MIPaKTHKH, OCHOBaHHOTO Ha nanore KyJbTYD,
CIOCOOCTBYIOLIETO OCO3HaHHUIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MHUPE;

- COBEpILIEHCTBOBAHUE S3BIKOBOW M YMTATENIBCKON KyJIbTYpHI
KaK CpeJICTBa B3aMMOJAEUCTBUS MEXAYy JIIOJAbMHU U TO3HAHUS
MUDA;

- OCO3HaHUE LIEHHOCTH HAYYHON JEATEIBHOCTH, TOTOBHOCTH
OCYLIECTBIISATh IIPOEKTHYIO u HCCIIEIOBATENBCKYIO
JeSTENIbHOCTh UHMBUYaJIbHO U B TPYIIIIE;

OBaanenue YHHMBEPCAJIbHBIMH Y4eOHBIMU
NMO3HABATEJLHBIMU 1€l CTBUSIMM:

B) padora ¢ uHgopmaumeii:

- BJIQ/IETh HaBBIKAMU MOJTY4YE€HUS HHPOPMALIMU U3 HCTOUHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIILHO OCYILECTBIIATH IOUCK, AHAIIU3,
CHCTEMaTH3allMI0 U MHTEPIPETALUI0 HHPOPMALIUN pa3IMYHBIX
BUJIOB U (DOPM IIPECTABICHHUS;

- YMETh IUJIAHUPOBATh U BBINOJHATH XUMHUYECKUH SKCHECPUMEHT
(mpeBpamieHuss OPraHUYECKUX BELIECTB NpU HarpeBaHUH,
MIOJIyYEHHUE STHIIEHA U H3YYEHHE €ro CBOMCTB, Kau€CTBEHHbIE
peakuuMd Ha aJupAETUAbl, Kpaxmall, YKCYCHYIO KHCIIOTY;
JeHaTypanus OeJIKOB IIPU HArPEBaHHUHU, LIBETHbIE PEaKIIMK OEIKOB;
IIPOBOJIUTH PEaKLUK HOHHOI'O 0OMEHa, OIPEAEIATh CPEly BOJHBIX
pacTBOpOB, KaueCTBEHHbIE peaklUM Ha cyibdar-, kKapOoHAT- U
XJIOpU/I-aHUOHBI, Ha KaTHOH aMMOHMS; pemaThb
SKCIEpUMEHTANIbHbIE 3aJauyu 1o TemaMm "Meramibl"
"Hemeramnpl") B  COOTBETCTBUM C IpaBUWIAMHM  TEXHHUKH
0€30MacHOCTH IpU OOpAIIEHUH C BEIIECTBAMU M J1a00paTOPHBIM
000pYyJIOBaHUEM; TPENCTABISATH  PE3YJbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (popMe 3amucHu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii u  (QOpMyIMpOBaTH BBIBOJBI HAa OCHOBE JTHX
pe3yJIbTaTOB;

- yMeTh  aHaJIM3MpOBaTh  XHMMHYECKYI  HMH(OpMaIHIO,
MOJy4yaeMyl0 M3 Ppa3HbIX MCTOYHUKOB (CPEICTB MAacCOBOIi
uHpopmanuu, cetb IHTEpHET U Apyrue);

- BJIaJIETh OCHOBHBIMU METO/IaM1 HAyYHOT'O IO3HAHUS BELLIECTB U
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- co3JaBaTh TEKCThl B Pa3IMYHBIX (GopMarax C Y4ETOM
Ha3HaveHUs MH(OpMAIMK W ITENEBOW ayTUTOPHUHU, BBHIOHpAs
ONTUMAJIBHYIO (POPMY MIPEICTABICHUS U BU3YaIH3aIUH;

- OOCHHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTD I/IH(bOpMaLII/II/I, (M9
COOTBCTCTBUC ITPABOBBIM U MOPAJIbHO-3TUYCCKUM HOPMaM;

- UCTIOJIb30BaTh cpeactBa  MH(DOPMAIMOHHBIX u
KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B PEIICHUKU KOTHUTHUBHBIX,
KOMMYHHKAaTHUBHBIX n OpraHHu3allMOHHBIX 3aaa4 C
cobJroieHreM TpeOoBaHU IPrOHOMUKH, TEXHUKH
0€30MaCHOCTH, THTHCHBI, PecypcocOepeXeHHs, NMPaBOBBIX H
ATHUYECKHX HOPM, HOPM HH(OPMAIIMOHHON OE30MacCHOCTH;

- BIIaJICTh HABBIKAMHU PACIIO3HABAHUS U 3alIUTHI HHPOPMAIIH,
nH(OPMAIIMOHHON 0E€30MaCHOCTH JTMYHOCTH;

XUMUYECKUX SBJICHHUH (HaOMIOJCHHE, N3MEpPEHUe, SKCIICPUMEHT,
MOJICTMPOBAHUE);

- YMeThb MpPOBOAHWTH PACUYEThl MO XUMHYECKHM (QopMmylaM U
YpaBHEHUSM  XHMHYECKHX PEaKUuid C  HUCHOJIb30BaHUEM
(u3MYeCKUX  BEIMYUH, XapaKTEPU3YIONIUX  BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0OBeMa (HOpMaJbHbBIE
YCIIOBHSI) Ta30B, KOJUYECTBA  BEIECTBA;  HCIIOJIH30BATh
CUCTEMHBIC XUMHUYCCKHE 3HAHUS I TNPUHATUS PEIICHUNA B
KOHKPETHBIX JKM3HEHHBIX CHUTYallUsAX, CBA3aHHBIX C BEIIECTBAMHM
1 UX IPUMCHCHHEM;

- YMETb CaMOCTOSITENILHO TUIAHUPOBATH M TPOBOAUTH XUMUYECKUI
AKCIIEPUMEHT (TOJIyYeHHE W U3yUYeHHEe CBOMCTB HEOPTraHMYECKHUX
u OpPTaHHYECKUX BEILIECTB, KaueCTBEHHbIE peaxiuu
YTICBOJIOPOOB PA3IUYHBIX KJIACCOB M KHUCIOPOICOISPIKAIINX
OpPTaHWYECKUX BEIIECTB, PEIICHUE YKCIIEPUMEHTATBHBIX 33124 110
pacro3HaBaHWIO HEOPTAHMYECKUX M OPTaHHYECKUX BEIIECTB) C
coOJTr0/IeHrEeM MPaBHII OE30MaCHOTO OOpAIeHHS C BEIIECTBAMHU U
nabopaTopHbIM  Oo0OpyaoBaHWEM,  (OPMYIUPOBATH  IEIH
WCCIIeIOBaHUs, MIPEIOCTABIATh B PAa3IUYHON (opMe pe3yIbTaThl
AKCIIEPUMEHTA, aHAIIM3UPOBATh U OIICHUBATH UX JIOCTOBEPHOCTH;
- YMETb OCYIIECTBIATH IEJICHANPABICHHBIN MOUCK XUMHYECKON
nH(pOpMallM B Pa3UYHBIX HMCTOYHHUKAX (HayyHas U yd4eOHO-
Hay4dHas JUTEepaTypa, CPeICTBAa MAacCOBOW HH(OPMAIUU, CETh
WHuTepHeT W ApyTHe), KPUTHYSCKH aHATH3UPOBATH XUMUYCCKYIO
nHpopmanuo, mnepepadbaTeiBaTh €€ U HWCIONb30BaThb B
COOTBETCTBHUH C MOCTABJIICHHON y4eOHOM 3a1a4eii;

- BIIaJIeTh CHUCTEMOW 3HAHUI O METOJaX HAyYHOTO MO3HAHUS
SIBIIGHUW TPUPOIBI, UCIOJIBb3YEMbIX B €CTECTBEHHBIX HAayKax U
YMEHHUSIMH TPUMEHSATh 3TH 3HAHHUSA TPH IKCICPUMEHTAIHHOM
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HCCICAOBAaHMHM BCIICCTB MU I OOBACHEHHUST XMMHUUYECKHX
fIBJIeHI/Iﬁ, HUMCIOIIUX IIpupoae
JIeSITEILHOCTH YE€JI0BEKA U B IIOBCEAHEBHOM JKHN3HH,

MECTO B IIp aKTUUYECKOM

OK 04. 3¢ dexruBHO
B3aUMOJICHCTBOBATh U
paboTaTh B
KOJUIEKTUBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEAETIEHHUIO;

-OBJIQJICHUE HaBBbIKaAMH y4eOHO-UCCIIeI0BATENBCKOM,
MPOEKTHOM U COIMATIbHOMN JIEATEIIbHOCTH;

OBaanenue
JNeHCTBUSIMH:
0) coBMecTHasl 1eITeJIbHOCTh:

- IIOHUMATb MW HCHOJIB30BATh IMPCHUMYIICCTBA KOMaHJIHON u

YHUBEPCAJTBbHBIMUA KOMMYHHUKATUBHBIMHA

WHINBUAYATHHON PabOTHI;

- IIPUHUMATh LeIn COBMECTHOM

U KOOPIMHHUPOBATH

JIeSTEIIbHOCTH,
OpraHU30BbIBATH NEUCTBUAA 10 €€
JOCTHKEHHIO: COCTABIIATH IUIaH JEUCTBUMN, paCIpeaeIIsTh POJIU
C YYeTOM MHEHHMH YYacTHUKOB OOCYXJaTh pe3yJibTaThbl
COBMECTHOM paboThI;

- KOODAMHHPOBATh U BBINOJHATH pabOTy B YCIOBHUAX
peaJIbHOTO, BUPTYaJIbHOTO " KOMOUWHUPOBAHHOTO
B3aHUMOJCHCTBUS;

- OCYILUECTBIATH IO3UTUBHOE CTPATETMUYECKOE IIOBEJICHHUE B
pPa3IMYHBIX  CUTyalUsX, MpOSBJIATH  TBOPYECTBO U
BooOpakeHue, ObITh MHULIUATUBHBIM

OBaanenue YHHMBEPCAJbHBIMH peryJsiTUBHBIMH
AeHCTBUAMM:

I') NPUHATHE ce0sl U APYTUX JIIOeil:

- NPUHUMATh MOTHBBI W apryMEHThl APYrUX JIOAEH Mpu
aHaJIN3€ PE3YJIbTATOB IEATENbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JIPYTUX JIOACH Ha OIINOKY;

- YMETH IUIAHUPOBATh U BBINOJIHATH XUMUYECKUN SKCIIEPUMEHT
(npeBparienus BEILIECTB

MOJIYUCHHUEC OTUJICHA W H3YUCHHUC €TI0 CBOfICTB, Ka4€CTBCHHBIC

OpTraHU4YCCKUX IIpu Harpe€BaHHU,

peakuuMu Ha aJubAeTUAbl, Kpaxmall, YKCYCHYIO
JieHaTypalys OeJIKOB ITpU HarpeBaHHUM, LIBETHBIE PEAKLIUU OEIIKOB;
IIPOBOJIUTH PEAKLIUX HOHHOT'O 0OMeHa, OIPEeAEIsATh CPey BOIHBIX
pacTBOpOB, KaueCTBEHHbIE peakiMM Ha cyibdar-, KapOoHAT- U

KaTHuOH

KUCIIOTY;

XJIOPpUA-aHUOHBI, Ha AMMOHUA, peuarb

JKCIEpUMEHTANIbHbIE 3aJauyu 1o TemaMm "Meramibl"

"Hemeramnel") B  COOTBETCTBUM C MpaBWIAMHU  TEXHUKH
0€30MacHOCTH TpY OOpAIIEHUH C BEIIECTBAMU M J1a00paTOPHBIM
o0opyI0BaHUEM; XUMHUYECKOTO
JKCTIEpUMEHTa B (hopme 3amucu ypaBHEHHH COOTBETCTBYIOLIMX

peakuuii u  GopMmynaHpoBaTh BBIBOJIBI Ha

OpeaACTaBIATE  PE3YJIbTAaThI

OCHOBE JTHX
pe3yJIbTaTOB;

