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1. HIOACHUTEJIBHAA 3AIITMCKA

[Iporpamma yueOGHOTO npeamera « XuMus» pazpaboTaHa Ha OCHOBE:

benepaibHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO CTAaHApPTa CPEIHETro
oOmero obpazosanus (nainee — I'OC COO);

IPUMEPHOH OCHOBHOM 00pa3oBaTeIbHOM MMpOrpaMMbl CpPEAHEro OOIIero
oOpazoBanus (nanee — [IOOIT COO);

denepanbHOrO TOCYAApCTBEHHOTO OOPa30BATENBHOTO CTAaHJAPTa CPEIHETO
npodeccuonanbHoro oobpazoanus (manee — ®I'OC CIIO) 19.02.12 TexHomorus
MPOAYKTOB MUTAHUSI )KUBOTHOTO MTPOUCXOKICHUS

npuMepHOM  pabodeil  mporpaMmbl  00IIE00pa3oBaTENbHON  y4eOHOI
TUCITUTUTMHBI « XUMHS» €CTeCTBEHHO-HAYYHOTO Tpoduiis (I mMpo¢eCcCHOHATBHBIX
00pa3oBaTEIbHBIX OpraHu3aIui);

[Iporpamma yueOHOrO mpenMera «XuUMHUsS» pa3paboTaHa B COOTBETCTBUU C
Konuenmueit mnpenonaBanus 00IIe00pa3oBaTEIbHBIX JUCHMIUIMH C  YYETOM
Mpo(EeCCHOHAILHON HAMPaBJICHHOCTA MPOTrpaMM CpPeaHero mnpodhecCuOHATBLHOTO
oOpa3oBaHMsl, peaJu3yeMbIX Ha 0a3e OCHOBHOTO 00Imero oOpa3oBaHus,
YTBEPKJICHHOM  pacnopsbkeHrneM  MuHncTepcTBa mnpocBemieHuss  Poccuiickon
Oenepanmu - ot 30.04.2021 Ne P-98, Ha ocHoBaHuM mnucbMma JlemaprameHTa
rocyJapCTBEHHOM MOJUTUKH B chepe cpeaHero npodeccuoHaaIbHOTO 00pa3oBaHus U
npodeccuoHalbHOTO  0o0y4yeHus MuHucTepcTBa  mpocBenieHus  Poccuiickoit
®enepanuu ot 30.08.2021 Ne 05-1136 «O HanpaBieHMH METOAUK MPETIOJABAHUSY .

Copepxanue pabouell mporpaMMbl MO IPEeIMETy «XHUMHs» pa3paboTaHO Ha
OCHOBE:

CUHXpOHM3alnKu 00pazoBarenbHbIX pe3yibTatoB GI'OC COO (JIUYHOCTHBIX,
npeaMeTHbix, MetanpeameTHeix) 1 @I'OC CIIO (OK, IIK) ¢ yueroM mpoduiabHOM
HaIPaBJICHHOCTH CHEIUAJIbHOCTH;

WHTETpaliid U MPEEMCTBEHHOCTH COAEpKaHUSA MO MpPEeaMETy «XUMHS» U
coJiepKaHus y4eOHBIX JUCIUIUIHH, TpodeccuoHanbHbIx Moayneir ®I'OC CIIO.

1.1. Mecto yueOHOro npeaMera B CTPYKTYpe OCHOBHOM
0o0pa3oBaTeJbHOI MPOrPaMMBbI:

VYueOublii peamer «XuMusH» u3y4yaercss B 0011eo0pa3oBaTEIbHOM IHMKJIE
OCHOBHOM  00pa30BaTeIbHOW  MPOTpaMMbl  CPEIHETO  MPOQPECCHOHAITBHOTO
obpazoBanus (nmamee — OOIl CIIO) nmo cneumnanbHOocTH 19.02.12 TexHomorus
MIPOTYKTOB MTUTAHUS KUBOTHOTO MPOUCXOKICHUS
Ha 0a3e OCHOBHOIO o0OImIero oOpa3oBaHUs C TMOJY4YEHUEM CpEeIHEro oOIIero
oOpa3oBaHus.

