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1. HOACHUTEJIBHASA 3AIINCKA

[TporpamMma 061e00pa3zoBaTebHON AUCHMILTUHBI «XUMUS» pa3paboTaHa Ha
OCHOBE:

— deneparbHOTO  TOCYAAapCTBEHHOIO  00pa3oBaTENbHOIO  CTaHAapTa
cpeanero oomiero oopazoanus (nanee — PI'OC COO);

— deneparbHOrO0  TOCYAApCTBEHHOIO  00pa3oBaTENbHOTO  CTaHAapTa
cpennero mnpodeccuoHambHoro oOpaszoBanus (manee — OIOC CIIO) 1o
cnermaiabHOoCcTH 09.02.07 MHMOpMaMOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHHE,

— npuMepHO pabouell mporpaMMbl 001Ie00pa30BATENbHON JUCIUILTHHBI
«Xumus» a1 TpoecCHOHATIBHBIX 00pa30BaTENbHBIX OpraHu3anuil  (0a30BbIN
ypOBeHb (BapuaHT 1);

= ydyeObHoro 1iaHa 1o crnenuanbHocTH (09.02.07 HuHbOpMmarmoHHbIE
CUCTEMBI U IPOTPAMMHUPOBAHHUE,;

— paboueii mporpammel BocmHTaHus 1o crueruanpHocTH  09.02.07
NupopmaimoHHbIe CHCTEMBI U TIPOTPaMMHUPOBAHHUE.

[Iporpamma 0061e00pa3zoBaTENbHON AUCHUIUIMHBI «XHUMHS» pa3paboTaHa B
cooTBeTcTBUM ¢ KoHIenmuei npemnogaBanusi 001meo0pa3oBaTeNbHbIX AUCIUILIINH C
Y4ETOM npoecCuoHaTbHON HaPaBIECHHOCTH mporpaMm CpeIHero
MpO(ECCHOHAIBHOTO 00pa30BaHUs, peain3yeMbIX Ha 0a3e OCHOBHOIO OOILEro
oOpa3oBaHMsl, YTBEPXKICHHOW pacmopsikeHHeM MMUHHCTEpCTBa  MPOCBEICHUS
Poccuiickoit  ®enpepanuu ot  30.04.2021 Ne P-98, Ha oOCHOBaHMHM MHCbMa
JlemapramMeHTa rocyJapCcTBEHHOW MOJUTHKU B chepe cpenHero npodecCuoHaIbHOro
oOpazoBanusi W mpodecCUOHATBHOrO OO0y4YeHusT MUHHUCTEpCTBA TMPOCBEICHUS
Poccuiickoit ®@eneparun ot 30.08.2021 No 05-1136 «O HampaBji€eHUH METOIUK
IpernoiaBanus», Ha OCHOBaHMM MHCbMa [lenapTameHTa rocy1apCTBEHHON MOJUTUKA
B cdepe cpeaHero mnpodeccuoHaabHOro o00pa3oBaHus U MPOGEeCCHOHATBHOTO
o0yuenust MunuctepcrBa npocseiienus: Poccuiickoit @enepanun ot 01.03.2023 Ne
05-592 «O HampaBiIeHUH PEKOMEHIAIINI.

Conepxanue paboueidl mporpamMMbl 1Mo 00111€00pa30BaTEIbHOM TUCIUILIUHE
«Xumus» pa3pabOTaHO HA OCHOBE:

- CUHXpOHHU3AIMK  0OpazoBaTelbHBIX  pesyiapraroB  DPI'OC  COO
(IMYHOCTHBIX, TpeAMETHBIX, MeTanpeamMeTHbIX) u1 ®I'OC CIIO (OK, IIK) c yuyetom
Mpo(MIHHON HAMIPABICHHOCTH CIICIIHAIBHOCTH;

— UHTETpaIiN U MIPEEMCTBEHHOCTH COJIEpIKaHUS o
0011e00pa3oBaTeIbHON TUCIUTUIHHE « XUMHUSD M COJIEepPKaHUs YUEOHBIX AUCIUTIINH,
npodeccuoHanbubix MoayJied ®I'OC CIIO.

1.1. MecTto 0011€00pa30BaTEJIbHON JUCHUIIMHBI B CTPYKTYPE OCHOBHOM
0o0pa3oBaTeJIbHOM NPOrPAMMBI:

OO6mieobpa3oBaTenpbHas  JUCHUIUIMHA «XHUMHS» SBISICTCS 00sS3aTEIbHOMN
4acThi0 00IIe00pa30BaTEIFHOTO IHKJIAa 00pa30BaTENBHONW MPOTPAMMBI CPETHETO



npodeccuonanbHoro oopaszosanus (ganee — OOII CIIO) o criennansHocTH 09.02.07
NupopmaninoHHble CUCTEMBbl W TMPOTpaMMHpPOBaHHE Ha 0a3e OCHOBHOTO OOIIEro
00pa3oBaHUsI C MOTYYECHUEM CPETHETO 00IIETO 00pa30BaHUA.

Ha  wusyuenue  o00OmieoOpa3oBaTebHOM  JUCHMIUIMHBI — «XUMHS» 110
cnerranbHoct  09.02.07 MHpopMaoHHBIE CHCTEMBI W IPOrpaMMHUPOBAHUE
OTBOJIUTCSA /2 9aca B COOTBETCTBHH C YICOHBIM TLTAHOM.

B mporpamme TeopeTHUECKHE CBEIEHUS OTOJHSIOTCS JabOpaTOPHBIMH U
PAKTUYECKUMHU 3aHATUSIMU B COOTBETCTBUM C YUYEOHBIM ILJIAHOM IO CHENUATBLHOCTH
09.02.07 udopmMarimoHHbIE CUCTEMBI U TPOTPaMMHUPOBAHHUE.

[Iporpamma coaepKUT TeMaTUYECKUI TUIaH, OTPAXKAIOIIUN KOJIMYECTBO YaCOB,
BBIICJIIEMOE Ha M3yYEeHHE pa3/elioB U TeM B paMKax o0mieoOpa3oBaTeIbHOM
JTUCIUTUTUHBL « X UMUSD)

KoHTposnb kauecTBa 0CBOCHHS 00I111€00pa30BaTEIbHON TUCITUTUTHHBI « XUMUSD)
MIPOBOJIUTCS B MPOIIECCE TEKYIIETO KOHTPOJISI M MPOMEKYTOYHON aTTECTAIUH.

Texymuit KOHTPOIb TPOBOIUTCS B MpEEiIax yaeOHOTO BpEMEHHU, OTBEACHHOTO
Ha JUCITUIUIMHY, KaK TPAAUIIMOHHBIMY, TAK 1 HHHOBAITMOHHBIMHA METOIaMH, BKITFOUAs
KOMITBIOTEPHOE  TECTUpPOBaHWE. Pe3ynbTaThl  KOHTPOIS  YYHUTHIBAIOTCS  TIPH
MOJBE/ICHUH UTOTOB IO 00111€00pa30BaTEIbHOM TUCIIUTIINHE.

[IpomexxyTouHass arrectamusi TPOBOAUTCS B (opMe 3adeTa 1O HTOTaM
W3YUYCHUS TUCITUTUTHHBI.

1.2. Ileau u 3a1a4u 001e00pa3oBaTEJIbHOM IMCHUIIMHBI

Peanmuzanust mporpammbel  00111e00pa30BaTeIbHON JTUCIUIUTMHBI «XUMHUS» B
ctpykrype OOII CITO HanpaBieHa Ha JOCTUKEHUE LIEIH T10:

— ocBOeHHIO oOpazoBaTenbHbIX pe3ysibTatoB GI'OC COO: nuyHOCTHBIE
(JIP), meranpeametnsie (MP), npenmetnsie (I11P),

- MOJITOTOBKE OOYYAIOIMIMXCA K OCBOCHHUIO OOHIMX U MPOo(decCHOHATbHBIX
komnereHiui (nanee — OK, IIK) B coorBercTBun ¢ ®I'OC CIIO no cnenuaibHOCTH
09.02.07 UudopmaninoHHBIE CUCTEMBI U IPOTPAMMHUPOBAHHUE.

- dbopMHupoBaHWE Y  CTYJICHTOB TIPEJCTABICHUS O XUMHUYECKOH
COCTAaBJIAIOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHpPA KAaK OCHOBBI MPUHATHUS
pelieHuid B JKU3HEHHBIX M TPOU3ZBOACTBEHHBIX CHUTYyallUsX, OTBETCTBEHHOI'O
IIOBEJICHUS B IIPUPOAHOM Cpele.

Conepxanue MporpaMMbl HAMPaBJICHO Ha JOCTIKEHHUE CICAYIOIINX 3a1a4:

— chopMHUpPOBATh TOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUECKUX
MPOLIECCOB U SABJIEHUM B OKPYKAIOILIECHW Cpelle, IEIOCTHOM HAyYHOM KapTUHBI MHPA,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— pPa3BUTh  yMEHHUS  COCTaBIATH  (OPMYJIBI ~ HEOPTaHWMYECKUX |
OpTraHWYECKUX BEIIECTB, YPAaBHEHUS XUMHUYECKUX PEAKIUH, OOBACHITH WX CMBICI,
UHTEPIPETUPOBATH PE3YIbTAThl XUMHUYECKUX IKCIIEPUMEHTOB,

— chopMUpoBaTh HABBIKM TMPOBEACHUS  MPOCTEHUIIUX  XUMHUUYECKUX
AKCIIEPUMEHTAJIbHBIX ~ HMCCJIEJOBAaHUNM ¢  COOJIIOJICHUEM TIpaBWJI  OE€30IacCHOrO
oOpaleHus ¢ BeliecTBaMu U JIabOpaTOpHbBIM 000PYI0BAHUEM;



— pa3BUTh YMEHHUS HCMOJIb30BaTh MH(DOPMAIMIO XUMHUYECKOTO XapakTepa
U3 pa3JINYHbIX UCTOYHHUKOB;

— chopMHpOBaTh  YMEHHsS  IMPOTHO3UPOBATh  MOCJEACTBUS  CBOEH
NEATEIBHOCTY W XUMHUYECKUX TMPUPOJHBIX, OBITOBBIX M IMPOU3BOJCTBEHHBIX
POLIECCOB;

— chopMUpOBATh TMOHUMAHUE 3HAYUMOCTH JOCTHXKEHUH XHUMHUYECKOMN
HAYKU ¥ TEXHOJOTHH JIJIsl pa3BUTHS COIIMAILHOM U MTPOU3BOJCTBEHHOU cep.

B mnpouecce ocBoeHuss 00meo0Opa3oBaTENbHOM JUCHMUIUIMHBL «XUMHS» Y
oOyJaromuxcs eJieHanpaBIeHHO (GOPMUPYIOTCS YHUBEpCAIbHbIE YUeOHbIE TEHCTBUS
(mamee — VYVY]I), Bmodas (opMuUpOBaHHE KOMIIETCHIIMH B 00JlacTh y4eOHO-
HCCJIEI0OBATENbCKOM M MPOEKTHOM JEeATEIbHOCTH, KOTOpPhIE B CBOIO OYEpEnb
o0ecreunBarOT MPEEMCTBEHHOCTh (GopMupoBanus o60mux kommereHmit OI'OC
CIIO.

dopmupoBaHue YV OPUEHTUPOBAHO Ha npodeccuoHanbHOe
camoonpeeneHne o0yJyaroluxcs, pa3BUTHE 0a30BbIX YNPaBICHUECKUX YMEHHUH IO
IUTAaHWPOBAHUIO U MTPOEKTUPOBAHUIO CBOETO MPO(HECCUOHATIBHOTO Oy AyIIETO.

1.3. O0mas xapaKTepUCTHKA 00111e00pa30BaTeJbHOI AU CHUTITHHbI

OO01eo0pazoBaTenbHas AUCHUIUIMHA «XHUMHSD UMEET MEXKIUCUUIITUHAPHYIO
CBA3b C JIMCHUUIUIMHAMHU 00I1Ieo0pa3oBaTelbHOr0 U 001enpodecCuoOHaAIbHOTO
mukioB OJ[.07 Marematuka, OJI 11 ®uszuka, OJ[ 10 OcHOBBI 0€30MaCHOCTH
xusHenearenbHocty, OIL.02 ApxuTekTypa amnmapaTHBIX CpPEICTB, a TaKxKe
MEXAUCITUTUIMHAPHBIMEU Kypcamu (manee - MJIK) mpodeccuonansuoro nukna: MJIK.
2.1  Texnomoruss  pa3paboTKu  mporpammHoro  obecmeuenus, MJIK.2.3
Marematuueckoe wMogenupoanue, MJIK. 03.01 MonenmupoBanue u aHamu3
nporpamMmmHoro ob6ecneuenus, MJIK.03.02 Vnopasnenue mnpoekrtamu, MJIK. 03.01
MopenupoBanue u anayiu3 nporpammuoro ooecnedenus, MJIK.07.01 Ynpasnenue u
aBTomMaTu3anMs 0a3 JaHHbBIX, NPOPECcCHOHAIbHBIMU MoAyJsiMu (manee — IIM),
I[IM.02. OcymecTBieHME  HHTETpalUd  OporpaMMHbIX — monyned, [IM.03
PeBbroupoBanue mnporpaMMmubiX Mpoaykros, [IM.07 CoaamunuctpupoBaHue 0a3
JTAHHBIX U CEPBEPOB.

OOueoOpa3oBaTenbHas JUCLHUIUIMHA «XHUMHS» HMMEET MEXIUCIHUILTMHAPHYIO
CBI3b C y4eOHOM juciiuimHoON — «OOImuMe  KOMIETEHIIMH — TPOQeCCHOHANIA
00mIenpoeCCHOHATFHOTO TMKJIA B YacTW Pa3BUTHUS MAaTEMaTUYeCKOM, €CTECTBEHHO-
HAYYHOM TPAMOTHOCTH, a Takke (GOPMHUPOBAHMS OOIIIMX KOMITETSHITHI B chepe padoThI C
uHpOpPMaIIUEH, cCaMOOpPTaHU3AIUY U CAMOYITPABJICHNS, KOMMYHHUKAITHH.

Conepxanre o011eo0pa3oBaTeIbHON MUCIMIUIMHLI HAMpPaBJICHO HAa JOCTHKCHUE
00X 1 npodeccHoHATBHBIX KoMiteTeHImi B cootBeTcTBHH ¢ PI'OC CIIO, Ha ocHOBe
(OpMHPOBaHUS JIMYHOCTHBIX, METAIIPEAMETHBIX U TIPEAMETHBIX PE3YJIbTaTOB O0YUICHUS,
pernamenTupoBaHHbix PI'OC COO.

B npoduibHy0 coCTaBIsIOITy0 IO 0011€00pa30BaTEIbHON JUCIUILTAHE BXOIUT
poheCCUOHAILHO OPUEHTUPOBAHHOE COJIEpKaHKe, HeoOxXoaumMoe sl (GOpMUPOBaHUS Y
00yyaroImmxcst 001X 1 MPOPECCUOHATBHBIX KOMIETEHIIUH.



B nporpamme no o61ieo6pa3oBaTebHON AUCHUTIIMHE « XUMHUS», pealli3yeMon
npu TOATOTOBKE oOywaronmxcs mo crneruainbHocTsM 09.02.07 MudopmarmionHsie
CUCTEeMbl W TMPOTrPaMMHPOBAHHE, MNPOPUILHO-OPUCHTUPOBAHHOE COACpKAHHE
HaXOJUT OTPAKECHHUE B TEMAX:

Tema 3.1 Knaccudukaiusi, HOMEHKJIATypa M CTPOCHHE HEOPTaHUYECKHX
BEILIECTB

Tema 3.2 OU3NKO-XUMUYECKUE CBOMCTBA

Tema 4.1 Knaccudukaiusi, CTpoeHHE U HOMEHKJIATypa OpraHU4eCKUX BEIIECTB

Tema 4.2 CBoiicTBa OpraHMYECKUX COCAUHECHUN

Tema 4.3 Wpentudukanuss OpraHMYECKUX BEIIECTB, WX 3HAYCHUE W
pUMEHEHUE B OBITOBOM M MPOU3BOJCTBEHHOM JESITEIIbHOCTH YeJIOBEeKa

Tema 5.1 CKOpOCTh XUMHUYECKUX peaklnil. XUMUYECKOE paBHOBECHE

Tema 6.1 IlonsiTue o pactBopax

Tema 6.2 MccnenoBanue CBOMCTB paCTBOPOB

Tema 7.1 Xumus B ObITY U IPOU3BOACTBEHHOM E€ATEIbHOCTH YEJIOBEKA



1.4. Tlnanupyemble pe3yJbTaThl OCBOEHHUSI 00111€00pa3oBaTeIbHOM TUCHMILINHBI B cooTBeTcTBMU ¢ ®T'OC CIIO
U Ha ocHOBe ®I'OC COO
B pamkax mporpammel 0011eo0pa3oBaTeIbHON JUCITUTUTHHBI « XUMHUs 00yYarOIIMMHUCS OCBauBarOTCsl TudHOCTHBIE (JIP) 1
metarnpeameTasie (MP) (o6mue) u npenmertnsie (I[1P) (nucuummaapHbie) pe3yIbTaThl B COOTBETCTBUU ¢ TpeboBanmsimu OI'OC
cpenHero obmero oOpazoBanus. Ocoboe 3HaUeHHWE AWCLUUIUIMHA HMeeT Npu (OPMUPOBAHUM U PA3BUTHH OOLIMX U
po(eCCUOHATBHBIX KOMIIETSHITHH TI0 CIICIIHATEHOCTH.