-YMETh CaMOCTOSITENILHO IIAHUPOBAThH M MPOBOIUTH XUMUYECKUI
BKCHepI/IMeHT (HOJIy‘-IeHI/IC nu I/I3y‘-IeHI/Ie CBOI\/'ICTB HCOPFaHI/IqCCKI/IX
nu OpI‘aHI/I‘-ICCKI/IX BCIIICCTB, KAa4CCTBCHHEIC peaKI_II/II/I
YTICBOJIOPOIOB PA3IIUYHBIX KJIACCOB M KHUCIOPOICOISPIKAIINX
OpFaHI/I‘IGCKI/IX BCIIICCTB, pemeHI/Ie 3KCHCpI/IM€HTaJ'II>HBIX 3aaay4 11o
pacro3HaBaHWIO HEOPTAHMYECKUX M OPTaHHYECKUX BEIIECTB) C
coOJTr0IeHreM MPaBHIT OE30MTaCHOTO OOpAICHHS C BEIIECTBAMU U
1a0opaTopHBIM  000pyAOBaHHWEM,  (HOPMYIHpOBaTh  ICNIH
WCCIIeIOBaHUS, MIPEIOCTABIATh B PAa3IUYHON (hopMe pe3ybTaThl

OKCIICPUMCHTA, aHAJIU3UPOBATH U OLUCHUBATH UX JOCTOBCPHOCTD,
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- pa3BHUBATb CIIOCOOHOCTh MOHUMATh MUDp C IIO3UIHMU APYTOIro
YCJIOBCKA,

I[IK34

Bectn
TEXHOJOTHUSCKUH
nporecc o0paboTKH
¥ JOBOJIKH JeTajci,
3ar0TOBOK u
WHCTPYMEHTOB  Ha
METaJUIOPEXKYIITUX
CTaHKax v
MPOrpaMMHBIM
yIpaBJIeHUEM v
COOIIOIEHUEM
TpeboBaHU
Ka4ecTBY,
COOTBETCTBUH
3aJaHHEM
TEXHUYCCKOM
JIOKYMEHTalHen

= o w =

B o6s1acTH 3K0/10rM4YeCcKOr0 BOCIMTAHHUSA:

- c(OpPMUPOBAHHOCTH IKOJOTUICCKON KYJIBTYpPhl, TOHUMaHUE
BJIUSHUSL ~ COLMAJIbHO-DKOHOMHUYECKMX  IPOLECCOB  Ha
COCTOSIHUE€ NPUPOJHOW M COUUAIBHOW Cpebl, OCO3HAHUE
IJ100aTBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIeM;

- IJJAHUPOBAHUE U OCYILECTBIICHUE JACHCTBUI B OKpYykKarolen
Cpele Ha OCHOBE 3HAaHUS LeEJIed YCTOMYMBOrO pa3BUTHUS
YeJI0BEUECTRA;

AKTUBHOE  HENpUATHE  JACUCTBUH, INPHUHOCAIIUX  BpEX
OKpYKaroIlei Cpeae;

- YMEHHE MPOTHO3UPOBATH HEOJIATONPHUSATHBIE YKOJIOTHIYECKUE
MOCJIEICTBHUS TIPEANPUHUMACMBIX JEHCTBUM, MPEIOTBPAIIATH
UX;

- pacuIMpeHHe ONbITa  JEATEIbHOCTH  SKOJOTMYECKOU
HaIpaBJIE€HHOCTH;

- OBJIQ/ICHUE HaBBIKAaMH Y4eOHO-HCCIIEI0BATENBCKOM,

MPOEKTHOM U COLMAJILHOW JIEATEIIbHOCTH;

- copMHUPOBATH NPECTABICHUS: O XUMUYECKON COCTABIISIONIEH
€CTECTBEHHOHAYYHOW KapTHHBI MUpa, POJIM XMUMHUU B MO3HAHUU
SIBJICHUH TPUPOJBI, B (POPMHUPOBAHUU MBINIJICHUS U KYJIbTYPbI
JUYHOCTH, €€ (PyHKIIMOHAIbHOM IPaMOTHOCTH, HEOOXOIUMOM AJIst
pElIeHUs MPaKTUYECKUX 3a/1a4 U SKOJIOTHYEeCKH 0OOCHOBAaHHOIO
OTHOLLIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM cpefe;

- yMeThb COOJIOJAaTh NpPaBUIIa SKOJOTMUYECKH 1EJIeCO00pa3HOro
MOBEJICHUsI B OBITYy M TPYNOBOH JEATEIBHOCTH B HENAX
COXpaHEHUs CBOETO 310POBbs U OKPYXKAIOILEH IPUPOTHON CPEMBL;
YUUTBHIBaTh ONACHOCTh BO3AECUCTBHUS HA JKHUBBIE OPraHU3MBbI
ONpEIEICHHBIX  BEIIECTB, IOHMMAas CMBICI  IOKa3aTess
MpeIeTbHON TOMyCTUMOW KOHIIEHTPALINH;

- YMETh IPOTHO3UPOBATh, AaHAJIM3UPOBATH U OLICHUBATH C 03U
0€30MacHOCTH  TOCIEACTBHUS
MPOU3BOJCTBEHHON JEATEIbHOCTH YEJIOBEKa,

nepepa60TKoﬁ BCIICCTB,; UCIIOJIB30BATh MOJYYCHHLIC 3HAHUA JIS

3KOJIOTHUECKON OBITOBOM H

CBSI3aHHOM ¢
NPUHITHS TPAMOTHBIX pEIIEHUH Mpo0iieM B CHTYyalUsX,
CBSI3aHHBIX C XUMHUCH;

- YMETh OCO3HABATh OMACHOCTh BO3/ICHCTBHS HA KUBbBIC

OpraHru3MbI OIIPEACIICHHBIX BCIICCTB, TIOHUMAasA CMBICII
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2. CTpyKTypa M coaep:kaHue 0011e00Pa30BaTeJIbHON IUCHUILTHHBI «XUMUSD)

2.1. O0beM JUCHUIINHBI U BUbI y4eOHOH padoThI

Buna yueOHo# padoThl O0nBem B yacax
O0beM 00pa3oBaTeIbHON MPOrPaAMMBbI TN CHUTITHHBI 72
B T.4.

OcHoBHOe coep:kaHue 64
B T. U.:

TEOPETHUECKOE 00yUeHUe 30
MPAKTUYECKUE 3aHATHUS 24
nabopaTOpHbIE 3aHATHUS 10
IIpodeccuonabHO-OpHEHTHPOBAHHOE COJIePKAHUE (COIepPKAHNE 6
NMPHUKJIAJTHOTO MOIYJIfAA)

BT. U..

TEOopeTHIecKoe o0yueHue 2
MPaKTUYECKUE 3aHATUS 4
IIpomexyTounas arrecTaums (3a4eT) B BUJI€ TECTUPOBAHUS 2
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2.2. TemaTH4yeCcKHuil IJIaH U COJePKAHHUE TUCHMILNINHBI « XUMMA»

Yp
oge | 00 dopmupye
HaumeHoBaHue Conep:xxanue yueOHOro MaTepuaJia (0CHOBHOE U MPO(ecCHOHAIBLHO-OPUEHTHUPOBAHHOE), b beM MbIe
pa3iesioB U TeM JaGopaTopHbie M MPAKTHYECKUE 3aHITHS, MPUKJIATHON MOTYJIb YyCB | Yac | KOMIETEHI
OeH | OB uu
us
1 2 3 4 5
OcHOBHOe co/iep:KaHue 64
Paznen 1. OcHOBBI CTPOEHUS BelleCTBA 6
Tema 1.1. OcHoBHOe coaep:kaHue 4 OK 01
Crpoenne TeopeTnueckoe o0y4yeHue 1 2
aTroMoB 1-2 CoBpeMeHHass Mojelb CTpOcHHUs aToMa. CHMBOJHMYECKHI SI3BIK XUMHH. XUMHYECKHH 3JIEMEHT.
XUMAHCCKAX OnekTpoHHas KoH(urypamus atoma. Kimaccudukamms XUMHYECKHX DIIEMEHTOB (s-, p-, d-amemMeHTs).
SJICMCHTOB 1 BanieHTHbIC AIIEKTPOHBIL. BasieHTHOCTS. DIeKTpOHHAS npupo/a XUMHYECKON CBSI3H. 2
npupona DJIEKTPOOTPHUIIATETBHOCTD. BHIBI XUMUYECKO# CBA3U (KOBAJICHTHASI, HOHHASI, METAJUTHUCCKast, BOJOPO/IHAS)
XHMIYECKOH U CIIOCOOBI €€ 00Pa30BaHUS
CBIsH IpakTHYecKHe 3aHATHS 2 2
3-4 Pemenue 3aiaHMii Ha MCIOJb30BAaHUE XWMHUYECKOW CHUMBOJMKA M Ha3BaHUW COEIMHEHHH IO
HOMEHKJIaType MEXKIYHApPOJHOTO COK03a TEOPETHUYECKOM U MPUKIIAJHOM XMMHUHU U TPUBUAJIBHBIX HAa3BAHUI
ISl COCTABJICHHST XUMHIECKHUX (DOPMYIT IBYXaTOMHBIX COSTHHECHUI (OKCHIOB, CYIb(UI0B, THAPHUIOB U T.II.)
¥ JIPYTHX HEOPTAaHUUYECKUX COETMHEHUI OT/IETbHBIX KJIaCCOB. 2
[IpakTHveckre 3aJaHus HAa YCTAHOBICHHE CBSI3M MEXKIYy CTPOSHHEM aTOMOB XHMHUYECKHX 3JIEMEHTOB U
MEPUOINYECKUM H3MEHEHHEM CBOMCTB XMMHYECKHX DJIEMEHTOB M WX COEIWHEHHH B COOTBETCTBHH C
nonokeHneM [leproImIecKoi CHCTEMBI.
Tema 1.2. OcHoBHOeE coep:kaHue 2 OK 01
Ilepuonnueckuii | [IpakTHYecKHe 3aHATHS 2 2 OK 02
3aKOH M TAOMHMIA (5.6 Vyienne paGoTaTh ¢ IEPHOIMYECKOI CHCTEMOIT XuMIdeckux anemenTos JI.U1. Menneneesa. dusndeckuit
AN cmbicn [lepromuyeckoro 3akoHa J[.W. MenmeneeBa. 3aKOHOMEPHOCTH HW3MEHEHHsSI CBOWCTB XHMHUYECKUX
Menneneesa 3IIEMEHTOB, 00pa3yeMbIX MMH MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKCHAEM XUMHYECKOTO 2

anemenTa B [lepuoandeckoit cucreme. MupoBo33peHdeckoe U HayuyHoe 3HadeHue [lepuoanueckoro 3aKoHa
J.M. Menneneena. Ilpornossl JI.1. MenneneeBa. OTKPBITHE HOBBIX XUMUYECKHX YJIEMEHTOB.
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Peienne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTEPU3aALUI0 XUMUIECKUX
3JIEMEHTOB «MeTamnieckre / HeMeTaUTMYeCKUE CBOMCTBA, JIEKTPOOTPUIIATEIEHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C X AJIEKTPOHHBIM CTPOCHUEM U MOJ0KEHUEM B IEPUOJINYECKON CUCTEME
xumudeckux dyemMenToB [[.M. MeHneneeBay

Paznen 2. Xumunueckue peakunu 10
Tema 2.1. Tuner | OcHOBHOe coepKaHUE 4 OK 01
XUMHYECKHX Teopernueckoe 00y4yeHune 2
peakiuit 7-8 Knaccudukanus ¥ THIIBI XUMUYECKHAX PEAKIHA C y9acTHEM HeopraHnveckux BeniectB. CocTaBieHne
YpaBHEHUU peaKIfil COeAMHEHNUS, PA3I0KECHHS, 3aMEIIICHHS], 0OMEHa, B T.4. peaKIHil TOPEHUS], OKUCITICHHSI-
BOCCTAHOBJICHHUSI.
YpaBHEHHUs OKUCIIEHHI-BOCCTAaHOBIIEHUs. CTeneHb oOKucaeHuss. OKUCINUTENb U BOCCTAHOBUTENb. 2
CocraBieHHEe U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO
Oananca. OKUCIUTETbHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPOJIE, MPOU3BOACTBEHHBIX MPOLIeccax U
YKU3HEESITEIbHOCTH OPraHU3MOB
IIpakTHyeckne 3aHATHA 2
9-10 YMeHue omnpenenarb KOJIMYECTBEHHbIE OTHOIIEHUS B XUMHUH. OCHOBHBIE KOJIMUECTBEHHbIE 3aKOHBI B
XUMHUM U PAacyeThl MO YpPAaBHEHUSM XUMHUYECKUX peakuui. Mosb Kak eIuMHUIa KOJUYECTBAa BELIECTBA.
MonspHas Macca. 3aKOHBI COXpPaHEHMsI MAacChl M 3HEpPruH. 3aKoH ABorajapo. MonspHBIi 00BEM Ta30B. 2
OTtHocuTeNnbHAsI MJIOTHOCTh ra3oB. PacueTsl M0 ypaBHEHMSIM XMMHUYECKHX PEAKIHUI C HCIOJb30BaHUEM
Macchl, 00beMa (HOpMaJlbHbIE YCIOBHSI) Fa30B, KOJTMYECTBA BELIECTBA
Tema 2.2. OcHoBHOe coaep:kaHue 4 OK 01
OJIEKTPOIIMTHIECK | TeopeTnueckoe 06yueHmne 2 OK 04
ast IMCCONMALNA U |1 1.12 Teopus SNEKTPOIUTHIECKOH AuccoMayu. oHbI. DIEeKTPOIUTH, HEINEKTPOIUTEI. Peakiiuu HOHHOTO
HOHHBIIT 0OMEH ooMeHa. CocTaBJIeHHE peaKIMii HOHHOTO OOMEHA ITyTEeM COCTABJICHHUS MX ITOJIHBIX M COKPANICHHBIX MOHHBIX 2
ypaBHEHUH. KHCIIO0THO-OCHOBHBIE peaklMU. 3aJaHus HA COCTABJICHUE MOHHBIX PEAKIIMM
JlabopaTopHbIe 3aHATHS 2
13-14 JlabopaTopHas pabota “THITbl XUMHUYECKUX peaKITuii”.
HccnenoBanue TUIIOB (TI0 COCTaBY M KOJIMYECTBY MCXOHBIX U 00pa3yIOIIUXCS BEIIECTB) U PU3HAKOB )
XUMHUYECKHX peakiuii. [IpoBenenune peakunii HOHHOTO 0OMeHa, ONpeIeIeHHe CPe bl BOJHBIX PACTBOPOB.
3a/laHus HA COCTABJICHUE MOHHBIX PEaKLUi
KonTpoasnas N
paGora 1 15-16 Beimonnenue 3aganuii mo reme « CTpoe€HNE BEIIECTBA U XUMUYECKHUE PEAKIIVI 2
Paznean 3. CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BeleCTB 16
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Tema 3.1. OcHoOBHOe cogepKaHue OK 01
Knaccupukanusi, | Teopernueckoe o0y4yeHnue OK 02
HOMCHKIATYPA 1 17_18 [Ipexmer HeopraHndeckoi xumun. Knaccuduxarms HeopraHndecknx BeiiecTs. [IpocThie i CIOKHBIC
CTPOCHHE BeniecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BELIECTB (OKCHIBI, THAPOKCHIBI, KUCIOTHI, COJIM). B3auMocBs3b
HCOPraHUYICCKUX  |HeopraHMYECKUX BEIIECTB. ATperaTHbIe COCTOsIHUS BelecTBa. Kpucrammmaeckue u amop(dHbIe BEIecTBa.
BEIICCTB TUMBI KPUCTAIUTMUECKHUX PEIISTOK (ATOMHAs, MOJICKYJISIpHAS, HOHHAS, METAJUTHYECKast ). 3aBUCUMOCTh

(U3UYECKUX CBOMCTB BEIIECTBA OT THUITA KPUCTAITMIECKOMN PEIIeTKH. 3aBUCUMOCTh XUMHUYECKON

AKTUBHOCTH BEIIECTB OT BUJAa XUMUYIECKOU CBSI3U M TUTIA KPUCTAJUTMUECKOH perneTku. [Ipudaunbt

MHOTO00pa3us BEIIECTB

IIpakTn4yeckue 3aHATHS

19-20 3Hanue HOMEHKJIATYpbl HEOPTaHUYECKUX BEIIECTB: Ha3BAaHUE BEIIECTBA UCXO/ISI U3 X XUMUYECKOU

(dbopMyIIbI UITU COCTaBICHUE XUMHUECKON (POPMYIIbI HCXO/IS U3 HA3BaHUS BEILECTBA 0 MEXTyHAPOIHOM

(MIOITAK) mnu TpuBHaIbHOM HOMEHKIIATYPE.

Pemenne mpakTHUecKMX 3aJaHM O KIacCH(HUKAIMU, HOMEHKJIATYpe U XUMHYECKHM (opmyrnam

HEOPTaHMYECKUX BEIIECTB Pa3IMIHBIX KJIACCOB (yrapHBIM Ta3, YIICKUCIIBIN Ta3, aMMHUaK, TalleHasi U3BECTh,

HeraleHasi U3BeCTb, MUThEBAsl COJAa U JAPYTUX): HAa3bIBaTh M COCTABIATH (POPMYIIBI XUMUYECKUX BEIIECTB,

OTIPECIIATh IPUHAICIKHOCTD K KJIACCY.

Hcrounnku xummndeckoit nHGopmaiuu (cpeacts MaccoBoii nHpopmanuu, cetb nTepuer u apyrue). [louck

nH(pOpMAIUHU 110 HA3BAHUSIM, HICHTH(HHUKATOPAM, CTPYKTYPHBLIM (hopMyIam
Tema 3.2. ®uszuko-| OcHOBHOE coAep:KaHUe OK 01
XUMHYECKHE TeopeTnyeckoe o0yueHue OK 02
CBOMCTBA 21-22 Metambl. O6mue GU3MIECKUe U XMMHYECKHME CBOMCTBA MeTauoB. CrocoObl MOMydeHHUs. 3HaUCHHE
HCOPTaHMYICCKUX | \eTaIoB M HEMETAUIOB B MPHUPOJIE M JKU3HEAEATSIILHOCTH YEIOBEKa M OpraHu3MoB. Koppo3usi MeTauioB:
BCIICCTB BUIBI KOPPO3UH, CLIOCOOBI 3aIIUTHI METAJIIOB OT KOPPO3UHU

23-24 Hewmetambl. OOmue ¢usnyeckue M XUMHYECKHE CBONCTBAa HEMETAJUIOB. THUNHWYHBIE CBOHCTBa
HemetaiuioB [V— VII rpynn. Knaccudukanus 1 HOMEHKIIaTypa COeIMHEHUN HeMeTaioB. KpyroBopoTsl
OMOTE€HHBIX IEMEHTOB B IIPUPOJIE

25-26 XUMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCHUIOB, THIPOKCHIOB,
KHCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COCAMHEHMH, BRICIINX OKCHIOB M THIPOKCHIOB

IIpakTHyeckne 3aHATHA
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27-28 CocraBieHHE YpaBHEHUM XMMUYECKUX PEAKIMHA C y4aCTHEM MPOCTHIX M CIIOKHBIX HEOPraHUYECKUX
BEIIECTB: METAUIOB M HEMETAJUIOB; OKCHJOB META/UIOB, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCJIOT, OCHOBaHMM M  aM(OTEpHBIX T'HJIPOKCHAOB; HEOPraHUYECKUX  COJei,

XapaKTEePU3YIOIINX UX CBOWCTBA. 2
Pemienne mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHU Ha CBOWCTBA, COCTaB, MOJyYEHUE U
0e30macHOe UCTIOIb30BAHNE BAKHEUIIINX HEOPTAHMYECKUX BEIIECTB B OBITY M MPAKTHUECKOU JEATEIHHOCTH
YeJI0BEeKa
Tema 3.3. OcHOBHOe coiep:KaHue 2 OK 01
Wnentuduxauus | JlaGopaTropHbie 3aHATHS 2 OK 02
HEOPraHM4ECKUX  29-3() JlaboparopHas padoTa «neHTr(UKaINs HEOPraHHYSCKUX BELIECTBY. OK 04
BCIICCTB Pemienne SKCHEpUMEHTANBHBIX 3a/lad [0 XHWMHWYECKHMM CBOMCTBAM METAUIOB U HEMETAIJIOB, IO
pPacro3HaBaHUIO U MOJIYYEHHUIO COSAMHEHUI METAJNIOB U HEMETAJIOB. )
WNnentuduxanuss HEOPraHMYECKHMX BEUIECTB C HCIOJb30BAHHEM UX (PU3MKO-XUMHUYECKHX CBOICTB,
XapaKTepHBIX KAUEeCTBEHHBIX peakiuii. KadecTBeHHbIE peakuu Ha Cylb(dar-, KapOoHAT- U XJIOPUA-aHUOHBI,
Ha KATHOH aMMOHUS
KoHnTpoibHasn N . .
31-32 Beinmonnenue 3aganuii no treMe : «CBoiicTBa HEOPraHMUECKUX BEIIECTBY 2
pabora 2
Paznen 4. CTpoeHue U CBOICTBA OPraHM4YeCKNX BelleCTB 24
Tema 4.1. OcHoOBHOe coJepKaHue 4 OK 01
Knaccupukanusi, | Teoperndeckoe o0y4eHue 2
CTPOCHHUE 1 33-34 [losiBneHue 1 pa3BUTHE OPTaHUYECKOW XUMUH Kak Hayku. [Ipenmer oprannueckoir xumuu. Mecto u
HOMEHKJIaTypa 3HaUYE€HHE OPTAaHMYECKOM XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHUYECKUX XHUMHUYECKOE CTPOEHUE KaK MOPSAJOK COEIMHEHHSI AaTOMOB B MOJIEKYJIE COIVIACHO UX BaJIEHTHOCTU. OCHOBHBIE
BEILIECTB MIOJIO’KEHUSI TEOPUM XMMHUUYECKOTO CTPOEHUS OpraHmdeckux coequHeHuil A.M. bytnepoBa. YrieponHslii
CKEJIET OpraHM4eCKON MOJEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XWMHUYECKOTO CTPOECHHSI MOJIEKYI. )
H3omepust u U30MepHI.
[Tonsitne o dynknuonaneHoM Tpynme. Pamgukan. [IpuHIunel kiaccupuKanu OpraHUYECKUX COCTMHEHHI.
MexayHapoaHass HOMEHKJIATypa W MPUHIMIB HOMEHKIATYphl OpraHudeckux coenauHeHuid. [lonstue 00
a30TCO/CPIKAIIUX COCTMHECHUSIX, OMOJIOTUUECKH aKTHBHBIX BEIIECTBax (yrieBojax, KMpax, Oeiakax u Ap.),
BBICOKOMOJICKYJISIPHBIX COSTMHEHUSIX (MOHOMED, TTOJIMMEP, CTPYKTYPHOE 3BEHO)
IpakTHyeckune 3aHATUSA 2
35-36  YMeHHWe TOJIb30BaThCd HOMEHKIATYPOH OPraHMYECKHX COCIMHEHUW OTJEIbHBIX KJIACCOB
(HaChIIIIEHHBIC, HCHACHIIICHHBIE U aPOMATUYECKHE YTIEBOJOPObI, CHUPTHI, (PEHOIBI, aabACTUABI, KETOHBI, 2

KapOOHOBBIC KUCIOTHI M Jip.) COCTaBICHNE MOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJT OpraHHmIeCcKuX
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BEILIECTB OTJEIBHBIX KJIACCOB, UCMOJIb3YS UX Ha3BaHUS IO CUCTEMATUYECKOU U TPUBUAJIBLHOM HOMEHKIIATYpE
(aTHIIEH, aneTUiIeH, TIUIepruH, GeHomn, hopManbaerua, YKCyCHas KUCIOTa, TIUIKH). PacyeTsl nmpocTeiiei
(bopMyIIbI OPraHuYecKO MOJICKYJIbl, HICXOJIS U3 SJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpraHNUYeCKHUX
COeIMHEHUN