O01ue KOMIIeTEeH MU

Ilnanupyembie pe3yJbTaThbl 00yUeHHUs!

O6mue!

JIncuMnIMHAPHBIE’

OK 01. Beibupatb crioco0sI
peILIeHHMs 3314
podeccnoHaATBEHOM
NeSITeIbHOCTH TPUMEHHUTEIIBHO
K pa3IMYHBIM KOHTEKCTaM

B yacTu TPy10BOT0 BOCIUTAHMS:
FOTOBHOCTb K TpPYJy, OCO3HAaHHME II€HHOCTHU
MacTepCcTBa, TPYI0JII00HE;

TOTOBHOCTh K  aKTUBHOM  JI€SITEIbHOCTHU
TEXHOJOTUYECKOW M COLMAJIbHOM HANPABIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IJIAHUPOBATh |
CaMOCTOSATEIILHO BBITIOJIHATH TAKYIO JACSTEIHHOCTD;
HHTEpeC K pa3IuYHBIM chepam
MpoQeCCHOHAIBHON JeATETHHOCTH,
OBiagenue YHHMBEPCAJIbHBIMHA
MO3HABATEJIbHBIMHY JeHCTBUSIMM:
a) 0a30Bble JOTHYECKHE JelCTBHS.

Y4eOHBbIMH

- CaMOCTOSITEIIBHO (dhopMynupoBarthb i1
aKTyaJIM3MpoBaTh NpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBCHHBIN MPHU3HAK WIIH
OCHOBAHUA JIsd CpaBHCHI/ISI, KHaCCI/I(i)I/IKaHI/II/I 51
0000IICHHS;

ONpENEeNATh IEIH JIEeATEIbHOCTH,
[apaMeTPbl U KPUTEPUU MX JTOCTUKCHHUS,
- BBISIBJISITh 3aKOHOMepHOCTI/I 158 HpOTI/IBOpe'-H/IH B

3aaaBaTb

- BJIAJICTh CHUCTEMOM XUMHYECKHX 3HAHUN, KOTOpasl BKIIIOYAET:
OCHOBOIOJIAralolue TMOHATUA (XUMUYECKUN DIEMEHT, aToM,
DIICKTPOHHAsT 000JI0YKa aTtoMa, s-, p-, d-3JeKTpOHHBIC OpOUTANIH
ATOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD,
CTENEHb OKHCIIEHUS, XUMUYECKasi CBA3b, MOJIb, MOJISIpPHAsI Macca,
MOJIIDHBIA ~ 00BEM, YIJIEPOJHBIA  CKeNeT, (YHKIHMOHAIbHAS
rpymnmna, paaudkal, U30Mepusi, MU30MEphbl, TOMOJOTUYECKUH pA,
TOMOJIOTH, yTJIEBOJOPOABI, KHUCIOPOJA- M  a30TCOAEPIKALLUE]
COETUHEHMS, OMOJOTMYECKH aKTHUBHbBIE BeleCTBa (yIJEBOJIbI,
DKUpBI, O€JIKM), MOHOMEp, IOJMMEp, CTPYKTYpPHOE 3BEHO,
BHICOKOMOJIEKYJISIPDHBIE COEIMHEHMSI, KpUCTaNInYecKasl perieTka,
TUIBI XUMUYECKUX PEaKIMi (OKHCIUTEIbHO-BOCCTAHOBUTEINBHBIE,

PK30-U DHIOTEPMUYECKHE, PEaKlMd MOHHOTO oOMEHa), pacTBOp,
HIIEKTPOJIMTHI, HEDJIEKTPOJIUTHI, AJIEKTPOIUTUYECKAs]
UCCOIManusl,  OKHCIMTENb,  BOCCTAHOBHUTENb,  CKOPOCTH)

XUMUYECKOM peakluh, XUMHUYECKOE pPABHOBECUE), TEOPUU U
3AKOHBI (TGOpI/ISI XUMHUYCCKOTO CTpOGHI/ISI Opl"aHI/I'-IeCKI/IX BCIIICCTB;
IA.M. bytnepoBa, Teopusi 3IEKTPOJIUTUYECKON AUCCOLIMALINH,
nepuoauueckuid 3axkoH J[.MI. MenpeneeBa, 3aKOH COXpaHEHMS
MacChl), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XUMUH,
(bakTOJIOTMUECKNE CBEJACHHUSI O CBOWCTBAX, COCTABE, MOJYUYECHUH U

! YKasbIBaroTCs IMYHOCTHBIE U METANpeAMeTHbIE pe3ynbraTsl u3 ®TOC COO (B nocnennei penakuuu ot 12.08.2022) B orraaronsHoit Gpopme, GopMUpyeMbIE 001IE06Pa30BATENLHON UCIUILIMHOM
2 JlucuunnuHapHsie (MPeMETHBIE) Pe3yIbTaThl YKa3hIBAIOTCS B COOTBETCTBUM C MX TONHBIM nepeurem Bo ®I'OC COO (B nocneaneit penaxiuu ot 12.08.2022



[paccMaTpPUBAEMBIX SBJICHUSX;
- BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJbTATOB LEJSAM, OLICHUBATH)
[PUCKY MOCTEJCTBUI ACATEILHOCTH;

- pa3BHUBaTh KPEATUBHOE MBILUIEHUE MPU PELIEHUH
PKU3HEHHBIX TIPOOIIEM

0) 0a3oBbIe HCCIeA0BATEIbCKHE TeHCTBUS:

- BJIQJICTh HaBBIKAMH Y4eOHO-HCCIICOBATEIBCKON U
[MPOEKTHOM AESATEIbHOCTH, HABBIKAMHU pPa3pECLICHUS]
po0iem;

BBISIBJISITh [PUYMHHO-CIICICTBEHHBIE CBA3U U
AKTYaJIM3UPOBATh 3aj]lauy, BBIJIBUTATh TUIIOTE3Y €€
[pELLICHHS, HaXOJUTh apryMeHThI IS
TOKa3aTebCcTBA CBOMX YTBEPKACHUMU, 3aJ1aBaTh
[MapaMeTpbl U KPUTEPUU PELLICHUS,

AQHAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PELICHMUS
KPUTUYECKH OLICHUBATH HX
W3MCHCHHUE B

3ada4yu pPE3yJIbTaThl,
IOCTOBCPHOCTb, IPOrHO3UPOBATH
HOBBIX YCJIOBUAX;

- YMCTbH INEPCHOCUTH 3HAHUSA B ITO3HABATCIIBHYIO H
IMIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

- yMEeThb MHTETPHPOBaTh 3HAHUS U3 Pa3HbBIX|
MpeAMETHBIX 00J1acTel;

- BBIIBHUTaTh HOBBIE HJe, MpesaraTh,
OpI/IFI/IHaHI)HI)IG IIoaXO0abl 1 pemeHI/m;

- CITOCOOHOCTH MX MCIIOJB30BAHUSA B
[MO3HABATEIHHON M COIMAILHOM MPAKTHKE

0C30MMaCHOM HCIIOJIb30BAHUM BAXHEHUIIUX HEOPTaHUYECKUX H
OPTaHUYECKUX BEIIECTB B OBITY W MPAKTUYCCKOH JIEATEILHOCTH]
YEeTIOBEKa;

YMETh BBISBIISITh XapaKTEPHBIC MPH3HAKK W B3aUMOCBSI3H)
M3YYCHHBIX TOHSTHUN, MPUMEHSITh COOTBETCTBYIOIINE MOHSITHS
NpY ONWCAaHWHM CTPOCHUS W CBOWCTB HEOPTraHMYECKHX W]
OPraHMYECKUX BEHIECTB ¥ WX MPEBPALICHUH; BBISBISTH
B3aUMOCBSI3b ~ XUMHUYECKUX  3HAHMH C  TMOHATHAMH |
MPE/ICTABICHUSIMH JPYTHX €CTECTBEHHOHAYYHBIX MPEAMETOB;

- YMETh HCIIOJIh30BaTh HAUMCHOBAHHS XMMHUYECKUX COCIMHCHUH]
MEKTyHapOAHOTO COK3a TEOPETUYECKON U MPUKIATHON XUMUU U]
TPUBHAJIHHBIC HA3BAHHS BAKHCUIIIMX BEIICCTB (ITHJICH, allETHIICH,
rnepuH, (HeHos, opMalIbIeTH]l, YKCYCHasl KUCJIOTa, TIIMIWH,
YTapHbBI Ta3, YIJIEKUCIIBIA Tra3, aMMHaK, TalleHas W3BECTh,
HeramieHas: W3BEeCTh, INMUThEBAas COAa M JAPYTUX), COCTABIATH
(bOopMyJIbl HEOPTAaHMYECKUX M OPraHUYECKHUX BEIICCTB, YPABHCHUS]
XUMHYECKHX PEAKINH, OOBICHATh WX CMBICHT, IOATBEPKIAATH
XapaKkTepHbIe XUMHYECKHE CBOICTBa BEIIIECTB
COOTBETCTBYIOIIIMMHU JKCIICPUMEHTAMU W 3allUCSIMHU YPABHCHHIMA
XMMHYECKHX PEaKIIHii;

YMETh  YCTaHABJIHMBATh  TMPUHAJICKHOCTh  W3YYCHHBIX
HEOPTaHUYECKUX U OpPraHMYeCKHX BEIIECTB K OMpeeieHHBIM
KJIaccaM W TPyNIaM COCIUHEHHM, XapaKTepHU30BaTh WX COCTaB H

BAKHEMIIME CBOWCTBA; ONPENENATh BUAbl XMMHUUYECKUX CBSI3EU
(KoBaJieHTHAsl, HWOHHAs, MeETaJUIMYecKasi, BOJIOPOJHAs), THIIbI
KPUCTAJUTMYECKUX ~ PEHIETOK  BEIIECTB;  KJIACCHU(UIIMPOBATH

XUMUYECKUE PEAKIINH;
- chopMupOBaTh MPEACTABICHUSA: O XUMHUYECKON COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpPA, POJIM XHUMHUHU B MO3HAHUU
SIBJIGHUH TPUPOAbI, B (OPMUPOBAHUU MBIIIIEHUS U KYJIbTYpbI
IMTUYHOCTH, €€ (PYHKIIMOHATEHOW TPaMOTHOCTH, HEOOXOAMMOMN JIJIs]
[peIIeHUsT TTPAKTUYECKUX 3a/1ad M IKOJOTHYECKH OOOCHOBAHHOTO
OTHOILLEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHOM Cpee;

- YMCTH NPOBOJUTHL PpacCdCThl MO XUMHWYCCKUM cbopMynaM H




HCIIOJIB30BaAHHNEM
BE€IICCTBA C

YpaBHEHUSIM  XMMHYECKHUX  peakiuuid ¢
(U3MYECKUX  BEIMYUH,  XapaKTEPU3YIOIIUX
KOJMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa (HOPMAbHEIC
yCIIOBUSI)  ra3oB, KOJMYECTBA  BEIIECTBA;  HMCIOJIb30BaTh
CUCTEMHBIC XUMUYECKUE 3HAHMS ISl TPUHATUS PELICHUN B
KOHKPETHBIX )KM3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMH U
X TPUMEHEHUEM

OK 02. Mcnonp30BaTh
COBPEMEHHBIEC CPEJICTBA
[MoMCKa, aHaJIn3a U
MHTEpIpeTa nHGopMaIuu
1 nH)OPMAITMOHHBIC
TEXHOJIOTHH JIJIS BBIIOIHEHUS
3ajad mpodeccruoHaIbHON
1esITEILHOCTH

B 00,1aCcTH IEHHOCTH HAYYHOI'0 NO3HAHUSA:

- c(hopMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKH ¥ OOIICCTBCHHOW IPAKTUKH,
OCHOBaHHOTO Ha JIMajiore KYJIBTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MECTa B
[MOJIUKYJIbTYPHOM MHPE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM W YHMTATEIbCKOM]
KyJbTYypbl KaK CpEACTBa B3aUMOJEUCTBHUS MEXKIY
ITF0IBMH U TIO3HAHUS MUDPA;

- OCO3HAHHME LIEHHOCTM HAy4YHOM JesTeNbHOCTH,

FOTOBHOCTh OCYIIECTBISATh MIPOEKTHYIO y
VICCIIEIOBATENBCKYIO JIEATENbHOCTh NHANBUAYAJIBHO
1 B TpyIIIE;

OBnanenue YHHBEPCAJIbHBIMH Y4eOHBIMH

M03HABATEJIbLHBIMH AeiiCTBUSIMH:

B) padoTa ¢ nHGopManmei:

- BJIAQACTb HaBBbIKaMHW ITOJYUCHUA I/IH(i)OpMaHI/II/I n3|
MCTOYHUKOB  pPa3HbIX THUIIOB, CaMOCTOSTEJIBHO
OCYIIECTBIISITh TOWCK, aHAJIHW3, CHCTEMATH3AIUI0 H

- YMETb IUIAHUPOBATb W BBINOJIHATh XUMHUYECKUH JKCIIEPUMEHT
(mpeBpallleHUsT OPraHMYeCKUX BELIECTB IpPU  HarpeBaHHH,
[I0JIy4YCHUE JTWIEHA M H3YyYEHHE €ro CBOWCTB, KaYCCTBEHHBIE
[PEaKIIMM Ha  QJIbJETuAbl, KpaxMall, YKCYCHYIO KHCIIOTY;
neHaTypanus OeJIKOB IIPU HarpeBaHUU, LIBETHbIE PeaKIUU OeJIKOB;
[IPOBOAUTDH PEAKIIMU MOHHOTO OOMEHA, OIPEEIISTh CPEAY BOJHBIX
[pPaCTBOPOB, KAayeCTBEHHbIE peaklUu Ha cyinbdar-, kapOoHAT- U

XJIOPUA-aHUOHBI, Ha KaTHOH aMMOHHS; periarh|
PDKCIIEpUMEHTabHbIE  3aJaud 1o TeMaMm  "Metamibl" U
"Hemetambl") B COOTBETCTBUM C IMpPaBUIAMH  TEXHHKHY]

0€30IaCHOCTH MpHU OOpallleHUH C BEIIECTBAMU U J1JAOOPATOPHBIM
000py/ZI0BaHUEM;  TMPEACTABIATH  PE3yJbTaTbl  XUMHUYECKOIO
DKCIEpUMEHTa B (OpMe 3alUCH ypaBHEHMH COOTBETCTBYIOLIMX
peakuuii ¥ (GOpMyJHMpPOBATh BBIBOJABI HAa OCHOBE 3THX|
[pE3yJIbTATOB;

- YMeThb  aHaJIM3UpOBaTh  XHMHUYECKYyI0  HH(pOpMalHIo,
MOJy4aeMyl0 W3 pa3HbIX HCTOYHHUKOB (CpEICTB MacCOBOH|
nHpopmanuu, cetb IHTEpHET U Apyrue);

- BJIaJIETb OCHOBHBIMHM METOJIaMU HAYYHOI'O TIO3HAHMSI BELIECTB U
XUMHYECKHUX SBJIEHUN (HAOMIOJIEeHUE, U3MEpPEHHE, SKCIIEPUMEHT,

MHTEepIpEeTanio HHGOPMAIIMK Pa3TUYHBIX BUIOB UMOJICIUPOBAHUE);

(hopM mpesicTaBICHHUS; - yMETb MPOBOJUTH pacyeThl MO XUMHUYECKUM (QopmyiamM HU
- CO3/1aBaTh TEKCThl B pPa3lWYHbIX (opMaTax ClypaBHEHMSIM  XHMHYECKHX  PEaKIMA C  HUCIOJIb30BaHUEM
y4eTOM Ha3zHadeHHs HMHPOpManuud U LeNeBOM|(DU3UYECKUX  BEIMYMH,  XapaKTEepHU3YyIOIIMX  BellecTBa ¢
ayJUTOpUH, BbIOMpas  ONTUMANbHYIO  (OPMY[KOJIMYECTBEHHOW CTOPOHBL: Macchl, 00OBeMa (HOpMaJIbHBIE
[pe/iCTaBICHUS U BU3YyaIU3aliy; yCIIOBHSI)  ra3oB, KOJMYECTBA  BEIIECTBA;  HMCIOJIb30BaTh
- OLICHMBAaThb _ JTOCTOBEPHOCTb,  JIETMTUMHOCTBHCUCTEMHBIE XWUMHWYECKHE 3HAaHUs JUISl NPHUHATHS pELICHUN B
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nHpOpMAalUK, €€ COOTBETCTBUE
MOpaJIbHO-ITHYECKUM HOpMaM;
- HCIIOJIb30BaTh CpeACTBa WH(MOPMAIMOHHBIX U

IIpaBOBbBIM U

KOMMYHUKAIIIOHHBIX ~ TE€XHOJIOTUH B  pEIICHHH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHU3allMOHHBIX  33a7Jad  C  COOJIIOJICHHEM
TpeOOBaHUI 3PTOHOMHKH, TEXHHKH O€30MaCHOCTH,
THUTUCHBI,  PECypCOCOCpPEeKEHHs,  TPABOBBIX |
ATUYECKHX  HOPM, HOPM  HWH(POPMAIMOHHOM
0€301I1aCHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIUTHI
nHpopManuu, nHOOPMAITMOHHOM 0€301TaCHOCTH
ITUYIHOCTH,

KOHKPCTHBIX JKU3HCHHBIX CUTyalludX, CBA3aHHLIX C BCIICCTBAMU Ui
X IIPUMCHCHUEM

OK 04. Db dexTuBHO
B3aMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaHIe

- TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH
1 CaMOOIIPEJIETICHHIO;

-OBJIaJICHE HaBbIKAMH y4eOHO-HCCIIeIOBATEIbCKOM,
[MPOEKTHOM M COLMAJIbHOM JIEATEIIbHOCTH;
OBiagenue YHHMBEPCAJIbHBIMH
KOMMYHUKATUBHBIMU /IE/iCTBUSIMH

0) coBMeCTHAsI eI TeJIbHOCTD.

- TOHMMaThb MW HCHOJB30BaTh IPEUMYIIECTBA
KOMaHIHOW ¥ MHIMBUIYaIbHOU paboThI;

- TNPUHUMATH 1€ COBMECTHOW JIESITEIIBHOCTH,
OpraHU30BbIBATh M KOOPAUHUPOBATH JACUCTBUS IO
€¢ JIOCTIDKCHMIO: COCTaBIATh IUIAaH JCHCTBUM,
[pactpeiesiaiTh Pojid C YYeTOM MHEHUN YYaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOW pabOTHI;

- KOOPJUHUPOBATH U BBITIONHATH Pa0OTY B YCIOBUSX|
[PEaTbHOTO, BHUPTYAJIbHOTO W KOMOWMHUPOBAHHOTO
B3aMMO/ICHCTBUSI,

- OCYIIECTBJISITh MO3UTHUBHOE CTPATETHYECKOE]
[MOBEJCHUE B PA3JIMYHBIX CHUTYyalUsiX, IMPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIHATHBHBIM

- YMETb IUIAHUPOBATb WU BBIIOJHATH XUMUYECKUH IKCIEPUMEHT
(mpeBpallleHUsT OpPraHMYeCKUX BELIECTB IpPU  HarpeBaHHH,
[I0JIy4CHUE JTWJICHA M H3YyYEHHE €ro CBOMCTB, Ka4ECTBECHHBIC
[PEaKIIMM Ha  QJIbJETuibl, KpaxMall, YKCYCHYIO KHCIIOTY;
neHatypalyst OeJIKOB IIPU HarpeBaHUU, LIBETHBIE PeaKIIui OeJIKOB;
[IPOBOJUTH pEaKLMU HOHHOTO OOMEHa, ONPENIENsTh CPEAY BOJHBIX
[PACTBOPOB, KAayeCTBEHHBIE peaklMH Ha cyinbdar-, kapOoHAT- U

XJIOpUI-aHUOHBI, Ha KaTHOH aMMOHHUS; peliarp
PKCIEpUMEHTANIbHBIE  3a7aud 1o TeMaM "Metamnel" u
"Hemetamnsl") B COOTBETCTBMM C IMpaBUJIAMH  TEXHHKHY|

0€30MacCHOCTH TIPHU OOpAIlEHUH C BEIIECTBAMHU U J1a0OPATOPHBIM
000py/IOBaHHEM; TPEACTaBIATh  PE3YJNbTaThl  XHUMHUYECKOTO
DKCIIEpUMEHTa B (hOpME 3amucHu ypaBHEHHUH COOTBETCTBYIOIIUX|
[peaKIuii 1 GOpMyITHPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YIHTATOB

OBJ1a/leHHe YHUBEPCAJbHBIMH PeryJsiTABHbIMHU
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MeiCTBUAMU:

I') MPUHSATHE Ce0sI M APYTUuX JK/Iei:

- IPUHUMATh MOTUBBI U APTYMEHTBHI JPYTUX JIOJCH
[IPY aHAJIM3E PE3YJIbTATOB AEATEIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JIPYTUX JIOACH HA
OIIOKH;

- pa3BUBATh CIIOCOOHOCTh MMOHMUMATh MUP C MO3UIUU
IPYroro 4eaoBeKa;

OK 07. ConelicTBOBaTh
COXPaHEHHIO OKPYIKaroIen
Cpenbl, pecypcocOepekeHHUIO,
IPUMEHSTH 3HaHHUS 00
M3MEHEHHUU KJIMMaTa,
IPUHINIBL OEPEXKITMBOTO
MIPOU3BOICTBA, 3P (HEKTUBHO
elicCTBOBaTh B Upe3BbIUAITHBIX
CUTYyaIHsax

B 00/1acTH 3K0J10THY€CKOT0 BOCITUTAHMS:

- c(OPMUPOBAHHOCTb JKOJIIOTUYECKON KYJIBTYPHI,
[MIOHMMAaHUE BIIMSHUA COLHMAIBHO-D)KOHOMUYECKUX|
[IPOLIECCOB HA COCTOSIHME IPUPOIHON U COLIMAIBHON
Cpenbl, OCO3HaHWE  TJI00aTBbHOTO  XapakTepa
PKOJIOTMUYECKUX MPOOIIeM;

- IUIAHUPOBAaHHWE W OCYILECTBICHHE JEHCTBUU B
OKpY’Kalolllel cpele Ha OCHOBE 3HaHUS LeJe
YCTOMYMBOrO Pa3BUTHUA YEJIOBEUYECTBA;

AKTUBHOE HEINPUATHE NEUCTBUN, MIPUHOCALIUX BpPEJ
OKpYKaIOIIEH Cpee;

YMEHHE TPOTHO3UPOBATH  HEOIArONMpUSITHHIE
PKOJIOTUYECKUE TOCIEACTBHUS MPEINPUHUMAEMBbIX
NIEHCTBUM, IPEAOTBPALLATD UX;

- paClIMpPEHUE ONbITa AEATEIIBHOCTH 3KOJIOTHYECKOM
HAIpPaBIECHHOCTH;

- OBJIaJICHUE HABBIKAMH Y4eOHO-

M CCIIEI0BATENLCKON, IPOEKTHON U COLMAIIBHOU
NEeATeIbHOCTH;

- c(hOpMHUPOBATH TPEJCTABICHUS: O XUMUYCCKOW COCTABIISFOIICH
€CTECTBEHHOHAYYHOH KapTUHBI MHUpA, POJIM XMMUHU B MO3HAHUY]
SIBIICHUI TPUPOIBI, B (OPMHUPOBAHUM MBIIUICHUS W KYJIBTYPHI
ITMYHOCTH, €€ (PYHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOIUMON IS
[peIIeHNs MPaKTUYECKUX 3a7ad U 3KOJOTHYECKH OOOCHOBAHHOIO
OTHOILEHMSI K CBOEMY 3/10pPOBBIO U IPUPOJIHON CpeIe;

- YyMETb COOJIIOJaTh IpaBUiIa SKOJIOTMUYECKH LEJIeCO00pa3HOro
[OBEJICHUT B OBITY W TPYAOBOM JEATENBHOCTH B LEJSIX
COXpaHEHUs CBOETO 30POBbsl U OKPYKAIOIIEH ITPUPOJIHOM CPEIbI;
YUMTBIBATh ONACHOCTb BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
OITPCACIICHHBIX BCIICCTB, IIOHUMasd CMBICJI IIoKasaTeiy
[peEIbHON JOIYCTUMON KOHIIEHTPAaLUH

[1K 2.4. OcyuiecTBiasiTh
pa3pabOTKy TECTOBBIX HAOOPOB
11 TECTOBBIX CIIEHApHEB IS
[MporpaMMHOTO 00€CTICUEHUSI.

TPYAOBOI'O BOCIIUTAHHUSA:

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3OBaHUIO WU
caM000pa30BaHMIO HA MPOTSHKEHUH BCEH )KU3HU
OBnanenue YHUBEpCAIbHBIMHU y4eOHBIMU

[1K 3.4. IIpoBonuTh
CpPaBHUTEIBHBIN aHAIIN3
[TPOrpaMMHBIX IPOAYKTOB U

MO3HABATEIbHBIMU JICHCTBUSAMHU:
a) 0a30BBIC JJOTUYECKHUE JICHCTBHS:

c(OPMHPOBAHHOCTH IIPEJICTaBICHUMN: 0 XUMHUYECKON
COCTaBJISIIOLIEH €CTEeCTBEHHOHAyYHON KapTHHBI MHUpa, pOJIU
XMMHUU B TIO3HAHWUU SIBIEHUH NOpUpOABl, B (OPMHPOBAHUU
MBIIIJIEHUSI W KYJbTYphl JIMYHOCTH, €€ (YHKIUOHATIHHOU
IPaMOTHOCTH, HEOOXOIUMOM JIJIsl pellIeHHUs PAaKTUUYECKUX 3ajau
U DKOJIOTMYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY

3I0POBBIO M TIPUPOTHOI Cpeae;
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CpeICTB pa3pabOTKH, C IEIbIO
BBISIBIICHUS] HAWTYYIIIETO
[PELIICHUS COTJIACHO
KPUTEPHSIM, OTIPEICIICHHBIM
TCXHNUYCCKUM 3a1aHUEM

[1K 7.1 BeisBisATh
TEXHUYECKHE IPOOIIEMBI,
BO3HUKAIOIIKE B IIPOIECcCe
PKCIUTyaTaluu 06a3 JaHHBIX U
cepBepoB

CaMOCTOSITEIILHO ¢dbopmynrpoBath u
aKTyaJu3UpOBaTh MPOOJIEMy, pacCMaTpHBaTh €¢
BCECTOPOHHE;
OBnagenue
JIEHCTBUSIMU
a) CaMOOpPTaHU3aITUS:

CaMOCTOSATENIbHO OCYLIECTBIISATh IMO3HABATEIIbHYIO
NESATEIbHOCTh, BBISBIATH NPOOJIEMBI, CTaBUTh H
(dbopMyIHpOBaThH COOCTBEHHBIE 3aJa4n B
0o0pa3oBaTeNbHON JIEATEILHOCTH M KU3HCHHBIX
CUTYaIUSX;

YHUBEPCAJIbHBIMU  PEI'YJIATHBHBIMU

c(OPMUPOBAHHOCTh YMEHHI BBISBISATh XapaKTEPHBIC MPU3HAKU
n B3aHMOCBS3b H3YYEHHBIX MOHSATHH, MIPUMEHSATD
COOTBETCTBYIOIIUE MOHATUS IPU OMUCAHUU CTPOCHUSI U CBOMCTB
HEOPTraHWYECKUX M OPTraHMYECKUX BEIIECTB M UX IPEBPAILCHHUIA;
BBIBJIATH B3aMMOCBSI3b XMMHYECKMX 3HAHUH C IMOHATHUSIMH H
MIPEICTABIICHUSIMU APYTHX €CTECTBEHHOHAYYHBIX MIPEIMETOB;
c(OpPMHUPOBAHHOCTh YMEHHUI YCTaHABIIMBATH MPUHAICKHOCTh
W3YYEHHBIX HEOPTaHMYECKMX M OPraHMYEeCKUX BEIIECTB K
OnpeIeTICHHBIM KJaccaMm H rpyImam COEIMHEHHH,
XapaKTEpPU30BaTh WX COCTaB MW  BaKHEHIIME CBOWCTBA;
OTIPENIEIATh BUABl XUMUYECKUX CBsi3el (KOBaJICHTHAsi, MOHHAs,
MeTaJuIhYecKasi, BOAOPOIHAS ), THITbI KPUCTALTHYCCKUX PEIICTOK
BEIICCTB; KJIACCU(DUIIMPOBATH XUMHUYCCKHE PCAKITUY;

BJIaJICHWE OCHOBHBIMHU METOAAMH HAYYHOTO MO3HAHUS BEIECTB
n XUMHYECKHX SIBICHUH (mabmroieHue, W3MEpEHHUE,
AKCIIEPUMEHT, MOJICITMPOBAHNUE);
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2. OBBEM OBIIEOBPA30OBATEJBbHOM IUCIUIIINHBI U BUIBI

YYEBHOM PABOTHI

Bun yueOHo# padoThI

O0BeM B yacax

O0bem 00pa3oBaTeJIbHOM MPOrpaMMbl 00111€00Pa30BaATEILHOM

72
AUCIHUTLINHBI
BT. 4..
OcHoBHOE conepxaHue 64
BT. 4..
TEOpPETHYECKOE 00yUeHNe 30
J1a00paTOPHBIC/TIPAKTHYCCKUE 3aHIATHS 34
IIpodeccuoHaTbLHO OPHEHTHPOBAHHOE COIeP KaHMe (CopepKaHHe 5
MPUKJIAJTHOT0 MOYJIAA)
BT. 4..
TEopeTHYecKoe 00yUeHne 2
J1a00paTOPHBIC/TIPAKTHYCCKUE 3aHIATHS 4
MHauBUyaILHBII POEKT (0a/nem)™™ . Ia
IMpome:kyTouHasi aTTecTanus (3a4eT) 2




3. COJEP)KAHUE U TEMATHYECKOE IINIAHUPOBAHUE OBIIIEOBPA30BATEJIBHOM JUCIHUATIIUHBI

01.11 Xumus
O6neM Hanpasienust
HaumenoBanue Conep:kanue y4yeOHOro Matepuasa u GopMbl OPraHu3amumn B 4aCaX ®opmMupyeMble | BocHHUTATEILHOM
pa3/iesioB U TeM AesITeIbHOCTH 00y4aI0IIMXCH KOMIIEeTeHII U padoThI
Pazneu 1. OcCHOBBI CTPOCHHS BeLIECTBA
Tema 1.1 Cogepxanue yueOHOro Marepuasa 4
Crpoenne atomoB | 1. | CoBpeMeHHast Mojeidb CTpocHHs atoMa. CHMBOJMYECKHI SI3BIK 2 OK 01 Llennoctu
XUMHUYECKUX XUMHAW. XUMHYECKUH dJIEMEHT. OJEKTPOHHAs KOHQUTYpaIs Hay4YHOTO
DIIEMEHTOB H aroma. Knaccupukanuss XUMHYECKUX O3JIeMEHTOB (s-, p-, d- MO3HAHUS
npuposa 3sieMeHThl). BaneHTHble 351eKTpoHbl. BaneHTHOCTb. DieKTpoHHAs
XUMUYECKOH CBS3U MPUPOJIa XUMUYECKOU CBSI3H. OJIEKTPOOTPUIATEIHHOCTh. BubI
XUMHYECKON CBA3M (KOBaJIGHTHAs, HWOHHAsA, MeTajlInyeckKas,
BOJIOPOJTHAS) M CITOCOOBI €€ 00pa30BaHuUs
JlaGoparopHble 3aHATH HE MPETYCMOTPEHO
[IpakTuueckue 3aHATUS
Pemenne 3amanmnii Ha MCIIOJIE30BaHNE XUMHYECKOM CUMBOJIHUKH U 2 OK 01

Ha3BAHUM COEAUHEHUI M0 HOMEHKJIATYPE MEKIYHAPOJAHOTO COK03a
TEOPETUYECKON U MPUKIIATHOW XMUMHUH U TPUBUAJIbHBIX Ha3BAHUM JJIsI
COCTaBIIEHUS] XUMUYECKUX (POPMYIT IBYXaTOMHBIX COEAMHEHU (OKCHJIOB,
CyNb(QUIO0B, TUAPHUIOB U T.I1.) U IPYTUX HEOPTAHHUUECKUX COEAMHEHUN
OTAENIBHBIX KJIACCOB.

[IpakTueckue 3a1aHusl Ha YCTAHOBJICHUE CBSI3H MEXIY CTPOCHHUEM
aTOMOB XMMHYECKHUX DJIEMEHTOB U NEPUOJUYECKUM U3MEHEHUEM CBOWCTB
XUMHYECKHUX DJIEMEHTOB U UX COSTMHEHHH B COOTBETCTBHH C
nonokeHueM [leprnoinueckoi CUCTEMBL.

KoHnTponbHbIe paboThI

HE MPEYyCMOTPEHO

CamocrosiTenbHas pabora 00yJaomuxcs

HE IPEAYCMOTPEHO

Tema 1.2
OCHOBBI

Conepxanue yueOHOro MaTeprasia

2

JlaGopaTopHble 3aHITHS

HE MPETYCMOTPEHO
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HaunmenoBanue
pa3aesioB U TeM

Copaepxxanue yueOHOro marepuasia u ¢popmMbl OpraHu3anuu
AeATeTbHOCTH 00yYaro X Cs

O0nLeM
B yacax

dDopmHpyeMble
KOMIIeTCHIIUH

Hanpasiaenus
BOCIIUTATEIbHOM
padoThI

IUHAMUKHA

[IpakTueckue 3aHATUS

Ilepuonuueckas cucrema xuMuueckux siaeMentoB J[.M. Menaeneena.
®usnueckuit cmeici [lepuonnueckoro 3akona JI.11. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMUYECKUX 2JIEMEHTOB,
00pa3zyeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C
MOJI0KEHUEM XUMHYECKOro 3jieMeHTa B [lepronuueckoii cucreme.
MupoBo33peHueckoe 1 HaydyHoe 3HadeHue [lepuoanueckoro 3akona /I.1.
MenneneeBa. [Ipornossl .M. Menneneea. OTKpbITHE HOBBIX
XHMUYECKHX DJIEMCHTOB.