OcHOBHOe coiep:KkaHue

12

Teopernueckoe o0y4enue

37-42 ®u3NKO-XMMHYECKHE CBOWCTBA OPraHUYECKUX COCAMHEHUH OTIENbHBIX KJIacCOB (OCOOCHHOCTH
KJaccu(uKaluyl ¥ HOMEHKJIATYpbl BHYTPM Kilacca; FOMOJIOTHYECKMH psn u oOmas Qopmyna; uzomepus;
(du3nueckre CBOMCTBA; XMMUUYECKHE CBOMCTBA; CIIOCOOBI OTYUYCHHUS):

— TpeAesbHbIE YITIEBOJOPOJbl (aJKaHbl M LUKJIOANKaHbl). ['opeHHMe MeTaHa Kak OJUH M3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBILUIEHHOCTH M ObITy. CBOMCTBA MPUPOJHBIX YTIJIEBOJOPO/IOB, HAXOX/IECHUE B
HpUPOJE U IPUMEHEHHUE AJIKAHOB;

— HeTpeieNbHbIe (AJIKEHbI, AJIKUHBI U aJIKaINEHbl) ¥ apOMAaTUYECKUE YIIIEBOAOPO/bl. ['opeHne aneTuiaeHa Kaxk
MCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHHU JJIsl CBAPKU M PE3KU METAJJIOB

— KHUCIIOpOJCOepkKalllie COeAUHEHNs (CUPThl U (EeHOJIbI, KapOOHOBBIE KUCIOTHI U 3QUPHI, aJIbAETUIBI U
KETOHBI, KUPBI, YTIeBObl). [IpakTHueckoe NpuMeHeHNe 3TUIICHTIIUKOIIA, TIuleprHa, (peHomna. [Ipumenenue
dbopmanibrieruaa, aneTaablIeruia, YKCyCHOM KHCJIOTh. MbUIa Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT.
Morolue CBOMCTBA MbLIA

— a30TCOJEPIKAINE COCTUHEHUs (aMHHBI M aMHUHOKUCIIOTHI, O€iKu). BBICOKOMONEKYIISIpHBIE COSAMHEHUS
(cuHTeTHYeCKHEe W OMONIOTUYECKU-aKTUBHBIC). MOHOMEp, TOTUMEp, CTPYKTypHOe 3BeHO. [lommmepusanus
ATUJIEHA KaK OCHOBHOE HAIIPaBJICHUE €r0 UCIOJIb30BaHUA.

I'eHeTnyeckas CBI3b MEXKY KjacCaMU OPraHUYECKUX COSAUMHCHUM

IIpakTyeckune 3aHATHSA

43-46 3HaHue CBOWCTB OPraHMYECKHX COEIMHEHUH OTHIENbHBIX KJIACCOB (TpUBMAJbHAs M MEXAyHapOJHas
HOMEHKJIaTypa, XUMHYECKHE CBOMCTBa, CIOCOOBI MOJyYEHHUs): TNpeAesbHble (aJKaHbl M ILMKIIOAJIKAHbI),
HernpeiebHble (aJIKeHbl, aJKUHBl M aJKaJWeHbl) U apOMAaTHYECKHUE YIJIEBOJIOPOJbI, CIUPTHI U (HEHOIBI,
KapOOHOBBIE KUCIOTHI U 3(QUPHI, adbJAECTHABl U KETOHBI, aMUHbBl M aMHUHOKHUCIIOTHI, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHMS. 3a/laHus Ha COCTABIIEHUE YPAaBHEHNI XUMUYECKUX PEAKIMM C y9aCTUEM OPTaHUYECKUX BEIIECTB
HAa OCHOBaHMH MX COCTaBa U CTPOCHHUSI

CocraBiieHHE CXeM peakuil (B TOM YUCIIE 10 IPEAT0KEHHBIM LETIOYKaM MPEBPALICHHI ), XapaKTEPU3YIOLIUX
XUMUYECKHE CBOMCTBA OPraHUYECKUX COCTMHEHUN OTACIIBHBIX KJIACCOB, CIIOCOOBI UX MOJIYYCHHS U Ha3BaHUE
OpraHUYECKUX COCIMHEHUM 110 TPUBUAIBHON WM MEKIYHAPOAHOU CUCTEMATUYECKOW HOMEHKIIATYPE.
Pelienne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJlaHWil HA CBOWCTBA OPraHUYECKHX COCIUHEHUU
OTJICIbHBIX KJIACCOB

OK 01
OK 02
OK 04
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JlabopaTopHas padora

47-48 Jlaboparopnas padota “IIpeBpaiieHust OpraHMueCKUX BEIIECTB MPU HarpeBaHuu".
[TonyueHune sTuieHa U U3y4EHHE €ro CBOMCTB. MOIEIMpOBaHUE MOJIEKY]I U XUMHUYECKUX IPEBpPALCHUN Ha
IpUMEpPE 3TaHa, ITUICHA, alleTUIICHA U JIP.

Tema 4.3. OcHoBHOe coJep:kaHue OK 01
Unentuduxanus | Teopermueckoe o6ydenne OK 02
OpTaHMHCCKUX 49-50 buoopranuueckue coeauHeHus. [Ipumenenue u Ouonormueckas poib yrieBonoB. OkuciIeHHE OK 04
BCILCCTB, MX YTJIEBOJIOB — HCTOYHUK DHEPIUHU JKUBBIX OpraHu3moB. O0gacTu NpUMeHeHUs: aMUHOKUCIOT. [IpeBpatenus
SHATCHHC 1 0enkoB muuM B opranuszMe. buonornuyeckue ¢ynkmumu O6enkoB. buonorndeckue ¢yHkumu xupos. Poib
TPUMCHCHHC B OpraHWYECKON XMMHUH B PEIICHUH MPOOJIEeM MUIIEBON 6€30IaCHOCTH
ObITOBOI 1 .| 51-52 Ponp opraHmueckoil XMMHM B pEIIEHUH NPOOJIEM HHEPreTHdeckoil 0e30macHOCTH, B Pa3BUTHU
NPOM3BO/ICTBCHHON MEAMIIMHBI, CO3[JaHUM HOBBIX MaTEpUajoOB, HOBBIX HCTOYHHMKOB SHEPruu (aJbTEPHATUBHBIE HCTOUYHUKH
ACATCIILHOCTH sHepruu). OnacHOCTb BO3JEHCTBUS Ha JKUBBIE OPraHU3Mbl OPraHUYECKHUX BEILIECTB OTACIBHBIX KJIACCOB
Heqopeka (YrieBoaopo/bl, CIUPTHI, (PEHOIBI, XJIOPOPraHUYECKHE TPOU3BOHbBIE, aJIbACTUABI U JIP.), CMBICI ITOKa3aTeNs
IIPEJIEIbHO JONYCTUMOIN KOHLIEHTPALMH
JlabopaTopHbIe 3aHATHS
53-54 JlabopaTtopHas padota: “MneHTudukanus opraHMuecKuX COeIUHEHNUN OTACTbHBIX KIaCCOB”
YMeHue NpoBOAMTH HISHTH(PUKALNIO OPraHMYECKUX COEAMHEHHUI OTIENbHBIX KIJIACCOB (Ha MpuMepe
aNbJIETUIOB, KpaxMaja, YKCYCHOM KHCIIOThI, O€JNKOB M T.N.) C MCIOJb30BAaHUEM HUX (PU3UKO-XUMUYECKUX
CBOWCTB M XapaKTEPHbIX KAUeCTBEHHBIX peakiuii. JleHaTrypanus Oenka mpu HarpeBaHUH. L{BeTHBIE peakiuu
0enkoB. Bo3HUKHOBEHHE aHATUTUYECKOTO CUTHAJIA C TOYKH 3PEHHSI XUMHUUECKHX MPOIIECCOB MPHU MPOTEKAHUH
Ka4eCTBEHHOU peaKkIMy, O3BOJISIONICH MISHTH(PHUIMPOBATh NPEUI0KEHHBIE OPTaHUYECKHE BEILIECTBA
KonTpoasHas . N
pabora 3 55-56 BeimonHenwue 3aganuii o teme: « CTpyKTypa ¥ CBOMCTBA OPraHUYECKUX BEIIECTBY
Paspeu S. Kunernyeckne u TepMOAUHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHX PeaKkuuni
CxopocTthb OcHOBHOe coiep:KkaHue OK 01
XUMHUUYECKUX OK 02
peaKkiuu.
XuMHYECKOE
paBHOBECHE

TeopeTnyeckoe o0yueHue
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57-58 CKOpOCTb peakiyH, ee 3aBUCHUMOCTh OT PAa3IUYHBIX (PaKTOPOB: MPUPOABI PEarupyrouux BEIECTB,
KOHLIEHTpAllMN PEarupyrolnx BEIECTB, TEMIIEPATyphl U IIOMIAIN PEAKIIMOHHON MMOBEPXHOCTH. TeIIoBbIE
3¢ GeKThl XUMUYECKUX peakiii. DK30- U SHIOTEPMHUYECKUE, PEAKIINH.
OO6patumMocTh peakuuid. XMMUYECKOEe PaBHOBECHE M €r0 CMEIICHHE IO/ JIeHCTBUEM pa3IMyYHBbIX (PaKTOpOB
(KOHIIEHTpalKs peareéHTOB MM MPOAYKTOB PEaKlny, JaBJICHUE, TEMIepaTypa) /Uil CO3JaHus ONTHMAaIbHBIX
yYCIIOBUM MPpOoTeKaHus xumudeckux nporneccon. Ipunanun Jle IlaTenbe

IIpakTHyeckue 3aHATHA OK 01
59-60 Pemenne mpakTHKO-OPUEHTUPOBAHHBIX 33/JlaHUN HAa aHaW3 (aKTOPOB, BIUSIONIMX HA W3MEHEHHE OK 02
CKOPOCTH XMMHYECKON PEaKIMH, B T.4. C TO3UIUNA DKOJIOTHUYECKHU I1eJIeCO00pPa3HOr0 MOBEACHUS B OBITY H
TPYZIOBOM AESTEIBHOCTHU B LIEISIX COXPAHEHUsI CBOETO 3/I0POBBS U OKPYIKAIOIIEH MPUPOTHOM Cpeibl.
Pemenne npakTUKO-OpUEHTHUPOBAHHBIX 3aaHuil Ha npuMeHenne npuHuuna Jle-lllatense nus HaxoxaeHUA
HATPaBIIEHUSI CMEILIEHUSI PABHOBECHS XMMHUYECKON peakluy U aHanu3 (aKTopoB, BIHSIONIMX Ha CMEIICHHE
XUMHYECKOTO PABHOBECHSI
Pazgea 6. PacTBOpbI
Tema 6.1. OcHoBHOe coaep:kaHue OK 01
HowusiTre o Teoperuueckoe o0yuenune OK 02
pacTBopax 61-62 PactBopenue kak (M3MKO-xUMHYecKkuii mpouecc. PactBopbl. CrocoObl IPUTOTOBIECHUS PACTBOPOB. OK 07
PactBopumMocTs. MaccoBast 10151 pacTBOpeHHOro BemiecTBa. CMBICT MOKa3aTelss MpPelebHO JO0MYyCTUMOM
KOHIIEHTPAIIMHU U €T0 UCIOJIb30BaHUE B OLIEHKE SKOJIOTHYECKON 0€30MaCHOCTH.
[TpaBuita 3KOTOTUIECKH IEIeCO00Pa3HOTO TIOBEICHUS B OBITY U TPYIOBOU AEATEILHOCTH B IIENISIX COXPAHCHHUS
CBOETO 3JI0pPOBbS M OKpYXKaIOIIEeH NPUPOAHON Cpe/bl; OMAaCHOCTh BO3JEHCTBUS Ha JKHUBBIE OpPraHU3MBI
OMpEIETICHHBIX BEIIECTB.
Pemennie nmpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHU Ha PacTBOPHI, MCIOJIb3yeMble B OBITOBOW U
TPOU3BOACTBEHHOM JICSITEIbHOCTH YEJIOBEKA
Tema 6.2. OcHoBHoOE conepxxaHue OK 01
Hccnenosanne JlaGopaTopHblie 3aHATHS OK 02
CBOUCTB PaCTBOPOB 63_64 JlaGopatopHas paboTa «[IpHroTOBIEHHE PACTBOPOBY. OK 04
[IpurotoBnenue pacTBOpPOB 3agaHHOW (MaccoBOW, %) KOHIIEHTpaluH (C MPaKTHKO-OPUEHTUPOBAHHBIMH
BOITPOCAMH) U OTIIPEICTICHNE CPEIbl BOAHBIX PACTBOPOB.
PelieHue 3a1au Ha TPUTOTOBJIEHUE PACTBOPOB
IIpodeccnoHabHO-OPHEHTHPOBAHHOE COJePKaAHNeE (COlAepPKaHHue PUKJIATHOTO MOIYJIs1)
Paszgen 7. OK 01