Pelienue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
XapaKTePU3aLNI0 XUMUYECKHUX JIEMEHTOB «MeTarinaeckue /
HEMETaJNIMYECKHUE CBOMCTBA, JIEKTPOOTPULIATEIIBHOCTh XUMUUECKUX
AJIEMEHTOB B COOTBETCTBHH C UX AJIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B MEPUOIMUYECKON CUCTEME XUMUYECKUX AneMeHToB J[. 1.
MenpaeneeBay

OK 01 OK 02

KoHTtposbHble paboThl

HE MIPEAYCMOTPEHO

CamocTtosTenbpHas pabota o0yyaroumxcs

HE MPETYCMOTPEHO

Pa3pea 2.

XuMHYECKHE peaKunu

Tema 2.1
Tursr
XHUMHYESCKHX
peakuuii

Copepxannie yueOHOro MaTepuana

4

1. | Knaccudukanus ¥ THUOBI XUMHUYECKMX pEAKIUA C ydyacTHEM
HeopraHuueckux BemecTB. (CocTaBlieHME YpaBHEHUH peakuuil
COEIMHEHUS, PA3JIOKEHHUs, 3aMellleHusi, OOMEHa, B T.4. peakuuil
TOpPEHUs1, OKUCIICHUA-BOCCTAHOBJICHUS.

VYpaBHEHHSI OKHCIICHHS-BOCCTAHOBJIEHHs. CTENEHb OKHCICHUS.
Oxucnaurens u BoccTaHOBUTENb. COCTaBIEHHME M ypaBHUBAHHE

OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ METOA0OM
QJICKTPOHHOT'O Oananca. OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC
pCaKknuuu B npupozae, IMPON3BOJACTBCHHBIX mponeccax u

KHU3HCACATCIbHOCTH OPraHnu3MOB

2

JlaGopaTopHble 3aHITHS

HE MPETYCMOTPEHO

OK 01

IlennocTtu
Hay4HOI'0
TTO3HAHUS
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HaunmenoBanue
pa3aesioB U TeM

Copaepxxanue yueOHOro marepuasia u ¢popmMbl OpraHu3anuu
AeATeTbHOCTH 00yYaro X Cs

O0nLeM
B yacax

dDopmHpyeMble
KOMIIeTCHIIUH

Hanpasiaenus
BOCIIUTATEIbHOM
padoThI

[IpakTueckue 3aHATUS

KonnyectBeHHble OTHOLIEHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHbIE
3aKOHBI B XUMHUU U PacyeThl 10 YPAaBHEHUSAM XUMHUUYECKUX peakiuii. Mob
KaK €JIMHUIA KOJIMUYeCcTBa BellecTBa. MossipHas Macca. 3aKOHbI
COXPAaHEHHUs Macchl U S3HEPruu. 3aKoH ABorazipo. MossipHblil 00beM
ra3oB. OTHOCHUTEIIbHAS IUIOTHOCTB ra3oB. PacueTsl 10 ypaBHEHUAM
XUMHYECKHX PEaKuil ¢ UCTIOIb30BaHUEM MacCChl, 00beMa (HOpMaIbHbIE
YCJIOBHSI) Ta30B, KOJIMUYECTBA BEIIECTBA

KoHTponbHbIe paboThI

HE MPEIYCMOTPEHO

CamocTtosTenpHas paboTa o0ydaronmxcs

HE MPETYyCMOTPEHO

Tema 2.2
DIIEKTPOIMTHYECK
as IUCCOIMAINs U

HOHHBII 00MeH

Cojnepkanne y4eOHOro Marepuana

6

1. Teopus snexkrponuTrueckoi nuccoruanuud. MoHbl. DIEKTPOIUTHI,
HEAJIeKTPONIUTHI. Peakiiuu nonHoro oomena. CocraBiieHue peakiui
HMOHHOIO0 0OMEHa IyTEM COCTABJIEHUS MX TMOJHBIX U COKPAIlEHHBIX
WOHHBIX ypaBHEHUU. KUCIOTHO-OCHOBHBIE peaklMH. 3aJaHus Ha
COCTABJICHHE NOHHBIX PEaKLUI

2

OK 01 OK 04

JlaGopaTopHble 3aHATHS

JlaGopaTtopHast pabota “TUIbl XUMHUYECKUX pEaKIuii”.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIHUYECTBY UCXOJHBIX U
00pa3yomMXcs BEIIECTB) U MPU3HAKOB XUMHUYECKUX PEaAKITHH.
[TpoBeneHmne peakiivii HOHHOTO 0OOMEHa, ONPEIETICHUE CPEIbI BOJHBIX
pacTBOPOB. 3a/IaHMsI HA COCTABJICHUE HOHHBIX PEaKIIHiA

HpaKTI/IquKI/Ie 3aHATUA

HE MIPEAYCMOTPEHO

KoHnTponbHbIe paboThI

KonTpoabHnas padora 1 CTpoeHre BENIECTBA U XUMUYECKHE PEAKITHHI

2

CamocrosiTenbHas pabora 00yJaomuxcs

HE MIPEAYCMOTPEHO

Ilennoctu
HAy4YHOTO
MMO3HAHUS

Pa3pea 3.

CTpoeHue M CBOICTBA HEOPraHMYECKHUX BellleCTB

Tema 3.1
Knaccudukanus,
HOMEHKJIATypa U

Copepxanne yueOHOro MaTrepuasa

4

1. | IIpenmer HEOPraHNYECKON
HEOPraHMYECKHUX  BEIIECTB.

XUMUH. Knaccudukanus
[IpocThle M CIOXHBIE BEUIECTBA.

2

OK 01 OK 02
I[IK2.411K 3.4

IlennocTtu
Hay4HOI0
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HaunmenoBanue
pa3aesioB U TeM

Copaepxxanue yueOHOro marepuasia u ¢popmMbl OpraHu3anuu
AeATeTbHOCTH 00yYaro X Cs

O0nLeM
B yacax

dDopmHpyeMble
KOMIIeTCHIIUH

Hanpasiaenus
BOCIIUTATEIbHOM
padoThI

CTpOCHHE
HEOPraHMYECKUX
BCILIECCTB

OCHOBHBIE KJIACChl CJIOKHBIX BEIIECTB (OKCUIbI, TUAPOKCUIBI,
KHCIIOTBI, COJH). B3auMOCBSi3b  HEOPraHWYEeCKUX  BEIIECTB.
ArperatHbie cocTOsSTHUS BemiecTBa. Kpucramimyeckue u aMopQHbIe
BellecTBa.  TUObl  KPUCTAUIMYECKUX  pEHIeTOK  (aromHas,
MOJIEKYJIApHAs, HMOHHAs, MeTaJuIMuecKasi). 3aBUCHUMOCTD
(bu3nyecKux CBOWMCTB BelIecTBa OT THMNA KPHUCTAJUIMYECKOM
peleTky. 3aBUCUMOCTh XMMHUECKON aKTUBHOCTHU BEILIECTB OT BHJIA
XUMHYECKON CBSI3W U THIA KPUCTAIUITMUECKOHN pemieTku. [Ipuyannbl
MHOT000pa3usi BEUIeCTB

JlaboparopHble 3aHATH

[IpakTueckue 3aHATUS

1. | HomeHknaTypa HEOpraHMYECKUX BEIIECTB: Ha3BaHHUE BEIIECTBA
UCXO/S U3 MX XUMUYECKOH (POPMYIIBI MITH COCTaBICHUE
XMUMHUYECKOH (OPMYIIbI UCXOAS U3 HA3BaHUS BEIECTBA O
MexayHapoanoi (MIOITAK) unu TpuBHaibHOM HOMEHKIIATYpE.
Pemenne — mpakTHyeckWx — 3aJaHUil MO Kiaccu(UKaluu,
HOMEHKJIAType U XUMHUYECKHMM (opMmyraM HeOpraHM4eCKHX
BEIIECTB pa3JIMUYHBIX KJIaccoB (yrapHblii Ta3, YIJIEKHUCHbIH ras,
aMMHaK, raiieHas W3BEeCTb, HEralmieHas M3BeCThb, MUThEBAs COJa U
JPYTUX): Ha3bIBaTh M COCTABIATH (DOPMYJIbI XMMUYECKHX BEILECTB,
OIIPENIeNIATh IPUHAIEKHOCTD K KJIACCY.

HcTounnku xuMudeckoi nHdopMauu (CpeacTB MacCoBOM
unpopmanuu, cetb Mutepuer u apyrue). [louck uapopmaiuu no
Ha3BaHUSIM, UACHTU(DHUKATOPAM, CTPYKTYPHBIM (opMysiaMm

OK 01 OK 02
I[IK2.41IK 3.4

KoHTponbHbIe paboThI

HE MPEYCMOTPEHO

CamocTtosTenpHas paboTa 00yyaronmxcs

HE MPEYyCMOTPEHO

MO3HAHUS
[TpodeccuonanbHO
- TPYJI0BOE

Tema 3.2
dusnko-
XHUMHYECKHE
CBOMCTBaA

Copepxanne yueOHOro MaTepuaa

8

1. | Meramibl. O6mue ¢puznyecKkue U XUMUYECKUE CBONCTBA METAJLIOB.
CriocoObl mony4yeHHs. 3HAYEHHE METAJUIOB M HEMETAUIOB B
MIPUPOJIE U KHU3HEAESITEIbHOCTH YesloBeKa U opranu3moB. Kopposus

2

OK 01 OK 02
I[IK2.41IK 3.4

IlennocTtu
Hay4HOI'0
TTO3HAHUS
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HaunmenoBanue
pa3aesioB U TeM

Copaepxxanue yueOHOro marepuasia u ¢popmMbl OpraHu3anuu
AeATeTbHOCTH 00yYaro X Cs

O0nLeM
B yacax

dDopmHpyeMble
KOMIIeTCHIIUH

Hanpasiaenus
BOCIIUTATEIbHOM
padoThI

HEOPTraHUYECKHUX
BCIIIECTB

MCTAJIJIOB: CIIOCOOBI MCTAlJIOB OT

KOppO3uu

BUJBl KOPPO3HH, 3aIUTHI

2. | Hemeramumpl. OOmme (Qu3nueckue W XHMHUYECKHE CBOMCTBA
HeMmeTauioB. TunuuHble cBoiictBa HemeTtawuioB [V— VII rpynm.
Knaccupukanmss u HOMEHKJIATypa COCIUHEHHH HEMETaJlIoB.
KpyroBopoTbl OMOT€HHBIX JIEMEHTOB B IPUPOJIE

3. XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BeIIECTB (OKCHJIOB, THAPOKCHJOB, KHCIOT, COJied u Jp.).
3aKOHOMEPHOCTH B HW3MEHEHHWU CBOWCTB IMIPOCTHIX BEIIECTB,
BOJIOPOJHBIX COCIMHEHHM, BBICIITUX OKCHJIOB U THAPOKCHJIOB

JlaGopaTopHble 3aHITHS

HE MPEIYCMOTPEHO

HpaKTI/I‘{CCKHe 3aHATHUA

1. CocraBiieHre ypaBHEHUN XUMUYECKUX PEAKIUIl C y4acTUEM
HpOCTBIX U1 CJIIOXKHBIX HGOpFaHI/I‘ICCKI/IX BCIICCTB: MCTAJIJIOB U
HEMETAIIJIOB; OKCHUIOB METAJUIOB, HEMETAJIOB U aM(pOTEPHBIX
3JIEMEHTOB; HEOPTAaHUYECKUX KUCIIOT, OCHOBAHUN U aM(POTEPHBIX
TUAPOKCHJIOB; HEOPTaHUUYECKHUX COJIEH, XapaKTEPU3YIOIIUX UX
CBOMCTBA.

Pemrenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUIN Ha
CBOMCTBA, COCTaB, MOJYyUYCHHE U 0€3011aCHOE UCTIOJIb30BAHUE
BOXHEHIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM
JIeSITEILHOCTH YeJIOBEKa

OK 01 OK 02
I[IK2.41IK 3.4

KonTtposbHble paboThl

HE IPEAYCMOTPEHO

CamocTosTenpHas paboTa 00yyaroumxcs

HE MPEYyCMOTPEHO

[IpodeccuonansHoO
- TPYZAOBOE

Tema 3.3
WNnentuduxarms
HEOPTraHUYECKHUX

BEIECTB

Copepxanne yueOHOro MaTrepuaa

4

JlaGopaTopHble 3aHITHS

JlaGopatopHas pabota «neHTrduKanys HeOpraHMUECKUX BEIIECTBY.
Pemenue skcriepuMeHTAIBHBIX 3a7[a4 IO XUMHUYECKUM CBOMCTBAM
METAJIJIOB ¥ HEMETAIIJIOB, 10 PACIIO3HABAHUIO U IOJIYYEHHUIO COEAMHEHNN
METAJUIOB U HEMETAJIJIOB.

OK 01 OK 02
OK 04

IlennocTtu
Hay4HOI'0
TTO3HAHUS
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Hanpasiaenus

Oo0bem .
HaumeHoBaHue Conep:xanue yuedOHOro MaTepuasa u (popMbl OpraHu3anuu ®opMupyeMble | BoCHUTATEIbHOI
pa3/iesioB U TeM AeITeJIbHOCTH 00y4aroLuXCsl B Hacax KOMIIeTeHI[UH padoThI
W nenTudukaiys HEOPraHMIECKUX BEIIECTB C UCIOIB30BAHUEM HX
(U3UKO-XMMHUYECKUX CBOMCTB, XapaKTEPHBIX KAUECTBEHHBIX PEAKIIHA.
KavecTBeHHbIe peakiiuu Ha cynbdar-, KapOoHAT- U XJIOPUA-aHUOHBL, Ha
KAaTHOH aMMOHHUS
[IpakTnyeckue 3aHATHS HE MPETYyCMOTPEHO
KoHTponbHbIe paboThI
KountpoJsbnas padora 2 CBoliCTBa HEOPraHUYECKHX BEIIECTB 2
CamocTosTenbHas padota 00yydaroIuxcs HE MPEIYCMOTPEHO
Pa3znen 4. CTpoeHue ¥ CBOMCTBA OPraHMYeCKUX BelIECTB
Tema 4.1 Cojnepkanne ydeOHOro Marepuana 4
Knaccudukanus, | 1. | [losiBaeHue U pa3BUTHE OPraHUYECKONW XMMHUH Kak Hayku. [Ipenmer 2 OK 01 Llennoctu
CTpPOEHHUE U OpraHNYeCKOM XUMUHU. MeCTO M 3HauyeHue OPraHUYeCKOW XUMUHU B I[IK2.41IK 3.4 Hay4HOI'0
HOMEHKJIaTypa CUCTEME €CTECTBEHHBIX HayK. MO3HAHUS
OpPraHUYECKUX XUMUYECKOE CTPOCHHE Kak TOpSAOK COEIUHEHUS aTOMOB B [Ipodeccrnonanbuo
BELIECTB MOJIEKYJIE COTJIaCHO MX BaJ€HTHOCTH. (OCHOBHBIE IOJIOKEHHS - TPYZ0BOE

TEOPUH XMMHMUYECKOTO CTPOEHMSI OpraHM4YecKuX coelnHeHud A.M.
bytnepoBa. VYriepoaHBI CKEIET OPraHUYECKOM  MOJIEKYJIBL.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHYECKOIO CTPOEHUs
MouteKy1. 3oMepus 1 H30MepBl.
[TonsiTie o QyHKIMOHATBHON
KJIacCU(DUKALMU  OPraHUYECKUX
HOMEHKJIATypa ¥ MNPUHUOUIBI HOMEHKJIATypbl OpraHUYeCKHX
coenunenuil. Ilonsatne 00 a3oTcojepKalMX COEAMHEHUSX,
OMOJIOrMYeCcKH aKTUBHBIX BelllecTBax (yrieBojax, Kupax, Oenkax u
1p.), BBICOKOMOJEKYJSIPHBIX COEIMHEHUSX (MOHOMEp, MOJIHMED,
CTPYKTYPHOE 3BE€HO)

rpymnme. Paagukan. IIpuHnumnst
coeauHeHnii. MexayHapoaHas

JlaGopaTopHble 3aHATHS

HE MIPEAYCMOTPEHO

[IpakTueckue 3aHATHS

HOMCHKJ'IaTypa OpraHU4YCCKUX COE€IUHEHMI OTACIbHBIX KIaCCOB

(HaCBIHIGHHI)Ie, HCHACBINICHHBIC U aPpOMATUYCCKUE YTITICBOOOPOBbI,
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Copaepxxanue yueOHOro marepuasia u ¢popmMbl OpraHu3anuu
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O0nLeM
B yacax

dDopmHpyeMble
KOMIIeTCHIIUH

Hanpasiaenus
BOCIIUTATEIbHOM
padoThI

CIUPTHI, PEHOJIBI, AJIbJCTHIbI, KETOHBI, KAPOOHOBBIC KMCIOTHI U JIp.)
CocraBiieHHE TOJIHBIX U COKPAIIECHHBIX CTPYKTYPHBIX (hopMyT
OpPraHUYeCKUX BEUICCTB OTJC/IbHBIX KJIACCOB, MCIIOJIb3YS UX Ha3BaHHS I10
CHCTEeMAaTHUYECKON U TPUBHATIBHOM HOMECHKIIAType (ITHIICH, alleTHIICH,
rmnepuH, GeHo, GopManbaerua, YKCyCHas KHCIO0Ta, TIUIH). PacyeTs
npocteiiiiel GopMyIbl OPraHuIeCKOM MOJIEKYJIbI, HCXO/S U3
AJIEMEHTHOTO cocTaa (B %)

KoHnTponbHbie paboThI

HE MPETYyCMOTPEHO

CamocTtosTenbHas padota o0yyaroumxcs

HE MPEIYCMOTPEHO

Tema 4.2
CBolicTBa
OpraHUYECKUX
COCIUHCHHI

Copepxanue yueOHOro MaTepuala

12

OU3UKO-XMMHYECKHE  CBOMCTBA  OPraHUYECKHX  COECIMHEHHUM
OTJIENNBLHBIX KJ1aCCOB (ocobeHHOCTH Kiaccudukanum H
HOMEHKJIaTypbl BHYTPH Kjlacca; TOMOJIOTHYECKUU pPsii U 00Imas
dbopmyna; wu3omepusi; (puU3MUECKHE CBOWCTBA; XUMHUYECKHE
CBOMCTBA; CIIOCOOBI OJIYUCHHUS):

OK 01 OK 02
OK 04
I[IK2.41IK 3.4

1 — TpeAeTbHbIE YIIIEBOIOPO/Ibl (AJIKaHbI M LIUKJIOANKaHbl). ['opeHue
MeTaHa Kak OJMH W3 OCHOBHBIX MCTOYHHMKOB Telja B
MPOMBIIIIEHHOCTH U ObITy. CBOMCTBa MPUPOIHBIX YIJIEBOJIOPOJIOB,
HaXO0X/IEHHUE B IPUPOJI€ U IPUMEHEHHUE AJIKaHOB;

— HeTpeeNIbHbIE (aJIKEHBbI, ATIKUHBI U aJIKaAUEHbl) 1 apOMaTHYECKUE
YIJIEBOIOPOBI. l'openue alieTuieHa KaK HCTOYHUK
BBICOKOTEMIIEPATYPHOT'O TUNIAMEHU JJIsl CBAPKU M PE3KH METAJNIOB

2 — KUCJIOPOJICOIEpIKaIINe COeNUHEHUS (CITUPTHI U (PEHOIIBI,
KapOOHOBBIE KHCIOTHI ¥ A(DUPBI, AIbJIETU/IBI U KETOHBI, JKUPBI,
yrieBojsl). [IpakTuueckoe mpuMeHeHre STUISHTITUKOJI,
rnuuepuna, ¢penona. [Ilpumenenue Gpopmanbaerusa,
alleTANIbJIETHU/1a, YKCYCHOM KHUCIOTHI. MblIa Kak COJIM BBICILIUX
KapOOHOBBIX KHCIIOT. MoOoIIIMe CBOMCTBA MbLJa

3 — a30TCOJIEpIKaIe COeAUHEHUs (AMUHBI 1 aMUHOKUCIIOTHI, OCJIKH).

OK 01 OK 02
OK 04
I[IK2.41IK 3.4

Ilennoctu
Hay4YHOT'O
MO3HAHUS

[IpodeccuonanbHO
- TPyAOBOE
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pa3aesioB U TeM
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O0nLeM
B yacax

dDopmHpyeMble
KOMIIeTCHIIUH

Hanpasiaenus
BOCIIUTATEIbHOM
padoThI

BricokoMoneKysipHbIe COCIMHEHUS (cuHTETHYECKHE u
OMOJIOTNYECKU-aKTUBHBIE). MOHOMEp, MOJIUMEp, CTPYKTypHOE
3BeHO. [lommmepusanus >THIEHAa KaK OCHOBHOE HAIPABIICHUE €TI0
UCIOJIb30BaHUS.

I'eneTnyeckas CBsI3b MEXKAY KJI1aCcCaMU OPraHU4ECKUX COCIMHEHUN

JlaboparopHble 3aHATH

JlaGopatopnast pabora “IIpeBparieHusi OpraHUYECKUX BEIHICCTB IMIPH
HarpeBaHuu'.

[Tony4yeHnune 3TUICHA M U3yYE€HHUE €r0 CBOMCTB. MoIennpoBaHNe MOJIEKYJT
U XUMUYECKUX MPEBpAIlleHUI Ha IPUMeEpe ITaHa, ITHIICHA, alleTUJIeHA U

Ap.

HpaKTI/I‘{CCKHe 3aHATHUA

1. | CpoiicTBa OpraHMYECKMX COCJAMHEHUN OTAEIbHBIX  KJIACCOB
(TpuBHambHAsT M MEXJIYHApOJHAs HOMEHKIATypa, XHMUYECKHE
CBOMCTBa, CHOCOOBI TOJyuYeHUs): MpeAelbHble (aJKaHbl |
LUKJIOAJIKAaHbl), HENpeAeabHble (AJIKeHBI, aJKUHBI U aJIKAJAUEHBI) U
apoMaTHYeCKHUE YTJIEBOJOPOAbI, CIUPTHI M (PEHOIbI, KapOOHOBHIE
KHUCJIOTHI U 3(UpPBI, alIbJETH/IbI U KETOHBI, aMUHBI 1 aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COCIUHEHMA. 3aJaHus Ha COCTABIICHHE
YPaBHEHHH XUMHYECKMX pEaKUUid C ydacTUEM OpPraHMYECKHX
BELIECTB HA OCHOBAHUHU UX COCTABA U CTPOCHUSI

OK 01 OK 02
OK 04
I[IK2.41IK 3.4

CocraBiieHne cXeM peakuil (B TOM 4MCIE MO MNPEJIOKEHHBIM
LENOYKAM  IPEBPALLEHUI), XapaKTEPU3YIOIIUX  XUMHUYECKUE
CBOMCTBA OpPraHUYECKHX COEJUHEHUN OTIEIbHBIX  KJIACCOB,
CMOCOOBI UX MOJYYEHHUS U Ha3BaHWE OPTaHUYECKUX COCIMHEHUH MO
TPUBHAIIBHON W MEXIYHAPOIHOU CUCTEMaTUYECKON
HOMEHKJIATYPE.

PelreHne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha
CBOMCTBA OPraHUYECKUX COETMHEHUHN OTJEIbHBIX KJIACCOB

KoHnTponbHbIe paboThI

HE MPEYCMOTPEHO
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Hanpasiaenus

Oobem .
HaumeHnoBanue Copaepxxanue yueOHOro marepuasia u ¢popmMbl OpraHu3anuu B 9aCaX ®opmMupyemMble | BoCHHUTATEIbLHOI
pa3/iesioB U TeM AeATeTbHOCTH 00yYaro X Cs KOMIIeTeHIUH padoThI
CamocrositenpHas pabora 00yJarmuxcs HE MPEyCMOTPEHO
Tema 4. 3 Cojeprkanue yaeOHOro MaTepuasa 8
WUnentudpukamus | 1 buooprannueckue coeaunenus. I[lpumenenne u Ouosornyeckas 2 OK 01 OK 02 Lennoctu
OpraHUYEeCKUX posib yrieBoJoB. OKHCIEHUE YTIIEBOAOB — HCTOYHHMK HHEPruu OK 04 Hay4HOI0
BEILECTB, UX KUBBIX opraHu3moB. OOnacTh TOPUMEHEHUS AMHUHOKHUCIOT. I[IK2.41IK 3.4 ITO3HAHMS
3Ha4YeHUe U [IpeBpamenust OenkoB muIIM B opraHu3Mme. buonorunyeckue [IpodeccuonansHo
IIPUMEHEHHUE B ¢byHkuun  OenkoB. buonmormueckune QyHKuuu kupoB. Pounb - TPy10BOE
OBITOBOI 1 OpPraHUYeCcKOM XMMHHU B pPEIICHUH NpodIieM NMUIIeBOi 6e301acHOCTH
[IPOU3BOACTBEHHO | 2 Ponp oprannuyeckoil XMMHM B pEIIEHUU MPOOJIEM IHEPreTHUECKOMN 2
1 1esTeNIbHOCTH 0€30IaCHOCTH, B  Pa3BUTUM  MEAULUHBI, CO3JaHUU  HOBBIX
YesloBeKa MaTEpUajoB, HOBBIX HCTOYHUKOB SHEpruu (aJbTepHaTUBHbIC
UCTOYHUKHM dHepruu). ONAcHOCTb BO3JACHCTBHUS Ha JKUBBIC
OpraHM3Mbl ~ OPraHMYECKHUX  BEIIECTB  OTHEJIBbHBIX  KJIACCOB
(yrineBoaopo/sl, CIIUPTHI, (beHonsl, XJIOPOPraHUYECKHE
MIPOU3BOJIHBIE, AIBJETUIBI U JIp.), CMBICI TOKa3aTessl MpeneiabHO
JONYCTUMON KOHIIEHTpAIUU
JlaGopaTopHble 3aHITHS OK 01 OK 02
JlaGopatopHast pabota: “HaeHTuuUKanus OpraHUYECKUX COEeIMHEHHUH 2 OK 04
OTIENbHBIX KJIacCOB” IIK2.41IK 3.4

Wnentudukaius opraHn4eckux COeTMHEHUH OTIeNbHBIX KIaccoB (Ha
pUMepe albJIETHI0B, KpaxMasa, YKCYCHOU KUCIIOThI, OEIKOB U T.11.) €
UCTIONIb30BaHUEM HX (DU3UKO-XUMHUYECKHX CBOMCTB U XapaKTEPHBIX
KaueCTBEHHBIX peakiuid. JleHarypamus Oenka mpu HarpeBanuu. L{BeTHbIe
peakiuu 6eTKoB. BO3HUKHOBEHHE aHATTUTHYECKOTO CUTHAIA C TOUYKH
3pEeHUsI XUMHUYECKUX MTPOIIECCOB MPHU MPOTEKAHWN KaYECTBEHHOMN
pEaKIuu, MO3BOJISIONICH UACHTHPUIINPOBATH MPEATOKEHHBIE
OPraHNYeCcKHe BENIECTBA

HpaKTI/ILIeCKI/Ie 3aHATUA

HE MIPEAYCMOTPEHO

KoHTtposbHble paboThl

HE MIPEAYCMOTPEHO

KonTtpoasHas padora 3 CTpyKTypa U CBOMCTBA OPraHUYECKUX BELIECTB

2
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HaunmenoBanue
pa3aesioB U TeM

Copaepxxanue yueOHOro marepuasia u ¢popmMbl OpraHu3anuu
AeATeTbHOCTH 00yYaro X Cs

O0nLeM
B yacax

dDopmHpyeMble
KOMIIeTCHIIUH

Hanpasiaenus
BOCIIUTATEIbHOM
padoThI

CamocrositenpHas pabora 00yJarmuxcs

HE IPEIYCMOTPEHO

Pa3pea 5.

Kuneruueckue n TEPMOAUMHAMHUYECCKHUEC 3AKOHOMEPHOCTH NMPOTCKAHUA
XUMHUYECCKHUX pealcum‘/i

Tema 5.1
CxopocTb
XHUMHYECKHUX
peaKunii.
XHUMHUYECKOE
paBHOBECHE

Copepxanue yueOHOro Marepualia

1.

CKOpOCTh peaklvM, €€ 3aBUCHUMOCTb OT pPa3IUYHBbIX (DAKTOPOB:
MPUPOJIbl PEATMPYIONINX BEIIECTB, KOHLUEHTPALMU PEarupyromux
BEIIECTB, TEMIEPATypbl W IUIOLIAJA PEAKIMOHHOW MOBEPXHOCTH.
TennoBele  3P¢deKTbl  XUMHYECKHUX  peakmui.  DK30- |
SHJIOTEPMUYECKUE, PEAKIIUY.

OO6paTuMOCTh peakiuii. XMMHUECKOE PABHOBECHE M €T0 CMEIICHUE
MOJI JICWCTBUEM Pa3UYHBIX (PaKTOPOB (KOHIEHTPAIUS PEarcHTOB
WM TPOIYKTOB pEaklMd, AaBJIEHUE, TeMIlepaTypa) Uil CO3JaHUs
ONTUMAJIBHBIX YCIIOBHM TMPOTEKAHUA XHUMHUYECKUX IMPOLECCOB.
[Tpunanun Jle Ilartense

N

OK 01 OK 02
I[IK2.41IK 3.4

JlaGopaTopHble 3aHITHS

HpaKTI/I‘{eCKHe 3aHATHUA

1.

Pemenne npakTuKo-OpUEHTUPOBAHHBIX 3a/IaHUN HAa aHAJIN3
(akTOpOB, BIMSIOMIMX HA U3MEHEHHE CKOPOCTH XUMUYECKOU
peaKIyH, B T.4. C MO3ULUHI IKOJIOTUYECKH 11e51eCO00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOM AESITEIBHOCTH B LENSIX COXPAHEHUS
CBOETO 3/10POBbs U OKPYKAIOLLEH IPUPOIHOMN CPEIBI.

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUN HA IPUMEHEHUE
npuHnuna Jle-Illarenase 1151 HAX0KAECHUS HAPABICHUSI CMELICHUS
paBHOBECHS] XUMUYECKOW PEAKIMU U aHAIU3 (aKTOPOB, BIUSIOMINX
Ha CMELICHUE XMMUYECKOTO PABHOBECUS

OK 01 OK 02
I[IK2.41IK 3.4

KoHnTponbHbIe paboThI

HE MPEYCMOTPEHO

CamocrosiTenbHas pabora 00yJaomuxcs

HE MIPEAYCMOTPEHO

Ilennoctu
HAy4YHOTO
MTO3HAHUS

[IpodeccrnonanpHO
- TPYJI0BOE

Pa3pea 6.

PacTBOpbI

Tema 6.1
Tlousarue o

Copepxanne yueOHOro MaTrepuasa

2

1.

\ PacTBopeHne

KaKk  (QU3MKO-XMMHUYECKUH mporecc. PacTBophl.

2

OK 01 OK 02

IlennocTtu
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Hanpasiaenus

Oo0bem .
HaumeHnoBanue Copaepxxanue yueOHOro marepuasia u ¢popmMbl OpraHu3anuu B 9aCaX ®opmMupyemMble | BoCHHUTATEIbLHOI
pa3/iesioB U TeM AeITeJIbHOCTH 00y4aroLuXCsl KOMIIeTeHI[UH padoThI
pacTBopax Crioco6bl IPUTOTOBJIEHUST pacTBOpPOB. PacTtBopumocth. MaccoBas OK 07 Hay4YHOI'O
JIOJIsl pacTBOPEHHOro BemiecTBa. CMBICH TOKa3arens MpeaesibHO [IK241TIK 34 O3HAHUA
JOTyCTUMOW KOHIIEHTpallMM M €ro MCIOJIb30BaHUE B OLCHKE [IpodeccuonansHoO
9KOJIOTMUYECKOM 0€3011acCHOCTH. - TpyJ10BOE
[IpaBuia 3KOIOTMYECKH IIETIECOO0Pa3HOTO TOBEACHUS B OBITY H
TPYJOBOW AESITENLHOCTU B LIENSAX COXPAHEHHs CBOETrO 370POBbs U
OKpY Kalolllel MNPUPOJHOM CpEeapl; OMAaCHOCTb BO3IECHCTBUSA HA
KUBBIE OPTraHU3MBbI OIPE/ICIICHHBIX BEIIECTB.
Pemenne npakTHUKO-OPUEHTUPOBAHHBIX pAaCUETHBIX 3aJaHuil Ha
pacTBOpBI, HCIOJNb3yeMble B OBITOBOM M MPOU3BOJCTBEHHON
JeSITEJIbHOCTH YEJIOBEKa
JlaboparopHble 3aHATH HE MPETYyCMOTPEHO
[TpakTryeckue 3aHsATHS HE MPETYyCMOTPEHO
KoHTtposbHble paboThl HE MPESYCMOTPEHO
CamocTtosTenbHas pabota o0yyaroumxcs HE MPETYCMOTPEHO
Tema 6.2 Cojnepkanne yueOHOro Matepuana 2
Hccnenoanue JlaboparopHble 3aHATH Hennoctu
CBOMCTB JlaboparopHas padota «IIpurorosiaeHue pacTBOPOB». 2 OK 01 OK 02 HAy4yHOTO
pacTBOPOB [TpuroroBneHre pacTBOPOB 3aJaHHON (MaccoBoOi, %) KOHIEHTpauuu (c OK 04 [TO3HAHUS
MPaKTUKO-OPUEHTUPOBAHHBIMU  BOTMIPOCAMH) U OMNpPENETIEHUE CpPeabl IIK 2.4 1K 3.4 | IlpodeccronanbHO
BOJIHBIX PaCTBOPOB. - TPYZ0BOE
Pemienue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB
[TpakTHueckue 3aHATHS HE TPESYyCMOTPEHO
KoHnTponbHbIe paboThI HE MPEYyCMOTPEHO
CamocTtosTenpHas paboTa 00yyaronmxcs HE MPEYCMOTPEHO
IIpodeccnoHaILHO-OPHMEHTHPOBAHHOE COAEPKaHue (coep:KaHue MPUKJIATHOTO MOAYJISA)
Paznea 7. Xumusi B ObITY M IPOM3BOJICTBEHHOM AeSITEJIbHOCTH YeJI0OBEKA
Tema 7.1 Copneprkanue yueOHOro MaTepuasa 6
Xumus B ObiTy 1 | 1. | HoBeiilie JOCTHKEHUS XUMHYECKOW HAYKM W XHMHYECKOM 2 OK 01 OK 02 Hennoctn
MIPOU3BOJCTBEHHO TeXHONOruH. Poimb XuMuUM B 00ECHEUYEHHH DKOJOTHYECKOM, OK 04 OK 07 HAaYYHOTI'O
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Hanpasiaenus