Xumus B ObITY U IPOM3BOACTBEHHOM AeSITeJIbHOCTH YeJIOBeKa
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Xumus B ObITY U
MPOU3BOACTBEHHOMN
JeSATeIbHOCTH
9eIoBeKa

OcHoBHOe conep:kaHue

Teopeaneclcoe oﬁyqe}me

65-66 Hogeiimme qOCTHKEHHS] XAMUYECKON HAYKH U XUMHYECKOW TEXHOJIOTUH. POJIb XMMUH B 00€CTICUeHUH
HKOJIOTHUECKOM, IHEPreTHUeCKOi M MHIEeBOH 0e30MacHOCTH, pa3BUTHH MeAuIMHBEL [IpaBuia moucka u
aHaJn3a XUMUYECKON MHPOPMAIIMN U3 PAa3TMYHBIX UCTOYHUKOB (Hay4Hast U y4eOHO-HaydHas JTUTEpaTypa,
CpEJICTBA MacCOBOM MH(pOpMaIHH, ceTh MHTepHET)

HpaKaneCKue 3aHATHUSA

67-70 Tlouck W aHaau3 KEHCOB O MPUMEHEHWU XUMHUYECKUX BEIIECTB W TEXHOJOTHUH C y4eTOM OyIyIlIeH
po(hecCHOHANBEHON JESITEILHOCTH TI0 TeMaM: Ba)KHEHIIIHE CTPOUTEIbHBIE MaTepHUalbl, KOHCTPYKIIMOHHBIC
MaTepuaibl, KpacKH, CTEKJIO, KepamHKa, MaTepuajbl IS AJIEKTPOHUKH, HAHOMAaTepHallbl, TEKCTHJIbHBIE
BOJIOKHA, MCTOYHUKH DHEPrHH, OPraHMYECKWe W MUHEpaIbHbIC YI0OpEeHWs], JIEKapCTBEHHBIC BEIIECTBA,
OBITOBAst XUMUSI.

3amuTa: IlpencraBiieHne pe3yabTaToOB PElISHUs] KeHCOB B (JopMe MHUHH-JOKJIAA C IPE3eHTAIEH

OK 02
OK 04
OK 07
IIK 3.4

71-72 IIpoMe:KyTOYHASI ATTECTAIUA N0 AMCHMILINHE (IU(pdepeHIMPOBAHHBIN 3a4eT) B BUAE
TeCTUPOBAHUA

Bcero

72
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3. YcaoBus peaqu3anum nporpaMmbl 001eo0pa3oBaTeIbHOM JUCHUNIIMHBI

3.1. TpeGoBanusi K MUHUMAJBLHOMY MATEPUAJIBLHO-TEXHUYECKOMY 00ecrevYeHHI0

Peanu3anus nporpaMmbl JUCHUILTUHEL TpeOyeT Haanuus yueOHoro kabunera Xumusi u buonorus.
ObopynoBanue yuebHoro kabunera: HacTeHHbIe CTEHIBI OCTOSTHHOM AKcno3unuu «O0mue GopmyItbt
OpPraHMYECKUX COEIUHEHMID», « PacTBOPUMOCTH cojeil, KUCIOT U OCHOBAHUN B BOJE», « DIEMEHTHI C
MOCTOSIHH OW U MEPEMEHHON BAJICHTHOCTBHIO», « DPU3HMYECKHE BEIUYMHBI B XUMHUECKUX PACUETAX», «
Xumusd 1 xku3Hby, «Munepaisl u pyab», «I[ICXD .. MenaeneeBay.

Y4eOHbIe HATIISATHBIC TTOCOOUS:

- pa3pabOTKH MPaKTUYECKHX, JTa0OpaTOPHBIX padoT,

- pa3pabOTKH 3aHATHIA I CAMOCTOSTENFHON paObOThl 00yYarOInXCs,

- TeMaTU4YeCKUe TaOJIHIIbI,

- KOJUICKIINH;

TCO: HOYTOYK, BUACOMPOCKTOP.

O6opynoBanue:

PaGouee mecto nenarora:

-CTOJ, CTYJ, JIOCKa, 3KpaH, Aepxarenu s tabmur, tym6a st TCO, mynbT yrnpaBieHUs], BRITSKHON
mikad, OakTepUIIMIHAS JIaMIIa.

PaGouee mecto oOyuatomerocs:

-ctou - 15, crynbs — 30.

3.2. UupopmaumonHoe odecriedyeHue 00yuUeHust
Ilepeyenr pexoMeHayeMbIX Y4eOHBIX u3AaHul, HWHTepHeT-pecypcoB, NONMOJHUTEIbHOM
JIMTEPATYpPhI

s cTryaeHToB:

1.Epémun B.B. Xumus Yrayon€uusrii ypoenb.10-11xn. Tlox penaknueii Jlyauna B.B. M. [Ipoda
2020.

2.I'pubanoBa O.B. O6mas u Heoprannyeckast xumus .denukc 2019.

3. Tynukun E.W. Yue6Hoe nocobue. CII6 Jlans 2019.

la6puensu = O.C.  ,OctpoymoB  W.T. CnankoB C.A  Xwmma 10 w1 AO
«znarensctBo Ilpocenienue.»2023

lNabpuensiu O C OctpoymoB U I' CnaakoB C A Xumust 11 knace AO «M3narensctBo»2022
lNa6puensa O.C. OctpoymoB N.I'. Axnebennn A.K. Xumus. Bognsiii kypc. OOO « Ipoda», AO
«3marenscTBO. [IpocBemenue.»2022

Epémun B.B.,Ky3pmenko H.E., Tepenun B.U., Jlpo3zgoB A.A .Xumus 10kn. Xumus 1lkia. c
yry6nénabM u3ydenueM. AO « U3narenscto. [Ipocsemenue.»2022

s npenogaBaresiei:

O6 obpazoBanuu B Poccuiickoit ®@enepanuu: denep. 3akoH ot 29.12. 2012 Ne 273-d3 (B pen.
®epnepanbhbix 3ak0HOB OT 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-D3,
o1 23.07.2013 Ne 203-®3, o1 25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-D3, o1 03.02.2014 Ne 15-D3,
ot 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHCCCHHLIMHU
®epnepanbubiM 3ak0HOM OT 04.06.2014 No 145-D3, B pea. ot 03.07.2016, ¢ uzm. ot 19.12.2016.)

[Tpuka3 MunuctepcTBa oOpa3oBanust U Hayku P® ot 31 gexabpst 2015 r. N 1578 "O BHeceHun
U3MEHEHUH B (QelepaibHblii TOCYAapCTBEHHBIH 00pa30BaTENbHBIM CTAaHAAPT CPEIHEro OOIIero
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o0pa3oBaHMs, YTBEP)KICHHBIH TNpuKazoM MuHHCTepcTBA 00pa3oBaHuss M Hayku Poccuiickoit
®eneparuu ot 17 masg 2012 r. N413"

[IpumepHass ocHoBHasi oOpa3oBaTelbHash MporpaMma CpeaHero obmero obpazoBaHus, 0JO0OpEHHAS
penienreM ¢eaeparbHOro yueOHO-METOUIECKOTr0 00bEAMHEHHS 10 001eMy 00pa3oBaHuI0 (TIPOTOKOI
ot 28 utons 2016 r. Ne 2/16-3).

CrnankoB u ap. Xumus Ui npodeccuii U CrenuagbHOCTeH TEXHUYECKOro nmpoduiis (3IeKTPOHHOE
npuioxkenue). — M.,2017

HuTepHeT-pecypcesl
www.pvg.mk.ru (oaummnuana «Ilokopu BopoObseBsl rops»).
www.hemi.wallst.ru (O6pa3zoBaTenbHBIN CalT U MIKOIBHUKOB « XUMUS).

www.alhimikov.net (OO6pa3oBaTenbHBIN CAUT IS ITKOJIBHUKOB).
www.chem.msu.su (DeKTpoHHass OMOINOTEKA 110 XUMHUH ).

www.enauki.ru (MHTepHeT-u3aHue il yuureneil «K EcrecTBeHHbIE HAyK» ).
www. lseptember.ru (MmeTonuueckas razeta «IlepBoe ceHTAOPs).

www.hvsh.ru (kypHan « XUMHS B IIIKOJIEY ).
www.hij.ru (kypHan « XUMUS U KU3HBY).
www.chemistry-chemists.com (31€KTpOHHBIH KypHaJI « XUMUKU U XUMHUS»).

4. KOHTPOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHUS 00111e00pa30BaTe/IbHOM 1M CHUILIHHbBI

KoHTponb M olieHKa pe3yibTaToB OOYy4YEeHMsI OCYILECTBISIETCS IpEernojaaBaTesieM B Ipoliecce
MPOBEACHUS MPAKTUYECKUX 3aHIATHI M JIa0OpaTOPHBIX PabOT, TECTHPOBAHUS, & TAK)KE BBIMTOTHEHUS
0o0y4JarolMMUCS WHAMBHUIYabHBIX 3aJaHUl, TMPOEKTOB, uccienoBaHuil. Pe3ynbTarel oOyueHus
OTIpEACIISAIOT, YTO OOyYaroluecsl MOJDKHBI 3HAaTh, MOHMMATh W JAEMOHCTPUPOBATH IO 3aBEPIICHUU
W3YYCHUSI TUCIUTUINHBL.

Jns  dbopMmupoBaHus, KOHTPOJS W OLEHKH pPE3yJbTaTOB OCBOCHUS YyUE€OHOW AMCIUILIMHBI
WCIIONIb3YETCSl CUCTEMa OIEHOYHBIX MEPONPUATHUN, TPEICTABISIIONIas COOOW KOMIUIEKC Y4YeOHBIX
MEPOIPHUATHIA, COTIACOBAHHBIX C pe3ylibTaTaMu O0y4deHHs] U cHOpMyIUpOBaHHEIX ¢ ydeTrom OI'OC
COO (mpeametnsbie pe3ynbrathl o guciuiuinie) u I'OC CIIO.

THunbl 0LEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  PesyabraT 00yuenus .
MeponpusTHil

I | OcHoBHOE conepxkanmne

1 ®opmyMpoOBaThH

Pa3gea 1. OcHoOBBI

0a30BbIC IOHATHSA U
CTPOEeHHs BellecTBA

3aKOHBI XUMHUH
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTaTt 00yyeHus

THunbl OLEHOYHBIX
MepOonpPUATHI

1.1

OK 01

CtpoeHne aToMOB
XUMHUYECKHUX 3JIEMEHTOB
U IIPUPOJIa XUMUYECKOM
CBSI3H

CocTaBlIsITh XUMHUYECKHIE
(hopMyJTBl COeTUHEHUH B
COOTBETCTBHUH CO
CTETCHBIO OKUCIICHUS
XUMHYECKHX DJICMCHTOB,
HCXOJS U3 BAJICHTHOCTH U
AIEKTPOOTPHUIATEIIBHOCTH

1. Tect «CTtpoeHue aTOMOB
XAMHUYECKHX DJIEMEHTOB U
MIPUPOJA XUMHUYECKOHN CBS3H.
2. 3amauyy Ha COCTABJIEHHE
XUMHYECKUX POpMYIT
JIBYXaTOMHBIX COEIUHEHUN
(oxcuaoB, cynbhuaos,
TUJIPUJIOB U T.IL.).