Oobem .
HaumMmeHoBaHHe Conep:xxanue yueOHOro MaTepuaJia u (POpMbl OPraHU3aUNU dopMupyeMble | BoCHUTATEILHOI
pa3iesioB H TeM AesITeJIbHOCTH 00y4aAI0IINXCS B Hacax KOMIIeTeHIHH padoThI
U IeATeNbHOCTHU SHEPTeTHYECKON M THIINEBON 0€30MacHOCTH, PAa3BUTHUU METUITUHBIL. IIK2.41IK 3.4 MO3HAHUSA
YyeJIOBEKa [IpaBuna mnoucka ¥ aHajgUM3a XUMUYECKOH HMHPOPMALMH U3 IK 7.1 [TpodeccuonanbHO
pPa3IMYHBIX UCTOYHUKOB (HayyHas W yueOHO-Hay4yHas JIUTepaTypa, - TPy10BOE

CpeacTBa MaccoBoil nHpopmanuu, ceTh MIHTepHET)

JlaGopaTopHble 3aHITHS

HE MPEIYCMOTPEHO

HpaKTI/I‘{CCKHe 3aHATHUA

[louck w aHamM3 KEHCOB O MPUMEHEHHH XUMHUYECKHUX BEIIECTB U
TEXHOJOTHI ¢ ydyeToMm Oynymied mpodeccHOHAIbHON NESTEIBHOCTH 10
TeMaM: Ba)KHEUIIIME CTPOUTEIbHBIE MaTEPHANIbl, KOHCTPYKIIHOHHBIE
MaTepHuaybl, KPacKu, CTEKJIO, KepaMHKa, MaTepuajbl JJIs JICKTPOHUKH,
HAaHOMATEPHAJIbl, TEKCTWJIbHbIE  BOJIOKHA, HWCTOYHHMKH  DSHEPTHH,
OpraHMYecKHe M MUHEpaJlbHbIe yA00peHUs, JIEKapCTBEHHbIC BEIECTBA,
OBITOBAst XUMHUSL.

3amuTa: [IpencraBinenue pe3ysnbTaToB pelieHUs] KelcoB B (OpMe MUHHU-
JIOKJIaJa C IPE3EHTAIUEN

KoHTtposbHble paboThl

HE MIPEAYCMOTPEHO

CamocTtosTenbpHas pabota o0yyaroumxcs

HE MPETYCMOTPEHO

IIpome:kyTouHAas aTTecTANMS MO JUCHUILJIMHE (324€T)

2

Bcero:

72
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4. YCJOBUYS PEAJIMBAIIMA ITPOT'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCIHHUIIJIMHBbI

4.1. Tpe6oBaHus K MHHUMAJIBHOMY MATEePHAIbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanuzanmst mporpamMmpl y4eOHOW TUCIUTUIMHBI TPEOYeT HATWYUS y4eOHOTO
KaOuHeTa (PU3UKU.

O6opynoBanue yaeOHOTO KaOWHETA:

— MI0CaJOYHBIC MECTA MO KOJIMYECTBY O0YJArOIIUXCS;

— pabouee MecTo MpernojaBaTes;

— KOMITJIEKT Y4€OHO-HATJIAIHBIX TOCOOMA « X UMUSD.

Texaudeckue cpeacTra 00ydeHUs:

— KOMITBIOTED C JIMIIEH3UOHHBIM MPOrPAMMHBIM 00€CTICUCHUEM;

— MYJIbTUMEIUMHOE 000PY/I0BAHUE;

— DKpaH;

— MOJIEM H JIPYTHE TEXHHUYECKHUE CPECTBA.

4.2. Uudopmanmonnoe odbecnevyeHue 00yueHust

(mepeueHn pexkoMeHAyeMBIX Y4eOHBIX M3JaHHil COMNAcHO (eaepaTbHOMY MEpPEUHIO
yueOHukoB https://fpu.edu.ru , UaTepHeT-pecypcoB, JONOTHUTEIBHOMN JTUTEPATYPHI)

OCHOBHBIC HCTOYHUKH

JIns mpenonaBarenei
1. AudunorenoBa, M. B. Xumusa: y4yeOHMK W MPAKTUKYM IJsI CPEIAHETO

npodeccuonanbHoro oopazoBanus / M. B. AndwunorenoBa, A. B. ba6kos, B. A.
[TonkoB. — 2-e u3n., ucnp. u aon. — Mocksa: U3gatensctBo FOpaiit, 2022, — 291
C.

2. llleromuxuna, H. A. OOmas xumusa: ydeOnuk i CIIO / H. A.
[leronuxuna, JI. B. Munaesckas. — Cankt-IletepOypr: Jlans, 2021. — 164 c.

3. Huxombckuii, A. b. Xumusa: ydeOHWK | TIPaKTUKYM IS CPEIHETrO
npodeccronansHoro oopazoanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3.,
nepepad. u pon. — Mocksa: U3gatensctBo FOpaiit, 2022. — 507 c.

4. Xumust: yuyeOHHK Ut cpenHero npodeccuonaibHoro obpaszosanwms / 0. A.
Jlebenes, I'. H. ®anees, A. M. lN'omy6es, B. H. IllanoBan; mox obmeit penakmmeit I'.
H. ®aneeBa. — 2-e uzn., nepepad. u qon. — Mocka: U3aatensctBo FOpaiit, 2022.
—431 c.

s cryieHToB
1. AudpunorenoBa, M. B. Xumusi: y4yeOHUK U TPAKTUKyM [JIsi CPEIHETO
npodeccuonanbHoro obpaszoBanus / M. B. Andunorenosa, A. B. babkos, B. A.
27



ITonikoB. — 2-e u3x., ucnp. u gon. — Mocksa: U3aatenscTBo FOpaiit, 2022. — 291
C.

2. llleromuxuna, H. A. OOmas xumus: ydeonuk i1 CIIO / H. A.
[Meromxuna, JI. B. MunaeBckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.

3. Huxonwsckuii, A. b. Xumusa: ydyeOHUK M TPAKTHKyM i1 CPEIHETO
npodeccuonansHoro oopazoanusi / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3.,
nepepal. u non. — Mocksa: U3parensctBo FOpaiit, 2022. — 507 c.

4. Xumust: yuyeOHMK Uil cpeniHero npodeccuonaibHoro odpaszosanus / HO. A.
Jle6enes, I'. H. ®anees, A. M. I'ony0es, B. H. IllanoBan; nox oOmiei pepakuueit I
H. ®aneeBa. — 2-¢ uzn., nmepepad. u mon. — Mocksa: M3gatensctBo FOpaiit, 2022.
—431 c.

JlonoTHUTeIbHbIe HCTOYHUKH

JIns npenoaBarenei
1. Xwummsa. 10 xmacc. Yriuyonénueii ypoBeHb : yueOHMK/ B.B. Epemun,

H.E. Ky3sMmenko, B.1. Tepenun, A.A. Jlpo3nos, B.B. JIynun; nox pea. B.B. JIynuna.
— M.: IIpocBemenue, 2022. — 446, [2] c.: ui.

2. Xwmusa. 11 xmacc. Yrmyonéuuslii ypoBeHb : yueOHuk/ B.B. Epemum,
H.E. Ky3pmenko, A.A. [dposnos, B.B.Jlymun; nox pen. B.B.Jlyanmna. — M.:
[Tpoceemenwne, 2022. — 478, [2] c.: ni.

3.  Xwumusa. Yriuyonennsiii ypoBenb. 10—11 kmaccel: pabouas mnporpamma K
muaun YMK B.B. Jlynuna: ydeOHo-meTomuueckoe mocobue / B.B. Epemun,
A.A. [Ipo3nos, N.B. Epemuna, 3.10. Kepumos. — M.: JIpoda, 2017. — 324, [1] c.

4. Meronnueckoe nocobue k yueOHuky B. B. Epemuna, H. E. Ky3bpmenko,
B.. Tepenuna, A. A. [lpo3nosa u nip. «Xumus. YTiry0OJeHHbI ypoBeHby. 10 kiace /
B. B. Epemumn, A.A. [po3mo, W.B. Epemuna, B. HWN. MaxonuHa,
O. 1O. CumonoBa, 3.10. Kepumos. — M.: Jlpoda, 2018. — 339 c. : uu.

5. Meroauueckoe nmocodue k yueOnuky B. B. Epemuna, H. E. Ky3smenko, A.
A. Jlpo3znoBa u np. «Xumus. YriayOneHHslid ypoenb». 11 kmacc / B. B. Epemun,
A.A. Jlpo3nos, N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrona, 2.10. Kepumon. —
M.: lpoda, 2018. — 423 c. : n.

6. TIycera, E. B. Xumus mna CIIO: yyebHo-meTonuueckoe nmocooue / E. B.
I'ycea, M. P. 3uranmmna, /[. . Kynukosa. — Kazans: KHUTY, 2019. — 168 c. —
ISBN 978-5-7882-2792-4. — Tekct: snektpoHHb // JlaHb : BJIEKTPOHHO-
oubmuoteunass cucrema. — URL: https://e.lanbook.com/book/196096 (marta
obpamenus: 14.10.2022). — Pexxum mocTyma: 1yisi aBTOPHU3. MOIH30BATEICH.

7. UYepnukoBa, H. FO. Xumusi B 10CTYyTHOM H3JI0K€HUU: y4eOHOE mocoOue
st cio / H. FO. YUepnukoBa. — 2-e uzn., crep. — Cankr-IlerepOypr: Jlans, 2022, —
316 c. — ISBN 978-5-8114-9500-9. — TekcT: anekTpoHHbIH // JIaHb: 3JI€KTPOHHO-
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oumbmmoreunass cucrtema. — URL: https://e.lanbook.com/book/195532 (nata
oOpamenust: 14.10.2022). — PexuM qocTymna: AJis aBTOpU3. MOJIb30BATEIICH.

8. llenumpina, JI. B. Xumus: yueOnoe mocobue / JI. B. llleBaunpina, A. U.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. —
TekcT: snekTpoHHbld // JlaHb: s31mekTpoHHO-OMOMMOTeYHass cuctema. — URL:
https://e.lanbook.com/book/118505 (mata oO6pamenus: 14.10.2022). — Pexum
JOCTYyTA: JUIsl aBTOPU3. MOJIb30BATENCH.

9. bmunos, JI. H. Xumusa: yuebnuk mns CIIO / JI. H. baunos, U. JL
[Tepdunora, T. B. CokomoBa. — 2-¢ u3a., crep. — Cankt-IlerepOypr: Jlanp, 2021.
— 260 c. — ISBN 978-5-8114-7904-7. — Texkct: snexktpoHHBIA // JlaHb:
aJleKTpoHHO-OMOMoTeunas cucremMa. — URL: https://e.lanbook.com/book/167183
(mara obpamenusi: 14.10.2022). — Pexum noctyna: ajis aBTOPHU3. MOJIb30BaTENEH.

10. T'abpuensn, O. C., JlsicoBa, I'. I'. Xumus: KHHMra Ijis NperojaBaTelIs:
y4eb.-MeTo1. mocobune. — M. Akanemus, 2012. - 332 c.

11. YepuuxoBa H. l0., MemepskoBa E. B. Pemaem 3amauun mo Xumuu
camocTodaTenbHo: yuyeOHoe nocobue / H. FO. UepnukoBa, E. B. MemepsikoBa —
Canxkrt-IletepOypr: Jlans, 2022. — 328 c.

12. PesnuxoB B. A. COOpHUK ympaXHEHUH U 3a/1a4 10 OPraHUYECKOW XUMHUU:
yueOHoe nocooue / B.A. Pe3nnkoB — Cankr-IletepOypr: Jlans, 2021. — 226 c.

13. Kanycrmna A. A., Xampuenko M. I'., JImbanor B. B. OOmas wu
Heopranudeckas xumus. [Ipaktukym / A. A. Kanycruna, U. I'. Xansuenko, B.B.
JInbanoB — Cankr-IlerepOypr: Jlans, 2020. — 152 c.

14. Tabpuensn O.C. Xumus: yuel. nis ctyna. npod. yued. 3apeaenuit / O.C.
I"abpuensn, N.I'. Octpoymos. — M., 2016.- 256 c.

15. Tabpuensn O.C. Xwumus mua npodeccuid U CIEHHATBHOCTEN
TEXHUYECKOTO MPoQuiIsi: Y4EOHUK JIJIsl CTYHA. YupexaeHuu cpel. npod. oopazoBanus /
O.C. TI'abpuensu, U.I'. OctpoymoB. — 4-¢ u3x., crep. — M. : U3naTenbckuit 1ieHTp
«Axagemusi», 2017. — 272 c.

Jns ctyneHToB
16. Xwumwus. 10 kmacc. YrimyOnéHHbeii ypoBeHb : yueOHuk/ B.B. Epemus,

H.E. Ky3smenko, B.W. Tepenun, A.A. Jlpo3nos, B.B. JIyuun; nox pea. B.B. JIynuna.
— M.: [IpocBemenune, 2022. — 446, [2] c.: ui.

17. Xumus. 11 kmacc. YrinyOnéuseli ypoBeHb : yueOHMK/ B.B. Epemun,
H.E. Ky3pmenko, A.A. [Ipo3noB, B.B.Jlynun; nox pexn. B.B.JIlymumna. — M.:
IIpocBemenne, 2022. — 478, [2] c.: u.

18. Xwumwus. YraoyOnenusiii ypoBeHb. 10—11 kimaccel: paboyasi mporpamma K
muann YMK B.B. Jlynuna: yueOHo-meromamdeckoe mnocooue / B.B. Epemun,
A.A. [Ipo3nos, N.B. Epemuna, 3.10. Kepumos. — M.: JIpoda, 2017. — 324, [1] c.
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19. Meroauueckoe nocodbue Kk yueOnuky B. B. Epemuna, H. E. Ky3bpmenko,
B.U. Tepenunna, A. A. [Ipo3noBa u ap. «Xumus. YriryOneHHbINH ypoBeHb». 10 kiace /
B. B. Epemun, A.A. Jlpozmo, W.B. Epemuna, B. W. MaxonuHna,
O. 1O. Camonoga, 2.10. Kepumor. — M.: [Ilpoda, 2018. — 339 c. : ui.

20. Meroaudeckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3sMmenko, A.
A. lpo3noBa u aAp. «Xumus. YTiayOsneHHbIM ypoBeHb». 11 kmacc / B. B. Epemun,
A.A. JIpo3nos, 1.B. Epemuna, H.B. Bonkosa, H.B. ®upcroa, 2.10. Kepumos. —
M.: dpoda, 2018. — 423 c. : umn.

21. T'ycesa, E. B. Xumus nnsa CIIO: yueOHo-MeToanuyeckoe mocodue / E. B.
I'yceBa, M. P. 3uranmmna, J{. . KynukoBa. — Kazans: KHUTYVY, 2019. — 168 c. —
ISBN 978-5-7882-2792-4. — Tekct: »nekTpoHHbI // JlaHb : 3IIEKTPOHHO-
oubnmuoreunass cucrema. — URL: https://e.lanbook.com/book/196096 (mata
obOpamenus: 14.10.2022). — Pexxum mocTyma: st aBTOPHU3. MOJIb30BaTENCH.

22. UYepnukoBa, H. FO. Xumust B AOCTYTHOM H3JI0KEHUU: Y4eOHOE mocolue
s ciio / H. FO. UepaukoBa. — 2-¢ usn., crep. — Cankrt-IletepOypr: Jlans, 2022. —
316 c. — ISBN 978-5-8114-9500-9. — Tekct: s1ekTpoHHBIN // JIaHb: 3JE€KTPOHHO-
oubmmoreunass cucreMa. — URL: https://e.lanbook.com/book/195532 (nata
obOpaienust: 14.10.2022). — PexuM qocTymna: it aBTOpU3. MOJIb30BATEIICH.

23. IlleBnunbina, JI. B. Xumus: yue6Hoe nmocodue / JI. B. llleBuunbina, A. U.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —
Texcr: anexkTponHblt // JlaHb: 3MeKTpOHHO-OMOMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/118505 (mara oOpamenus: 14.10.2022). — Pexum
J0CTyTa: JIJIsl aBTOPH3. TOJIH30BATEIICH.