3. 3agaHns Ha UCIOJIB30BAHNUE
XAMUYECKOH CUMBOJIMKH U
Ha3BaHUU COCTUHEHUH I10
HOMEHKJIaType
MEXKIyHapOIHOTO COI03a
TEOPETUYECKON U
MPUKJIAJHON XUMUU U
TPUBUAIILHBIX Ha3BaHUM JIJIs
COCTaBJICHUS XUMUYECKHUX
(dhopMyJT ABYXaTOMHBIX
COCIMHECHHH (OKCHJIOB,
CyJb(pUA0B, TUAPHUIOB U T.I1.)
U IPYTUX HEOPTaHUYECKHUX
COCIMHCHHI OTACIbHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Iepronnueckuii 3aKOH U
tabnuna J[.1.
Menpeneena

XapakTepu3oBaTh
XUMUYECKHE IJIEMEHTHI B
COOTBETCTBUU C UX
ITOJIO’KEHUEM B
MIEPUOIUYECKON CUCTEME
XMMHYECKHUX 3JIEMEHTOB
.M. Menneneera

1. Tect «MeTamnuueckue /
HeMeTaJlJIMYeCKHe CBOMCTBA,
3IEKTPOOTPHUIIATEIHHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHYECKHX DJIEMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
IIOJIO)KCHUEM B
IIEPUOIUYECKON CUCTEME
XUMHUYECKUX 31eMeHTOoB . 1.
MeHnpaeneeBay.

2. IlpakTdeckue 3ailanust Ha
YCTAHOBJICHUE CBSI3H MEXTY
CTPOEHUEM AaTOMOB
XHUMHYECKHUX 3JIEMEHTOB B
MEPUOIUYECKUM U3MEHEHHEM
CBOMCTB XMMHYCCKHX
3JIEMEHTOB U X COCIMHECHUM
B COOTBETCTBUHU C

26




OK/IIK

Moayas/Paznen/Tema

Pe3yabTaTt 00yyeHus

THunbl OLEHOYHBIX
MepOonpPUATHI

nosoxkenueM Ilepuonnueckoi
CUCTEME.

3. IlpakTuxo-
OpUEHTUPOBAHHBIE
TEOPETUUECKUE 3aJJaHUs Ha
XapaKTepU3aLUI0
XUMUYECKUX IJIEMEHTOB:
«Merammndeckue /
HeMeTaJNIMuecKHe CBOMCTBA,
3NEKTPOOTPULATENBHOCTD U
CPOJCTBO K 3JIEKTPOHY
XUMUYECKUX 3JIEMEHTOB B
COOTBETCTBHE C UX
3JEKTPOHHBIM CTPOCHHEM U
MOJIOKEHUEM B
IIEPUOTUYECKON CUCTEME
XUMUYECKUX IJIEMEHTOB

J .. MenneneeBa

Pa3znen 2. Xumuueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHYECKUX PeaKkuui

KonrpoabHnas padora
«CTpoeHue BelecTsa u
XHMHYeCKHe Peakium)

2.1

OK 01
OK 04

THUOBl XUMHUYECKUX
peakuuii

CocTaBisiTh peakuuu
COEIMHEHMS, Pa3TI0KEHUs,
oOMeHa, 3aMeIIeHuUs,
OKHUCJIUTEIbHO-
BOCCTAHOBUTCIIbHBIC
peakiumn

1. 3amauu Ha cocTaBIcHUE
YPaBHEHUU PEaKIUM:

— COCMHEHHUS, 3aMEIICHHUS,
pa3noxeHus, 0OMeHa;

— OKUCJIUTENIbHO-
BOCCTaHOBUTEJIBHBIX PEAKIUI
C UCIOJIb30BaHUEM METO/Ia
AJIEKTPOHHOTO OajaHca.

2. 3a1a4yn Ha pacyeT MacChl
BELIECTBA WU 00bEMaA

ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3
Y4acTBYIOLIUX B PEAKIIUU
BEIIECTB; PACUYETHI

Macchl (00bEMa, KoTMuecTBa
BEIIECTBA) MPOIYKTOB
peaxiuu, eciiu OJJHO U3
BEIIECTB UMEET MPUMECH

2.2

DIEeKTPONUTHYECKAs
IUCCOLMAINS U HOHHBIH

CocTaBnaTh ypaBHEHUs
XUMHUYECKHUX PeaKINU

1. 3amaHus Ha cocTaBJIEHUE
MOJICKYJISIPHBIX H HOHHBIX
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTaTt 00yyeHus

THunbl OLEHOYHBIX
MepOonpPUATHI

o0OMeH

HOHHOTO OOMEHA C
y4acTueM
HEOPraHMYECKUX BEIECTB

peaKkuuii ¢ y4acTUEM KHUCIIOT,
OCHOBAHUM U COJICH,
YCTaHOBJICHUE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI

2. JIabopartopHas paboTa

"Turbl XUMHUYECKUX peakiuit’

Pa3zpnen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKHUX
BelleCTB

HccaenoBarb crpoenue u
CBOliCTBa
HEOPraHu4ecKux
BellecTB

KonTtposbnas padora
«CBoiicTBa
HEOPraHU4eCKUX BellecTB»

3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa U
CTPOCHHE
HEOPraHUYECKUX
BEILIECTB

Knaccugpunuposats
HEOpPTraHUYeCKHe
BEIIECTBA B COOTBETCTBHUH
C UX CTPOCHHEM

1. Tect «Homenknarypa n
Ha3BaHWE HEOPTaHUYECKHUX
BEIIIECTB UCXOJISI U3 UX
XUMHUYECKON (HhOPMYJIIBI HITH
COCTaBJICHHE XMMUYECKOMN
(bopMyIIBI HCXOMS U3
Ha3BaHUs BEILIECTBA MO
MEKIYHAPOIHON WU
TPUBHAIIBHOU
HOMEHKJIAType».

2. 3aga4u Ha pacyeT
MacCOBOM J0JH (MacChI)
XUMHYECKOTO PJIEMEHTa
(coequHeHUs) B MOJIEKYJIe
(cmecn).

3. [IpakTrueckue 3aJaHus 1Mo
KJIacCU(UKALINH,
HOMEHKJIATyPe U XUMUYECKUM
dhopmynaM HEOPraHUYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB.
4. ITpakTrueckue 3aJlanus Ha
ONpeICICHUE XUMUYECKOM
AKTUBHOCTH BEILIECTB B
3aBUCUMOCTH BUJA
XHMUYECKOW CBS3U U TUIIA
KPUCTAJUIMYECKOU PELIETKH

3.2

OK 01
OK 02

DUBNKO-XUMHUYIECKHUC
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

VYcranaBpiauBaTh
3aBUCUMOCTH (PH3HKO-
XUMHYECKNX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOCHHS aTOMOB U
MOJIEKYJI, & TAK)KE TUIIA

1. Tect «OcobeHHOCTH
XUMHYECKNX CBOMCTB
OKCHJIOB, KHCJIOT, OCHOBAHHI,
aM(}OTEPHBIX THIPOKCUIOB U
coJIeiiy.

2. 3ajaHus Ha COCTaBJICHHUE
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTaTt 00yyeHus

THunbl OLEHOYHBIX
MepOonpPUATHI

KPHUCTAJUTMYECKON
peleTku

YpaBHEHUN XUMHUYECKUX
peaKIuil ¢ y4aCTHEM IPOCTHIX
U CJIOKHBIX HEOPTaHUYECKHUX
BELIECTB: OKCHJIOB METAJUIOB,
HEMETaJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPraHUYECKUX
KHCJIOT, OCHOBAHUH U
aM(OTEepHBIX THIPOKCUIIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPU3YIOLUX UX
CBOICTBaA U CIIOCOOBI

MOy YEHHUSI.

3. IIpakTuko-
OpPUEHTUPOBAHHbBIE
TEOPETUYECKUE 3aJaHUs HA
CBOMCTBA U IIOJIyYEHUE
HEOPraHWYECKHUX BEIECTB

3.3

OK 01
OK 02
OK 04

Unentudukanus
HEOPTaHUYECKUX
BEILECTB

Uccnenosats
KAQUCCTBCHHBIC peaKHI/II/I
HEOPraHUYECKHUX BEIECTB

1. IIpakTuko-
OpUEHTHUPOBAHHBIC 3aaHUS
10 COCTABJICHUIO XUMHUYECKHIX
peakuuii ¢ yuactueM
HEOPraHMYECKUX BEIIECTB,
HCIIOJIb3YEMBIX JUISI UX
UACHTH(DUKAIIH.
2.JIaboparopnas pabdora:
“Unentuduxamnms
HEOPTraHUYECKHUX BEIIEeCTB”

Pa3zpnen 4. Ctpoenue u
CBOMCTBA
OpPraHu4yecKux
BellecTB

HccaenoBarb cTpoeHue
CBOIICTBA OPraHUYeCcKUX
BelllecTB

KonTtposbnas paéora
«CTpoenue u CBOICTBA
OpraHH4YeCcKHX BellecTB)

4.1

OK 01

Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHUYECKUX BEIIECTB

Knaccudumupoarts
OpraHUYECKHUE BEIIECTBA B
COOTBETCTBHUH C MX
CTPOEHUEM

1. 3amaHus Ha coCcTaBJIEHUE
Ha3BaHUN OPraHUYECKHUX
COEJIMHEHHM IO TPUBUAIIBHOMN
WJIU MEXITYHapOJIHOM
CHUCTEMaTHUYECKOM
HOMEHKJIAType.

2. 3aaHKs Ha COCTaBJICHHUE
TTOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hOopMyJT
OpPraHMYECKUX BEIIECTB
OTJIENILHBIX KJIACCOB.
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTaTt 00yyeHus

THunbl OLEHOYHBIX
MepOonpPUATHI

3. 3aauu Ha ONpeEeIeHNE
npocreimen GopmyIibl
OpPraHUYECKON MOJIEKYIIbI,
UCXOS U3 DIIEMEHTHOTO
cocraBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHMYeCcKux
COCIMHEHUN

VYcranaBnuBaTh
3aBUCUMOCTH (DH3HUKO-
XUMHUYECKHUX CBOMCTB
OpPraHUYECKUX BEILECTB OT
CTPOCHHS MOJIEKYII

1. 3agaHus Ha COCTaBICHUE
YPaBHEHUN XUMHUYECKUX
peakuuii ¢ yuactueM
OpPraHMYECKUX BEILEeCTB Ha
OCHOBaHUU MX COCTaBa U
CTPOCHHUS.

2. 3agaHusi Ha COCTaBJICHUE
YPaBHCHHUI XUMHUYECKUX
peakuil, WITIOCTPUPYIOIIHNX
XUMHYECKHE CBOMCTBA C
y4eTOM MEXaHHU3MOB
MPOTEKaHUs JAaHHBIX PeaKuil
Y TEHETUYECKOW CBSA3HU
OpraHUYeCKUX BEUIECTB
Pa3HbBIX KJIACCOB.