24. bmunos, JI. H. Xumusa: yue6nuk mgms CIIO / JI. H. bmunos, U. JL.
[Tepdpunora, T. B. CokomoBa. — 2-¢ m3a., ctep. — Cankrt-IlerepOypr: Jlanp, 2021.
— 260 c. — ISBN 978-5-8114-7904-7. — Tekct: smektpoHHBIA // JlaHb:
3JIeKTpOHHO-OMOMmoTeunas cuctema. — URL: https://e.lanbook.com/book/167183
(mara obpamenus: 14.10.2022). — Pexum noctyna: ajis aBTOPHU3. MOJIb30BaTEIEH.

25. Tabpuensn, O. C., JIpicoBa, I'. I'. XumMusa: kHUTA IS TPETogaBaTeIs:
y4e0.-MeTo1. mocobue. — M. Akanemus, 2012. - 332 c.

26. YepuuxoBa H. [O., Memepsikoa E. B. Pemaem 3amauun mo xumuu
camocTosaTenbHo: yueoHoe nocodue / H. FO. Uepnukosa, E. B. MemepsikoBa —
Canxr-IletepOypr: Jlans, 2022. — 328 c.

27. PesnuxoB B. A. COOpHHK ynpaXHEHUHN U 3a/1a4y MO OPTraHUYECKON XUMUU:
yueOnoe nocobue / B.A. Pe3aukoB — Cankr-Ilerepoypr: Jlans, 2021. — 226 c.

28. Kamyctmna A. A., Xampuenko W. T'., Jlubanos B. B. OOmas wu
Heopranuveckas xumus. [Ipaktukym / A. A. Kanycruna, U. I'. Xanpuenko, B.B.
JIn6anoB — Cankr-IletepOypr: Jlans, 2020. — 152 c.
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29. Tabpuensn O.C. Xumus: yueO. mis crya. mpod. yued. 3aBenenuii / O.C.
["abpuensu, U.I'. Octpoymos. — M., 2016.- 256 c.

30. Tabpuwensu O.C. Xumus qgng1 mnpodeccuii M CIEHUATBHOCTEH
TEXHUYECKOTO MPOPIIIS: YICOHHK IS CTYA. YIpeKACHUH cpell. mpod. obpazoBanwms /
O.C. I'abpuensn, U.I'. OctpoymoB. — 4-¢ u3n., crep. — M. : U3gatenbckuit eHTp
«Axamemus», 2017. — 272 c.

HNuTepHeT-pecypcehl

1. hvsh.ru — Xypnan «Xumust B Kosiey.

2. https://postnauka.ru/themes/chemistry — nexnmm mo xmMum Ha caiiTe
[ToctHayka. http://gotourl.ru/4780 (http://elementy.ru/) HaydHo-mmonyasipHBIH TPOSKT
«neMeHThl 00bIIoN HayKn» ((u3nka, XMMUs, MaTeMaTUKa, aCTPOHOMUSI, HAYKH O
XKU3HHU, Hayku o 3emuie). HoBocTM HaykW, KHHWIM, HAyYHO-NOIYJSIPHBIE CTaThH,
JEKLHH, SHIUKIONEINH.

3. http://gotourl.ru/4783 (http://potential.org.ru/) Caiit HAyYHO-
nonyysipHoro xypHana «llorenumam». XKypuan mzmaércs ¢ 2005 r., ¢ 2011 r. —
pazaen « XuMus».

4, http://gotourl.ru/4785 (http://www.hij.ru/) CaiiT Hay4HO-TIOMYJISPHOTO
KypHana « Xumus 1 Ku3Hby. KypHan uznaércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OtkpbiTas
AJIEKTpOHHAsI OMOIMoTeka XxumMudeckoro noprana «Chemnety, cogepkKuT yuyeOHbIe U
MH(OpPMaAIMOHHBIE MAaTepUasbl IJs IIKOJbHUKOB M yunuTenel. B Hell MOXKHO HalTh
y4eOHMKHM TI0 OO0mell ¢ HEOPraHuYyecKo XWMHUH, OpPraHWYECKOH XHMHH,
MyJIbTUMEANAMaTEPUalIbl, a TAKXKE 3aJa4l XMMHUYECKUX OJIMMIIMAJl C PELICHUSIMH,
3a/1a4yu BCTYNUTENbHBIX IK3aMEHOB JIJIsl aOUTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmanmonnsie Marepuaiabl 00 oaummnuagax: MOCKOBCKOH TOp JCKOH,
Bceepocceniickoir, MenneneeBckor, MexnayHapogHoil.  IlpuBenensl  3amaum
TEOPETUUECKUX U DKCIEPUMEHTAIbHBIX TYpOB, MOJAPOOHBIEC PELIEHUs, CIHUCKH U
doTorpaduu nodbenutenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cucrema
JUCTAaHLIMOHHOTO OOyuYeHUs, HalpaBJCHHas B IEPBYIO Ouepellb Ha IMOATOTOBKY K
OJINMITUAJIAaM BCEX YPOBHEH — OT MIKOJBHBIX 10 MexayHapoaHoi. CallT coepx uT
OTPOMHOE KOJIMYECTBO 3aj]lay, CrPYNIHPOBAHHBIX KakKk MO TeMaM, TakKk H IO
osmMminuazgaM. Ilo BceM OCHOBHBIM paszfenaM XUMHUHM NPUBEAEH TEOPETUUYECKUU
MaTepHall U pa300paHbl peleHUs] TUTTOBBIX 3a/1ay.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)  Tlopranx 1o
HaHOTexHoyorusiM. OCHOBHasi 1elb — pa3BUTHE O0Opa3oBaHUsI B 00JaCTH
HAHOTEXHOJIOTUH U MOJArOTOBKA K MHTEPHET-OJUMIINA/E 10 HAHOTEXHOJIOTHSIM.

Q. http://gotourl.ru/4790 (http://webelements.com/) Hanéxunas cripaBouHas
uH(pOpMaIUs 0 XUMUYECKUX AJIEMEHTAX U UX CBOWCTBaX (Ha aHTJIMHCKOM S3BIKE).

10.  http://gotourl.ru/4792 (http://periodictable.ru/) Pycckos3biunblii caiT o
CBOMCTBaxX XUMHUYECKHUX 3JIEMEHTOB.
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http://webelements.com/
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11. http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuii caiit
OHJTaliH-00Pa30BaHMs, COJEPKUT MHOTO HHTEPECHBIX 00pa30BaTEIBHBIX KYpPCOB U
BUJICOJICKITHIA [T IIKOJBHUKOB, CTYICHTOB U yuuTelei. ECTh HEeCKOJIBKO KYypCOB IO
XMMHHU.

12.  http://gotourl.ru/4800 (https://www.cas.org/) Caiitr Chemical Abstract
Service — camblii aBTOPUTETHBI B MHpE XUMHH WH(QOPMAIMOHHBIA WHTEPHET-
pecypc (cailT miIaTHbIi).

13.  http://www.organic-chemistry.org/ IToptan mo opraHuYecKOil XUMUHU Ha
AHTJIMHACKOM SI3BIKE.

14.  http://www.xumuk.ru CaldT 0 XUMHH: KJIaCCHYCCKHE YUCOHHKH,
CTIPABOYHUKH, DHIMKIIONCINH, MOUCK OPTraHMYCCKHMX M HEOPTaHMYCCKUX PEaKIui,
COCTaBJICHUE YPABHEHUMN PEAKIIUM.

15.  http://orgchemlab.com/ Caiit, moCBSMEHHBIN MpaKTHUECKOW paboTe B
nabopaTopuu
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5. KOHTPOJIb U OIEHKA PE3YJbTATOB OCBOEHUA
OBIHIEOBPA3OBATEJIBHOU JUCIHHUIIJINHBbI

4. KOHTPOJIb M OLIEHKA Pe3YyJIbTATOB OCBOCHHSI 0011€00pa30BaTeIbHOM

JTUCIHHUILINHBI

KoHTpo/ib U oneHKa pe3ysbTaToOB OCBOCHHS OO0IE00pa30BaTEIbHON TUCIUATLTAHBI

pPacKpBIBAIOTCS  4epes

JUACIUTIMHAPHBIE

pe3yJIbTaThl,

HaIpaBJICHHLIC Ha

dbopmupoBaHre OOMMX U MPO(HECCHOHATBHBIX KOMIETCHIIMI 1O pa3ieiiaM U TeMaM

COACPKaHUA yqe6H0r0 Matcpualia.

Oob6masi/npogeccuoHanbHas Paznen/Tema Tun oeHOYHBIX
KOMIIeTeHII U MepOonpHUsATHUS
OK 01. Beibupats criocoOb1 Paznen 1. Temsr 1.1., 1.2 - YCTHBI OIpOC;
peuieHus 3anaqy Paznen 2. Temsr 2.1., 2.2. - (hpOHTATBHBIN
npodeCcCuoHAIbHON Paznen 3. Temn1 3.1., 3.2., 3.3 OIIpoc;
JESITEILHOCTH Pasgen 4. Temnr 4.1.,4.2.,4.3 - HaOrogeHue 3a

IIPUMCHUTCIIbHO K Pa3JINYHbIM
KOHTCKCTaM

Pazgen 5. Temsr 5.1.,
Pazgen 6. Temn! 6.1., 6.2.
Paszgen 7. Temnr 7.1.

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA
MOMCKA, aHAJIN3a 1
WMHTEpIpeTany nHHopMaluu
1 UHGOPMAIMOHHbIE
TEXHOJIOTHH ISl BBITTOJIHEHUS
3a1a4 mpodeccruoHanbHON
JesTeIbHOCTH

Pasgen 1. Temsr 1.2

Pazgen 3. Temsr 3.1., 3.2., 3.3
Pasgen 4. Temnr 4.1.,4.2.,4.3
Pazpen 5. Temur 5.1.,

Pazgen 6. Temnr 6.1., 6.2.
Paznen 7. Temnr 7.1.

OK 04. DdpdexTuBHO
B3aMMO/ICHICTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH/1e

Paznen 2. Temer 2.2.
Pazgen 3. Temnr 3.3
Pasgen 4. Temnr 4.1.,4.2.,4.3
Pazgen 7. Temnr 7.1.

OK 07. CopneiicTBOBaTh
COXPAHEHUIO OKPYKaroLeh
Cpelbl, pecypcocOepekeHHIO,
MIPUMEHSITh 3HaHUSI 00
H3MEHEHUU KIUMaTa,
MIPUHIIAITBI OEPEKITUBOTO
MPOU3BOJICTBA, Y3 (HEKTUBHO
JIEMCTBOBATh B YPE3BbIYANHBIX
CUTYaITUIX

Pazgen 6. Temsr 6.1., 6.2.
Pazgen 7. Temsr 7.1.,

[IK 2.4. OcymecTBasTh
pa3paboTKy TeCTOBBIX
Ha0OpPOB U TECTOBBIX
CIIEHapHeB Il IPOTPAMMHOTO
o0ecrneyeHusl.

Pazgen 3. Temnr 3.1., 3.2.
Paspgen 4. Temr1 4.1.,4.2.,4.3
Pazgen 5. Temsr 5.1.,

Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1.

XOJIOM BBITIOJTHEHUS
1abopaTOPHBIX padoT;
- OIICHKA BBITOJIHEHUS
1abopaTOpHBIX padoT;
- OIICHKA
IPAKTHYECKUX padoT
(pemenus
KaueCTBCHHBIX,
pacueTHBIX,
poeCCHOHAIBHO
OpPUEHTUPOBAHHBIX
3a/1a4);

- OIICHKA TECTOBBIX
3aJIaHHI;

- OIICHKA BBITTOJTHEHUS
JIOMAITHUX
CaMOCTOSITENIbHBIX
pabor;

- 3aUeT

IIK 3.4. IIpoBonuTh
CpPaBHUTEIBHBIN aHAIIN3
IIPOrpaMMHBIX IPOAYKTOB U

Pazgen 3. Temnr 3.1., 3.2.
Pazgen 4. Temnr 4.1.,4.2.,4.3
Pasgen 5. Temnr 5.1.,
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CpencTB pa3paboTkw, ¢ 1enbo | Pazmen 6. Temsr 6.1., 6.2.
BBISIBJICHUSI HAUJTYYIIIETO Pazgen 7. Temnr 7.1.
pelieHus CorjaacHo
KPUTEPHUSM, OIIPEICTICHHBIM
TEXHUYCCKHUM 3aJaHHEM

IIK 7.1 BreIgBiadTh Pazgen 7. Temnr 7.1.
TEXHUYECKUE TPOOIIEMBI,
BO3HHUKAIOIIINE B IIPOILECcCe
JKCIUTyaTanuu 0a3 TaHHBIX |
CEepBEpPOB
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CCMBC

BHOoNOO TR WN

4eJI0BeKa
22,
23.
24,
25,

Hpunoxenne 1
IIpumepHasi TeMATHKA HHAMBUAYAJIbHBIX IPOEKTOB MO NMPeAMeTY

AHanu3 kauecTBa IMUIICBLIX IIPOAYKTOB, HauoOoee IMOIIYJISIPHBIX B MOEH

Bynymee nepuoandeckoro 3akoHa

Bopa. PactBopsl. PacTBOopeHue»

Bona-ucTouHuK KU3HU Ha 3eMJIe

Kuznb u nearensHocts A.M.byTieposa

Kuznp u gearensHocTh JI.M.MenneneeBa

N30Meprst 1 HOMEHKIIATYpa OPraHUYECKUX COCIMHEHUMN

H3omepus yriieBo10po10B

Hcnonbs3oBaHue eAKNX BEUIECTB B MPOMBIILICHHOCTH

Hcnonbs3oBaHne CEPHON KUCIOTHI B TPOMBIIIJIEHHOCTH

Hctopun OTKpBITUS XUMAYECKUX 3JIEMEHTOB

Howmenxknatypa IUPAC

OO611ast xapaKTepuCTHKa OEIKOB M aMUHOKHUCIIOT MUIIEBBIX CUCTEM
[Ipennockuiky K CO3AaHUI0 TEOPUU XUMHUUYECKOTO CTPOCHUS
[Ipon3BOICTBO CEPHOM KUCIIOTHI

PacTBOpBI B UI1IEBOI TPOMBIIIIIEHHOCTH

Cunretnueckue moromue cpeactsa (CMC): 10CTOMHCTBA U HEIOCTATKU
CoBpeMEHHBIE TTPEICTABICHUS O CTPOCHUH aTOMa

Teopuss A.M.byTtnepoBa, 3Ha4eHHE I Pa3BUTHS HAYKU

VY nuBuTenbpHag Boga

®uU3MOJIOrMYeCKOe 3HAauYCHHE OETKOB W aMUHOKHUCJIOT B THUTaHUU

XUMUS 1 XUMUYECKasi TEXHOJIOTHUS B PEIICHUH MPOOJIEM YeIOBEUYECTBA.
DKoJoru4yeckas MapKupoBKa TOBAPOB

DTaHOJI: BeMYaiiiiee 01aro U CTparHoe 3710.

OTHiaeH
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IIpunoxenue 1

IIpeemcTBeHHOCTH 00pa3oBarejbHBIX pe3yabTaToB PI'OC COO (mpeaMeTHBIX) ¢ 00pa30BaTEJbHBIMH Pe3yJIbTATAMHA

eoI'oC CI10

(mpodeccnoHanbHO-OPHUEHTHPOBAHHAS B3aUMOCBS3b 00111e00pa30BaTENbHON TUCIIUIUIAHBI C
npodeccueit/cnenuanTbHOCTHIO)

HaumenoBanue
o0menpogeccuoOHAIbHBIX

HaumenoBanue
npo¢ecCHOHATBHBIX MOAYJIEH

HaumeHoBaHUe MpeIMETHBIX Pe3yJIbTATOB
dOI'oC COO, umewmux B3auMocBa3bL ¢ OP

HanmeHnoBanue
pa3iesoB/TeM B pabouei

AMCHUILIMH € (MAK) ¢ o0pa3oBaTebHbIMH oIrocC C1io NnporpamMmme 1o npeamery
o0pa3oBaTeIbHBIMHU pe3yjbTaTaMu, MMEIOIUMHU
pe3yJibTaTaMHu, B3aMMOCBS3b C IIPeIMeTHBIMU
MMEKIIUMHU B3aMOCBA3b opP
¢ npeaMeTHbimu OP
OI1.02 ApxuTtekTypa IIM.02 OcymecTBiIeHHE c(hopMUPOBAHHOCTH MPECTaBICHUM: o | Tema 3.1 Knaccuduxarnmusi,

aNnapaTHBIX CPEeICTB
Ymers:

NoJIy4yaTh HHPOPMALIUIO O
napamerpax
KOMIIBIOTEPHOU CHUCTEMBI;
MOJIKJIIOYaTh
JOTIOJTHATEIBHOE
o0opyaoBaHue U
HACTPanuBaTh CBA3b MEKIY
AJIeMEHTaMU
KOMITIBIOTEPHON CHUCTEMBI;
MIPOU3BOJIUTH HHCTAJUISLINIO
U HaCTPOUKY

HHTErpauuyu NporpaMMHbIX

MoayJiei

MJK. 2.1 Texnogorns
pa3padoTKu NPOrpaMMHOI0
oOecnevyeHus,

MJK.2.3 MaremaTuyeckoe
MO/ eJIMpPOBaHue,

[1K 2.4. OcyuiectBiaTh pa3paboTKy
TECTOBBIX HAOOPOB U TECTOBBIX
CIICHapHeB ISl IPOTPAMMHOTO
o0ecreyeHusl.