3. PacuetHsble 3a1a4uu Mo
YPAaBHEHUSIM PEAKLIHM C
y4acTHEM OPTaHUYECKUX
BEIIECTB.

4. JIaboparopnas paboTa
“IIpeBparieHus
OpPraHMYECKUX BEIIECTB MPH
HarpeBaHun"

4.3

OK 01
OK 02
OK 04

WNnentuduxarms
OpraHUYECKUX BEUIECTB,
UX 3HAYCHUE U
IPUMEHEHUE B OBITOBOM
Y MPOU3BOACTBEHHOMN
JeSITeNIbHOCTH YeJIOBeKa

Hccnenosath
KaueCTBEHHbBIE PEaKIINU
OpraHH4YeCKHUX
COCIMHECHHH OTACITEHBIX
KJIacCOB

1.IIpakTuko-
OPUEHTUPOBAHHBIE 3a/1aHUS
10 COCTABJICHUIO XUMUYECKUX
peakuil ¢ yyacTueM
OpPTaHUYECKUX BEUIECTB, B T.4.
UCTOJb3YEMBIX JUI UX
uaeHTU(UKAIUY B OBITY U
IPOMBIIIJICHHOCTH.
2.JIaGopaTopHas pabora:
“Unentudukanus
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Tunbl OlEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4eHnust .
MeponpHUATHIA
OpraHNYeCKUX COCTMHEHUHN
OTJI€JIbHBIX KJIACCOB”
5 Pa3znea S. Xapakrepu3oBarhb
Kuneruveckue u BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHYECKHE |(PAKTOPOB HA
3aKOHOMEPHOCTH PaBHOBecHE U CKOPOCTh
NPOTeKAHUS XHMHYECKHX pPeakiui
XUMHYECKHX peaKui
5 | OKO01 CKopocTh XMMHMUECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakumii. XuMHUYECKOE |BIMSIHHME KOHLUEHTPALMU |TEOPETUUYECKHUE 3a1aHUS Ha
paBHOBECHE pearupyromux BenecTB U |aHainu3 (pakTopoB, BIUSIOMINX
TEMIIEpPATypbl HA CKOPOCTh |HA U3MEHEHHE CKOPOCTU
XUMUYECKUX PEAKIUN XUMUYECKON PEAKLIUN.
XapakTepu3oBaTh [IpakTUKO-OpUEHTHPOBAHHBIE
BIIMSIHUE U3MEHEHUS 3a/1aHMsI Ha IPUMEHEHHE
KOHIIEHTpaluu Bemects, |npuHuuna Jle-Illatense nis
peakuuu cpeasl u HAaXO0’KJICHUS HaIpPaBIICHUS
TEMIIEPATYPHI HA CMEILIEHUS] PABHOBECHS
CMEIIIEHNE XUMUUYECKOTO |XUMUYECKOW PEaKuu U
paBHOBECHS aHamu3 (GaKTOPOB, BIUSIOLINX
Ha CMEIlEHNEe XUMUYECKOTO
paBHOBECHS
6 HccnenoBath nCTUHHBIE
Pa3znen 6. PacTtBopnl PacTBOPBHI € 32JaHHBIMH
XapaKTepuCTUKAMH
6.1 | OKO01 [Tonsitue o pactBopax  |Paznuyarh UCTUHHBIE 1. 3aaun Ha NPUTOTOBIICHHE
OK 02 pacTBOpbI pacTBOPOB.

2. ITpakTuko-
OPUEHTHUPOBAHHBIE PACUETHBIE
3a/1aHMsI Ha JIUCTIEPCHBIE
CUCTEMBI, UCTIOJIb3YEMBIE B
OBITOBOU U
MPOU3BOACTBEHHOMN
JESATETLHOCTH YeTIOBEKa
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Tunbl OlEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4eHnust .
MeponpusTHii
6.2 | OK01 Uccnenoanue croiicts |MccnenoBats Ghusmko- Jlaboparopnas pabota
OK 04 |pacTtBOpOB XUMHUYECKHUE CBOMCTBA “IIpuroToBieHHU€e pacTBOPOB”
UCTUHHBIX PACTBOPOB
II | IIpodeccnoHaNbHO-OPHEHTHPOBAHHOE COAEPKAHNE (COAePKaHHe IPUKJIATHOT0 MOAYJIs1)
7 Paszpnen 7. OuenuBatp nocJjieacTeus (3amura Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Ooyayurei
NMPOU3BOACTBEHHOI NMPOU3BOACTBEHHOI npodgeccuoHaIbHOM
AesITeJIbHOCTH AeTeJIbHOCTH YeJIOBeKa |1esiTeJIbHOCTH)
YyeJl0BeKa ¢ MO3ULM I
IKOJIOTHYECKOM
0e30macHOCTH

OK 01
OK 02
OK 04
OK 07
I[IK 3.4

Xumusi B ObITY U
MIPOU3BOICTBEHHOM
NesITeIbHOCTH YeJIOBEKa

O11eHUBATh ITOCIEACTBHS
OBITOBOM U
MIPOU3BOACTBEHHOMN
JIeSITEILHOCTH YeJI0BEKA C
MO3UITAH DKOJIOTHUECKOM
0e30macHOCTH

Keiic (c yuetom Oymymieit
npodeccrnoHanbHOM
NEeSTETbHOCTH)
Bo3MoOKHbBIE TEMBI KEHCOB:
1. ITorennenue kMMara u
BBICBOOOJK/ICHUE Ta30BbIX
THIPaTOB CO JIHA OKeaHa.
2. byaymue Matepuasl 11t
aBua-, MalINHO- U
npUOOPOCTPOCHHUSI.

3. HoBble maTepuainbl Ajis
COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PaCTHTEIBHBIX MPENapaToB

5. KPUTEPUU OLHEHOK
Vcxons n3 nocTaBIeHHOMN 1E7TH U BO3PACTHBIX BO3MOKHOCTEH CTY/IEHTOB, HEOOXOAMMO YUUTHIBATS!

- IPaBUJIBHOCTb U OCO3HAHHOCTDL HU3JIOKCHHUA COACPIKAHUA, ITOJ HOTY PACKPBITUA HOHHTHP'I, TOYHOCTH

yIOTpeOIeHHsI HAyYHBIX TEPMUHOB;

- cTeneHb CPOPMUPOBAHHOCTH MHTEIJIEKTYyaJIbHBIX U 00I1ey4eOHbIX YMEHHU:

- CAMOCTOATCIIBHOCTb OTBETA,

- P€YEBYIO I'PaMOTHOCTD U JIOTHYCCKYIO IMOCJICA0BATCIIbHOCTh OTBETA.

OTMeTKa «5»:

- IIOJIHO PACKPBITO COACPKaHNEC MaTCpUaJia B o0BbeMe nporpamMmsl 1 yqe6HI/n<a;

- UCTKO U IMMPABUJIBHO JAaHBI OIIPCACIICHUSA U PACKPBITO COACPKAHUC HOHﬂTPIIZ;

- BEpHO, UCII0JIb30BAHbI HAYUYHBIC TCPMUHEI;

- IJId 10Ka3aTCIbCTBA UCIIOJIBb30BAHbI PAa3JIMYHBIC YMCHUS, BbI BOJbI U3 Ha6HIOI[CHI/II>'I U OIIBITOB,

- OTBCT CaMOCTOHTeHBHBIﬁ, HCIIOJIb30BAHBI paHCC HpI/IO6peTeHHBIG 3HaHHA.
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OtMeTKa «4»:

- PaCKpBITO OCHOBHOE COJIep KaHUE MaTepuana;

- B OCHOBHOM IPaBUJILHO JIaHBI OTIPE/ICTICHUS TOHATUIN U UCIIOJIb30BaHbl HAYYHbIE TEPMUHBI;

- OTBET CaMOCTOSTSIIbHEIMN;

- OMpEJeNICHHs] TIOHITHI HETOJIHBIE, JOMYIICHH HEe3HAYMTENbHBIE HAPYIICHUS IOCIEA0BATEIIbHOCTH
M3JIOKEHUS, HEOOJbIITME HETOYHOCTH TPH HCIOJIB30BAaHMHM HAYYHBIX TEPMHUHOB WM B BBIBOJAX W
000011IeHNAX U3 HAOJIIOIEHHUNA 1 ONBITOB.

OtMeTKa «3»:

- YCBOGHO OCHOBHOE€ COJIep’KaHHE Y4eOHOro maTepuana, HO H3JI0KEHO (parMeHTapHO, HE Bceraa
IOCJICAOBATEIILHO;

- OIIpe/CIICHUs] IOHATUIM HETOCTATOYHO YETKHE;

- He HUCIIOJIL30BaHbI B KAYECTBE JOKA3aTENLCTBA BLIBOILI M 0000IIEHNS U3 HAOIIOAEHUHN U OIBITOB HJIN
JOTYIIEHBI OMTUOKU TPU UX U3JI0KEHUU:

- IOTYIICHBI OTMOKY U HETOYHOCTH B UCIIOIb30BAaHUH HAYYHON TEPMUHOJIOTUH, OTIPEACIICHUH TTOHSITHA.
OTMeTKa «2»:

- OCHOBHOE COJIep>KaHue Y4eOHOT0 MaTepuana He PacKphITO:

- HE JIaHbl OTBETHI HA BCIIOMOTaTENIbHBIE BOIPOCHI YUUTES;

- IOMYIICHBI TPYObIe OMMUOKU B OTPEICIICHUH TIOHATUH, PU UCTIOIH30BAaHUN TEPMUHOJIOTHH.

OtMeTKa «1»:

- OTBET Ha BOIIPOC HE JIaH.

KPUTEPHUU OLIEHKU ITMCbMEHHBIX PABOT

OtMeTKa «5»:

- OTBET IOJHBINA U MTPaBUJILHBIN, BO3MOYKHA HECYIIIECTBEHHAsI OIITUOKA

OtMeTKa «4»:

- OTBET HETIOJHBIN UK AOMYIIEHO He 0oJiee 2-X HECYIIECTBEHHBIX OMIHOOK.

OTMeTKa «3»:

- paboTa BEITIOJTHEHA HE MEHEE YeM Ha TIOJIOBHHY, JOMYIIEHa OJTHA CYIECTBEHHAs OIMIUOKA U TIPU STOM
JIBE-TPHU HECYIIECTBEHHbIE

OTMeTKa «2»:

- paboTa BBITTOJTHEHA MEHBIIIE, YeM Ha MOJIOBUHY WJIU COJIEPKUT HECKOJIBKO CYIIECTBEHHBIX OITHOOK

KPUTEPUM OLIEHKU BBITTIOJIHEHUA ITPAKTUYECKUX PABOT

Ouenka "5" craBUTCS, €CIIU CTYACHT:

1. mpaBWIJIBHO OIIpPENEIII LENDb OIbITA;

2. BBINOJHWI pPabOTy B TOJIHOM 0OBEME C COONIOZCHHEM HEOOXOAMMOM IMOCIe10BaTEIbHOCTH
IIPOBEJICHUS OIBITOB U U3MEPEHMUI;

3. CaMOCTOSITENIFHO U PALMOHAIBHO BBIOpAT M MOJATOTOBUI JUIS ONBITA HEOOXOIMMOE 000pyAOBaHHE,
BCE OIBITHI MPOBEN B YCIOBUIX U PEXKHUMAX, 00€CIIEUMBAIOLINX MOJYyYE€HUE PE3yJIbTaTOB U BBIBOJIOB C
HanOOJIbIIIEH TOYHOCTBIO;

4. HayyHO TpPaMOTHO, JIOTUYHO oONKcajd HaOMIOJeHUS W CPOPMYIMpPOBal BBIBOJBI W3 OmbITa. B
IIPEJCTABICHHOM OTYETE MPaBUIIBHO U AKKYPAaTHO BBIIIOJIHUII BCE 3aMCH, TAOIHUIIbI, PUCYHKH, YUEPTEXKH,
rpad UKy, BBIYUCICHUS U CeJall BEIBOADI;

5. IPaBUJILHO BBINOJIHUI AHAJIA3 [IOTPEILHOCTEN.

6. IPOSBIISIET OPraHN3ALMOHHO-TPY/I0BbIE YMEHHS (TIOAJIEPKUBAET YUCTOTY PabOUYero MecTa 1 MopsA0K
Ha CTOJI€, 5KOHOMHO HCIOJb3yET PACXOJAHbIE MAaTEPUAIIBI).
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7. DKCHEPUMEHT OCYIIECTBISET MO IUIAHY C YY€TOM TEXHUKH OE30MaCHOCTH W MpPaBHII PabOTHI C
MaTepuasaMu U 000pyJOBaHHUEM.

Onenka "4" cTaBUTCS, €CITU CTYICHT BBITIOJHWI TPeOOBaHUS K OIeHKe "5" HO:

. OTIBIT TIPOBOJIMJI B YCJIOBUSX, HE 00ECIIEYMBAIONINX JOCTATOYHOW TOYHOCTH U3MEPCHHIA,

. WJTA OBLJIO JIOIYIICHO JIBA-TPH HEJI0UETA;

. M He Oosee oHOM HeTpyOo# OMMOKH 1 OJHOTO HEeT0YeTa.

. WJTM DKCTIEPUMEHT MIPOBE/ICH HE MOJTHOCTHIO;

. WA B ONIMCAHUH HAOIIOIEHUH U3 OIbITa JOMYCTHI HETOYHOCTH, BBIBOJIBI CENall HETIOIHEIE.