IIpakTHYecKuii ONbIT:
Pa3pabatbiBaTh TECTOBBIE HAOOPHI

XUMHAYECKOU COCTAaBJIIOLIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIH XUMUH
B MO3HAHUM SIBICHUN TPUPOJBI, B (HOPMUPOBAHUU

MBIIUIEHUST M KyJbTypbl  JUYHOCTH, €€
(YHKIMOHATIBHOM T'PaMOTHOCTH, HEOO0XOAUMOMH
JUIsL  pelleHus  TNpaKkTUYeCKuX  3agad |

HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IPUPOJIHOM cpenie;

c(OpMHPOBAHHOCTH YMEHUH
XapakTepHble  TPU3HAKH |
U3yYEHHBIX MIOHATUH, IPUMEHSTh
COOTBETCTBYIOIIIME  TOHSATHS TPH  OINHCAHUH
CTPOCHHST U  CBOHCTB  HEOPraHUYECKUX U

BBISBJISITH
B3aMMOCB3b

HOMEHKJIaTypa U CTPOCHUE
HEOPTaHWYECKUX BEIIECTB
Tema 3.2 dusnko-
XUMHYECKHE CBOICTBA
Tema 4.1 Knaccudukanus,
CTPOEHHE U HOMEHKJIaTypa
OpPraHUYECKUX BEUIECTB
Tema 4.2 CBoiicTBa
OpPTraHUYECKUX COCTMHEHUM
Tema 4.3 Unentudukanus
OpPraHUYECKUX BEUIECTB, UX
3HAYCHHE U IPUMEHCHHE B
OBLITOBOM U

IIPOTPaMMHOTI0 (maxeTsl) 17151 IPOrPaMMHOTO OpPraHMYEeCKHX BEIIECTB W WX MPEBPAIICHM; | TPOU3BOACTBEHHOMN
obecrieyeHus MOZYJIA. BBIBIIATH B3aMMOCBSI3b XUMHUYECKMX 3HAHUU C | JAEATECIBHOCTU YEJIOBEKA
KOMITBIOTEPHBIX CUCTEM Pa3pabartbiBaTh TECTOBBIE NOHATUSIMM M TIpeiacTaBieHusMu  japyrux | Tema 5.1 Cxopoctb
3HaTB: CLIEHAPUH IIPOrPAMMHOIO €CTECTBEHHOHAYYHBIX IIPEIMETOB; XUMUYECKUX PEAKLIUMU.
0a30BbI€ MOHATHUS U CpEIICTBA. c(OpMHUPOBAHHOCTh  YMEHHMHM  yCTaHaBIMBaTh | XMMHUYECKOE PaBHOBECHE
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OCHOBHBIE TIPHHITUITHI
TIOCTPOCHUS APXUTEKTYP
BBIYUCITUTEILHBIX CUCTEM;
THITBI BBIYUCITUTELHBIX
CHCTEM U UX apXUTEKTYPHBIC
0COOEHHOCTH;

OpraHM3AIUIO U TIPUHIIUTT
paboThI

OCHOBHBIX JIOTHIECKUX
0JIOKOB KOMITBFOTEPHBIX
CHCTEM;

MpoIIeCcChl 00pabOTKHI
nH(pOopMaIK Ha BcexX
YPOBHSIX KOMITBFOTEPHBIX
APXUTEKTYP; OCHOBHBIE
KOMITOHEHTBI ITPOrPAMMHOTO
obecriedeHus
KOMITBIOTEPHBIX CHCTEM;
OCHOBHBIE TIPUHITUITHI
VIIpaBIICHUS pECypCamMu U
OpraHM3aIluy JOCTYTA K
3THM pecypcam

WucnektupoBats pazpaboTaHHbIe
MIPOrpaMMHbIE MOAYJIH HA MIPEeIMET
COOTBETCTBUS CTaHapTaM
KOJMPOBAHUSI.

Ymenus:

Hcnonb30BaTh BEIOpaHHYIO
CUCTEMY KOHTPOJISI BEPCUML.
AHanu3upoBaTh NPOEKTHYIO U
TEXHUUYECKYIO JJOKYMEHTALUIO.
BoinonusaTe TecTUpOBaHME
UHTErpanuu.

Opranu3oBbIBaTh MOCTOOPAOOTKY
JAHHbIX.

Hcnonb30Bath mpueMsl padoThI B
CUCTEMaxX KOHTPOJIS BEPCUM.
OneHuBaTh pa3Mep MUHUMAILHOTO
Habopa TEeCTOB.

Pa3pabaTbiBaTh TECTOBBIE MAKETHI U
TECTOBBIE CLICHAPUHU.

BeInonHaTe pyynoe u
aBTOMATU3HPOBAHHOE
TECTUPOBAaHUE IPOIPAMMHOTO
MOJYJISL.

BEISBIATE OMMOKH B CHCTEMHBIX
KOMITIOHEHTaX Ha OCHOBE
cnienuduKanui.

3HaHuA:

Monenu npotiecca pa3paboTKu
IPOrPaMMHOT0 0OecrieueHHsl.
OcHOBHbIE MPUHLHIIBI ITpoLIEcca
pa3paboTKK IPOTrpaMMHOTO
o0ecrniedeHusl.

OcHOBHBIE TOJXOBI K
WHTETPUPOBAHUIO MPOTPAMMHBIX

IIPUHAUIC)KHOCTh M3YYECHHBIX HEOPraHUYECKHX U
OpraHUYEeCKUX BEILIECTB K ONPEIEICHHBIM KilaccaM
U TpylnaM COCIMHEHMM, XapaKTepU30BaTb HUX
COCTaB U BAKHEHIIINE CBOMCTBA; ONPEACIIATh BUbI

XUMHUYECKUX CBsA3ed (KOBaJICHTHas, WOHHAsI,
MeTaaandecKas, BOJIOPOIHA), THUIIBI
KPHUCTAJUIMYECKHUX peLeToK BEIIICCTB;

KJIaccu(UIUPOBATh XMMUYECKHUE PEAKIIUH;
BJIaACHUC OCHOBHBIMH METOAAMU HAYUYHOT'O
MIO3HAHUS BEIECTB U XUMUYECKUX SIBIICHHIMA
(HabimroieHne, U3MEPEHHE, SKCIIEPUMEHT,
MOJICIIUPOBAHHKE);

Tema 6.1 ITonsiTue o
pacTBopax

Tema 6.2 HccinenoBanue
CBOMCTB PacTBOpPOB
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MOJYJIEH.

OcHoOBBI BeprpUKAITIH 1
aTTecTaliy MPOrPaMMHOTO
obOecrieyeHus.

MeTo/bl U CIIOCOOBI
uaeHTU(GHUKAIN COOEB M OLITUOOK
IIPY MHTETPAIlUN TPUTIOKEHUH.
Mertoapl U cXemMbl 00pabOTKH
HCKITFOUUTEIIBHBIX CUTYaIUH.
OCHOBHBIE METOIBI X BUJIBI
TECTUPOBAHUS TPOTPAMMHBIX
MIPOYKTOB.

[Ipuemsl paboThI €
MHCTPYMEHTAJIBHBIMH CPEACTBAMHU
TECTUPOBAHUS U OTIAJKH.
CranmapThl KayecTBa
MIPOrPaMMHOM IOKyMECHTAIIUH.
OCHOBBI OpraHU3aIuu

HUHCIICKTUPOBAHUS U BepI/I(I)I/IKaLII/II/I.

BcTpoeHHbie 1 OCHOBHBIE
CHenuaIn3upOBaHHbIE
WHCTPYMEHTHI aHaJN3a KauecTBa
MIPOTrPaMMHBIX NMPOJYKTOB.
Mertoapl opranu3aiuu padoTsl B
KOMaHjie pa3paboT4YUKOB

ITIM.03 PeBbronpoBanue
MPOrpaMMHBIX MPOAYKTOB
MJK. 03.01 MoaenupoBanue u
aHAJIN3 MPOTPAMMHOI0
obecrieyeHust

MIK.03.02 Ynpasiaenue
NPOeKTAMH

I1K 3.4. TIpoBouTh
CpPaBHHUTEJIbHBIN aHAIIN3

c(hOpMUPOBAHHOCTh MIPEICTABICHUI: 0
XUMHUYECKOH COCTAaBIISTIONIEH
€CTECTBEHHOHAYUYHOW KapTUHBI MUPA, POJIM XUMHUH
B MO3HAHUM SIBICHUN TPUPOJIBI, B (HOPMUPOBAHUH

MBIIUIEHUSIT ¥ KyJbTypbl  JUYHOCTH, €€
(GYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOIUMOMN
JUIsL  pelleHus — MPaKTUYECKUX  3aJad |

9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0pPOBBIO U IPHPOAHOM CpPEJIE;

Tema 3.1 Knaccudukanus,
HOMEHKJIaTypa U CTPOCHHUE
HEOPTaHUYECKUX BELIECTB
Tema 3.2 Ousuko-
XHMHYECKHE CBOMCTBA
Tema 4.1 Knaccudukanus,
CTPOEHUE U HOMEHKJIaTypa
OpPTaHUYECKUX BEIIECTB
Tema 4.2 CBoiicTBa
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IIPOrpPaMMHBIX IPOJYKTOB U
CPEICTB pa3pabOTKH, C IEJIbIO
BBISIBJICHUSI HAUJTYUIIETO PELICHUS
COrJIaCHO KPUTEPHUSIM,
OIpeieIEHHbIM TEXHUYECKUM
3a/IaHUEM.

IIpakTHYeCKHi ONBIT:
OO60CHOBBIBATH BHIOOD
METOJI0JIOTUU U CPEJCTB
pa3paboTKu TPOrpPaMMHOTO
o0ecTieYeHusI.

Ymenus:

[IpoBOINTH CPaBHUTEIIBHBIN
aHaJIN3 IPOrPaMMHBIX NTPOJYKTOB.
[IpoBOINTH CPaBHUTEIIBHBIN
aHallu3 CPe/ICTB Pa3pabOTKu
[IPOrPaMMHBIX TPOTYKTOB.
Pa3srpannunBath NoIX0/bI K
MEHEIKMEHTY ITPOrPaMMHBIX
MIPOEKTOB.

3Hanus:

OCHOBHBIE METOTBI
CPaBHMUTEJIBHOTO aHaJIN3a
MIPOrpaMMHBIX IPOAYKTOB U
CPEICTB pa3pabOTKH.
OCHOBHBIE TTOXO/IBI K
MEHEIKMEHTY NTPOrpaMMHBIX
MIPOJYKTOB.

OCHOBHBIE METO/BI OLIEHKH
OroKeTa, CpPOKOB M PUCKOB
pa3pabOTKU IPOTPAMM.

c(hOpMHUPOBAHHOCTH YMEHUI BBISBJISTH
XapakTepHbIE IIPU3HAKU u B3alMOCBS3b
M3YyYEHHBIX MOHATHH, MIPUMEHSTH
COOTBETCTBYIOIIME IIOHATUSA NPU  ONKUCAHUU

CTPOCHUA u CBOMCTB HCOPTraHNYCCKUX n
OpraHN4Y€CKUX BCIICCTB MU HX npeBpameHI/Iﬁ;
BBISBJIATh B3aMMOCBSI3b XHUMHYECKMX 3HAHUH C

INOHATHUAMU nu MpEACTaBICHUAMUA APYyTux
CCTCCTBCHHOHAYYHLIX IPCAMETOB;
C(bOpMPIpOBaHHOCTL YMGHI/Iﬁ YCTaHaBJINBATb

IIPUHAUIC)KHOCTh M3YYEHHBIX HEOPraHWYECKHX U
OpraHUYECKUX BELIECTB K ONPEAEICHHBIM KIaccam
U TpynnaM COEIMHEHMM, XapakTEepU30BaTb HUX
COCTaB U BaKHEHIIINE CBOMCTBA; ONPEACIIATh BUbI

XAMHYECKUX CBsI3ed  (KOBaJICHTHAs, HWOHHAas,
MeTaaandecKas, BOJIOPOIHAS ), THUIIBI
KPHUCTAJUIMYECKHUX peleToK BEIIECTB;

KJIaCCU(PUITUPOBATh XUMUUECKHUE PEAKITUH;
BJIaJICHUE OCHOBHBIMU METOJaMHU HAYYHOTO
IIO3HAHUA BCIICCTB U XUMHNYCCKUX SIBJIEHUU
(nabnrofeHue, U3MEpeHue, HIKCIIEPUMEHT,
MOJICIIUPOBAHUE);

OPraHUYEeCKUX COCTMHEHUIN
Tewma 4.3 Unentuduxanus
OpraHUYECKUX BELIECTB, UX
3HA4YCHHE U IPUMCHCHHE B
OBITOBOM U
MIPOU3BOCTBEHHOM
JIeSITEIIbHOCTH YeJIOBEKa
Tema 5.1 Ckopocthb
XUMHYECKHUX PEAKIUM.
XHUMHYECKOE PAaBHOBECHE
Tema 6.1 ITousaTue o
pacTBopax

Tema 6.2 HccienoBanue
CBOMCTB PacTBOpPOB

IIM.07 CoaxMHHHUCTPUPOBaHHE
0a3 JaHHBIX M CEPBEPOB.
MJIK.07.01 YnpasJieHue u

c(hOpMUPOBAHHOCTh MPE/ICTABICHUI: 0
XUMHUYECKOU COCTAaBJISIONIEH
€CTECTBEHHOHAYUYHOW KapTUHbBI MUPA, POJIM XUMHUHU

Tema 7.1 Xumus B ObITY U
MPOU3BOJCTBEHHOMN
JeATEIbHOCTH YEJIOBEKA
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aBTOMATH3aIUs 023 TaHHBIX

IIK 7.1. BoIIBJSITH TeXHUYECKHE
npoodJieMbl, BOSHMKAIOIIHE B
npouecce IKCILIyaTaluu 6a3
JaHHBIX U CEPBEPOB.
IIpakTHYecKuii ONbIT:
NnentudumpoBaTh TEXHUYECCKHE
po0GJIeMbl, BOSHUKAIOLINX B
IIpoLiecce IKCIUTyaTaluu 6a3
JAHHBIX.

Ymenus:

J106aBisITh, OOHOBJIATH U yAAJATH
JTAaHHBIE.

BoinonHsATe 3ampockl Ha BEIOOPKY U
00paboTKy MaHHBIX Ha s3bIke SQL.
3HaHun:

Mopenu n1aHHBIX, HEPAPXUUYECKYIO,
CETEBYIO U PENISIIIUOHHYIO MOJIETH
JAHHBIX, UX TUIIBI, OCHOBHBIE
OTIepallMK U OTPAHUYCHUS.
YpoBHU KauecTBa IPOrpaMMHOMN
MIPOTYKIIUH.

B TIO3HAHUU SIBIICHUH NIPUPOIBI, B (HOPMUPOBAHUH

MBIIUIEHUSI M KYyJbTypbl ~ JIMYHOCTH, €€
(YHKIMOHATIBHOM T'PaMOTHOCTH, HEOO0XOAUMOMU
JUls  pellleHus ~ NpPaKkTUYeCKuX  3a7a4 MU

OKOJIOTHYECKA OOOCHOBAaHHOTO OTHOIICHHS K
CBOEMY 3[I0POBBIO U IPUPOIHOM cperie;

c(hOpMUPOBAHHOCTH YMEHUI BBISBJISITH
XapakTEepHbIE IIPU3HAKU u B3alMOCBS3b
M3yYECHHBIX MOHATHH, MIPUMEHSTH
COOTBETCTBYIOIIME IIOHATUSA NPU  ONHUCAHUU

CTPOCHUA u CBOMCTB HCOPTaHNYCCKUX n
OpPraHu4YCCKuX BCIICCTB HU HX npeBpameHI/Iﬁ;
BBISIBJIIATh B3aMMOCBSI3h XHMHUYCCKMX 3HAHHH C

IIOHATHUAMHA n MMpCACTABJICHUAMU APYrux
CCTCCTBCHHOHAYYHLIX NPCAMETOB;
C(bOpMPIpOBaHHOCTB YMeHI/Iﬁ YCTaHaBJINBATb

MPUHAJIC)KHOCTh U3YYEHHBIX HEOPTraHUYECKUX U
OPraHUYECKHUX BEIIECTB K OMPEAECICHHBIM KJIaccaM
U TpynmaM COEJUHEHHUH, XapaKTepu30BaTh MX
COCTaB M BAKHEHIINE CBOMCTBA; ONMPENEIATh BUJIbI

XUMUYECKUX CBsI3e  (KOBaJieHTHas, HMOHHas,
MeTaJuIn4decKas, BOJIOpPOJIHA), THUTIBI
KPUCTAIIIMYECKHUX pELIETOK BEIIECTB;

KJIaCCU(PUITUPOBATh XUMUUECKHUE PEAKITUH;
BJIaJICHUE OCHOBHBIMU METOJaMHU HAYYHOTO
IIO3HAHUA BCIIECCTB U XUMHWYCCKUX SIBJIEHUU
(HabnroieHue, U3MEpPeHue, HIKCIIEPUMEHT,
MOJICIUPOBAHUE);
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