Ouenka "3" craBUTCS, €CIIU CTY/ICHT:

DN A W N —

1. mpaBWIIBHO OMpENeIuI IeJib OMbITa: padOTy BBIMOJHSAET MPABHILHO HE MEHEE YeM HAIlOJOBHHY,
OJTHAKO OO0BEM BBITIOJHEHHOW YacTH TAKOB, YTO TO3BOJISICT IMMONYYHTHh IMPABWIBHBIE PE3YJIBTATHI U
BBIBOJIBI 10 OCHOBHBIM, TTPHHIIMITHATIHFHO BYKHBIM 33/1a9aM PaOOThI:

2. wm nmoaoop 0060pyIoBaHUs, OOBEKTOB, MAaTEPUAJIOB, a TaKXKe PabOTHI MO HAayady OIbITa MPOBEI C
MTOMOUIBIO YUUTEJIS; WM B XOZI€ IPOBEACHHUS OIbITa U U3MEPEHUN ObLITU JOIMYIIEHbI OLTMOKU B OMUCAHUH
HabOmoieHu#, GOpMYIUPOBAHUU BBIBOJIOB:

3. OMBIT MPOBOJUIICS B HEPAILIMOHANBHBIX YCIOBHSIX, YTO MPUBEINIO K OTYUYEHUIO PE3YIbTATOB C OOJBIIIEH
MOTPEIIHOCTHIO: UM B OTUYETE OBLITU JOMYIICHEI B 001IeH CII0)KHOCTH He 00Jiee IBYX OIIHMOOK (B 3aMTUCSX
€IMHHUII, U3MEPEHUSX, B BBIYUCICHUSIX, TpadKax, Ta0IuIax, cCXxeMax, aHaau3e MOrpenrHocTed u T.1.)
HE MPUHITUIHAILHOTO JUISL JAHHON paboThI XapakTepa, HO MOBIHUSBIINX HA PE3YJIbTAT BHITIOTHCHHUS, UITH
HE BBIIOJTHCH COBCEM HJIM BBITIOJTHCH HEBEPHO aHAJIU3 ITOTPEITHOCTEH;

4. momyckaeT rpyOyro ommOKy B XoJie IKCIepuMeHTa (B OOBsSICHEHHH, B OQopMIIeHWH DPAOOTHI, B
COOJIOIGHUH MTPaBWJI TEXHUKHU 0€30MacHOCTH MpH paboTe ¢ MaTepralaMu U 000pyI0BaHUEM ), KOTOpast
UCIIPAaBIIAETCS O TPeOOBAHUIO IPENOAaBaTEIs.

Ouenka "2" craBUTCS, €CJIM CTYICHT:

1. He ompenenua caMOCTOATEIBHO 1Eb OIBITA; BBIMOIHWUI PabOTy HE IMOJHOCTHIO, HE MOATOTOBUI
HY’)KHOE€ 00O0py/oBaHHE W 0O0BEM BBHITIOJTHEHHOW 4acTU PabOTHl HE MO3BOJSET CHENaTh MPaBUIBHBIX
BBIBOJIOB;

2. WM OTIBITHI, U3MEPEHUS!, BEIYUCIICHUSI, HAOTIOICHSI IIPOU3BOIUINCH HETIPABUIIHHO;

3. wim B Xo/¢ pabOTHl U B OTYETE OOHAPYKHIUCh B COBOKYITHOCTH BCE HEJIOCTAaTKH, OTMCUCHHBIC B
TpeOOBAHMSIX K OLIEHKE «3»;

4. nomyckaet aBe (1 Oosee) rpyOble OMMOKK B XOJIe SKCIEPHUMEHTA, B O0BSICHEHNUU, B 0)OPMIICHUH
paboThl, B COOMIOIEHIH MPABUJI TEXHUKU O€30MacHOCTH MpHU padoTe ¢ BEleCTBAMU U 000pYyI0BaHUEM,
KOTOpBIE HE MOKET 5. UCIIPABUTH Jake M0 TPeOOBAHUIO MTPEmoaaBaTes.

Ouenka "1" craBUTCS, €CIIN CTY/ICHT:

1. MOMHOCTBIO HE CyMell HadaTh M O(DOPMHTH OMBIT;, HE BBIMIOJIHSAET PabOTy; MOKa3bIBAET OTCYTCTBUE
IKCIIEPUMEHTAIBLHBIX YMEHUH; HE COOII01aT WU Tpy00 HapyIial TpeOoBaHus 0€30MacHOCTH TPYaa.

KPUTEPHUU OLIEHKU TECTUPOBAHU A
TecT olleHMBaETCS CIEAYIOMUM 00pa3oM

Onenka «5» — 85-100% mpaBUIIbHBIX OTBETOB Ha BOIPOCHI;
Onenka «4» — 70-84% npaBuiIbHBIX OTBETOB HAa BOIIPOCHI;
Onenka «3» — 50-69% npaBuIbHBIX OTBETOB HAa BOIIPOCHI;
Onenka «2» — 0-49% npaBUIbHBIX OTBETOB Ha BOIIPOCHI.
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IIpumepHbIe TeMBbI pedepaToB (10K/Ia10B), NPe3eHTALN,
HHIMBHUAYAJIbHBIX IPOEKTOB

* buoTtexHo0rMs U reHHas uHxeHepus — TexHonorun X XI Beka.

* Ha"noTexHOJIOTMS KaKk MPUOPUTETHOE HAIIPABJICHUE PAa3BUTHUSI HAyKH W MPOM3BOJACTBA B Poccuiickoit
denepanuu.

» CoBpeMEeHHbIE METO bl 00€33apakuBaHUs BOIBI.

* AJ10TpOnuUs METAILIOB.

* Xuznsb u nearenpHocTh J1.1.MeHneneena.

* «[lepnogrueckomy 3aKoHy Oyyliee He TPO3UT Pa3pyLICHUEM. ..»

* Cunre3 114-ro snemenTa — TpuyMd pOCCHICKUX (PU3UKOB-ICPIIIMKOB.

* 30Tomsl Bogopoa.

* lcnonb3oBaHue paioaKTUBHBIX U30TONOB B TEXHUYECKUX LIETSX.

* PEHTreHOBCKOE M3ITy4EHHUE U €r0 NCIOJIb30BaHNE B TEXHUKE U MEAUIIMHE.

* [InazmMa — 4eTBEepTOE COCTOSHUE BEILECTBA.

* AMop(HbIe BeIeCTBa B IPUPOJIE, TEXHUKE, OBITY.

* OxpaHa OKpy>KawlIllel cpelpl OT XMMHUYECKOTO 3arpsi3HeHus. KolndecTBEHHbIE XapaKTEpUCTUKU
3arpsI3HEHUS OKPYKAIOIIEH CpeJIbl.

* [IpumeHeHue TBepAOTrO U ra3000pa3Horo okcua yrieposa (IV).

* 3amuTa 030HOBOT'O 3KpaHa OT XMMHUYECKOI'O 3arpsi3HEHUSL.

* ['pyOonucnepcHble CHUCTEMbl, UX KilacCU(PUKAIMS U HUCHOJIb30BaHUWE B NPOPECCHOHATBHON
NeSITeIbHOCTH.

» Kocmernyeckue renu.

* [IpumeHeHne cyCieH3ui ¥ SMYJIbCUI B CTPOUTEIIBCTBE.

* MuHepaJibl ¥ TOpHBIE IOPO/Ibl KAaK OCHOBA JTUTOC(EPHI.

* PactBOpBI BOKpYT Hac. Tumsl pacTBOpPOB.

* Boza kak peareHr U cpea s XMMUYECKOT 0 IIpoLecca.

* )Kusznb u nestenbHocTh C.Appennyca.

* Bkian oTeuecTBEHHBIX YUEHBIX B pa3BUTHE TEOPUU IEKTPOIUTHUECKOHN TUCCOLMALINH.
* YcrpaHeHue KeCTKOCTH BOJIbI Ha MTPOMBIIIJICHHBIX MPEATNPUATHSX.

* CepHast KMCII0Ta — «XJ1€0 XUMHUECKOM MTPOMBIIIIIEHHOCTH.

* Vcnonb30BaHne MUHEPATIBHBIX KUCIOT Ha NPEANPHUATHAX Pa3IMYHOI0 IPOQUIIs.

* OKCHIBI U COJIM KaK CTPOUTEIIbHBIE MAaTEPHAJIBI.

* Hcropus rumca.

* [ToBapeHHast COJIb KAK XUMUYECKOE CHIPBE.

* MHoronukuii kKapOOHAT KaJblUs: B IPUPOJIE, B IPOMBIIIIEHHOCTH, B OBITY.

* Peakiuu ropeHust Ha MpOU3BOJICTBE U B OBITY.

* BupryanbHoe MOeIMpOBaHNE XUMHUYECKUX MPOIIECCOB.

* DJIEKTPOJIN3 PACTBOPOB JIEKTPOIUTOB.

* DJIEKTPOJIN3 PACILIABOB DJIEKTPOJIUTOB.

* [IpakTHyeckoe NpUMEHEHUE IEKTPOoIIn3a: pahUHUPOBAHKE, FAIbBAHOIIACTHUKA, TaIbBAHOCTETHSL.
* Mcropus nostydeHus U IpOU3BOACTBA AIIOMUHUS.

* DIEKTPOIIMTHUECKOE MOTYyYSHHUE U pahUHUPOBAHUE MEIIH.

* J)KuzHup u nesrenbHOCTE 1. JI3BH.
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* Posp MeTaJUIOB B MCTOPUM YEIIOBEUYECKOW UMBWIM3ALMU. VICTOpHS OTEUECTBEHHOW YEPHOU
MeTarypruv. COBpeMEHHOE METAJIITyprUueCKOe MPOU3BOJICTBO.
* Mctopust 0OT€4ECTBEHHOM LIBETHOM METAUTypruu. Posib METAJIJIOB U CILUIABOB B HAYYHO-TEXHUYECKOM
rporpecce.
* Koppo3ust MeTanioB 1 criocoObl 3allIUTEl OT KOPPO3HH.
* NnepTHBIE WK 6J1arOpOIHBIE Ta3bl.
* Poxxparomiye conyu — rajoreHsl.
* lcropus IBEICKON CITMYKHU.
* lcTopusi BOSHUKHOBEHHMS U Pa3BUTUSL OPraHUYECKON XUMUMU.
* )Kuznb u nestenbHocTh A.M.ByTtieposa.
* ButaimsMm u ero kpax.
* PoJib OTEUECTBEHHBIX YUEHBIX B CTAHOBJICHUH U PA3BUTUU MUPOBOW OPTraHUYECKON XUMUHU.
* CoBpeMEHHBIE MIPE/ICTABICHHS O TEOPUH XUMUYECKOTO CTPOCHUSI.
* DKOJIOTUYECKHE ACTIEKThI UCIIOIb30BAHMS YIJIEBOIOPOJIHOTO ChIPbS.
* DKOHOMHMYECKHE aCIEKThl MEKTYHAPOJHOTO COTPYIHUYECTBA 10 UCIIOIb30BAHUIO YTIIEBOJOPOAHOTO
CBIPbS.
* VicTopust OTKpBITHS U pa3pabOTKU Ia30BbIX U HE(PTIHBIX MECTOpOoXIeHH B Poccuiickoil deneparui.
* XuMHUs yTIEBOIOPOAHOTO CHIPBS M MOsI Oy ay1ast mpodeccus.
* YIieBoA0pOIHOE TOIUIMBO, €r0 BUJIBI U HA3HAYCHUE.
* CHHTETUYECKHUE KayuyKU: UCTOPHS,, MHOTOOOpa3Hue U MEePCIEKTUBBI.
* Pe3nHOTEXHUYECKOE MPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM Iporpecce.
* CBapo4HOE ITPOU3BOACTBO U POJIb XUMHUH YTIIEBOJOPOAOB B HEM.*
. OCHOBHBIE TPYMIIBI 3arPS3HUTENICH, BHIACTSIONIUXCS B OKPYKAIOLIYIO Cpeay U METaIo00paboTKe.
. 3arps3HUTENN XUMHUECKHUE OKPYKAIOIIeH cpelbl Mpu MeTaiooopaboTke.
boprba ¢ mymamMu © DIEKTPOMAarHUTHBIMU U3IYyYEHUSMH B MeTauiooOpabaThIBaromIei
MIPOMBIIUIEHHOCTH.
. IlpupogooxpanHas 1esSTENTbHOCTh B METAIIIO00pabaThIBaIOIIEH TPOMBIIIIEHHOCTH.
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