Ha usyuenune npenmera «Xumus» 1o crneuranbHocTH 19.02.12 TexHonorus
MIPOTYKTOB MTUTAHUS ’KUBOTHOTO MPOUCXOKICHUS

otBoauTcsa 144 4acoB B COOTBETCTBUM C YUYE€OHBIM IIJIAHOM IO CHEIUATLHOCTH
«TexHonorus MpoayKTOB MUTAHUS )KUBOTHOTO MMPOUCXOMKICHHSI



B nporpamme TeopeTHdyecKuEe CBEIEHHUS JOMOJHSIOTCA JIabopaTOPHBIMU
paboTaMM M NPAKTUYECKUMHU 3aHATHSIMH B COOTBETCTBHM C Y4E€OHBIM IUIAHOM IIO
CIEUAIbHOCTH

[Iporpamma COOEpKAT TEMATUUECKUN TUIAH, OTPAXkKAIOIIUN KOJINYECTBO YaCOB,
BBIICIIIEMOE HA U3YUYCHHE Pa3/Ie]IOB U TEM B pPAMKaXx MpeaMera «XuMus»

KoHTposb KauecTBa OCBOCHHMS NpeaMeTa « XUMHsD)»  IIPOBOJUTCS B IPOLECCE
TEKYLIEro KOHTPOJIA U IIPOMEKYTOUHOM aTTECTALMH.

Texymuii KOHTPOJIb TPOBOJUTCS B MPEAEIax yueOHOIO BPEMEHHU, OTBEAEHHOIO
Ha NPEIMET, KaK TPaJIWLHMOHHBIMM, TAaK U MWHHOBALMOHHBIMA METOJAMU, BKIIIOYAs
KOMIIBIOTEPHOE  TECTUPOBAaHHUE. Pe3ynbTarsl  KOHTPOJISI  YYWTHIBAIOTCS — IIPU
ITOJBEICHUH UTOTOB I10 IPEAMETY.

[IpomexyTouHast arrecranus NPOBOIUTCS B JK3aMEHa 10 UTOTaM HW3Y4YEHHS
IpeaMeTa.

1.2. eau u 3aaa4u y4eOHOI0 nMpeaMeTa

Peanuzanus nporpamMmbsl yueOHOro npeamera «Xumus» B ctpykType OOIlL
CIIO nampaBiieHa Ha IOCTH>KEHUE CICAYIONINX 1EJICH:

e (dopmupoBaHue y OOy4YalOMIMXCA YMEHHUS OICHUBATh 3HAYUMOCTH
XUMHUYECKUX 3HAHUU JJIs1 KaXKJI0TO YeIOBEKa

e (popmupoBaHue y oOy4aromuxcs EeJIOCTHOTO MPEACTaBICHUS O MUPE U
pOJIM XUMHUH B CO3[JaHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTHUHBI
MHUpa; YMEHHS OOBICHATh OOBEKTHI W TIPOIECCH  OKpYKaromiei
JIEUCTBUTEIBHOCTH: IIPUPOJHOM, COLUAIIBHOM, KYJIbTYPHO,
TEXHUYECKOU CpeJibl, - UCIOJIb3YS JIsl STOTO XUMUYECKHUE 3HAHMUS;

® pasBUTHE y OOydYarOUUXCs yMEHUW paznuyaTh (aKThl U OIICHKH,
CpaBHUBATh OIICHOYHBIC BBIBOJIbI, BUJETh HX CBSI3b C KPUTEPUSIMU
OLICHOK M CBSI3b KPUTEPUEB C OMNPEACICHHOM CHCTEMOW IIEHHOCTEM,
dbopmupoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MTO3UIIUIO;

® MpuoOpeTeHHnEe OO0YYaAIOIIMMUCS OIbITa PasHOOOPA3HOU NESITEIBbHOCTH,
MO3HAHUSI M  CaMOIIO3HAHUA, KIIOYEBBIX HABBIKOB, HMMEIOIINX
YHUBEPCAIIBHOE 3HAYEHUE [JIs Pa3IUYHBbIX BHUIOB JIEATEIIBHOCTH
(HaBBIKOB peIIeHUs MPOOJIEMbI, MPUHATHUS PEIICHUHN, TIOUCK, aHAIU3 U
oOpabotka wuH(MOpPMAIIUK, KOMMYHUKATHUBHBIX HAaBBIKOB, HAaBBIKOB
U3MEpPEHU, COTPYAHNYECTBA, O€30MMaCHOTO OOpaIlleHUs C BeIleCTBaMHU
B [IOBCETHEBHOM KU3HU)

OcBoennto obpazoBarenbHbIX pe3yibratoB @I'OC COO: nuynoctHbie (JIP),
MmerarnpeameTHsie (MP), npenmernsie 6azoBoro ypoBus [1PO

MOATOTOBKE OOy4YalolmUXCcsd K OCBOCHHMIO OOIUX U MNpodheCcCHOHATBHBIX
komnetenuut (ganee — OK, 1K) B coorBercTBUM ¢ ®I'OC CIIO no cnenuaibHOCTH
19.02.12 TexHon0TUsl TPOIYKTOB MUTAHUS KUBOTHOTO MPOUCXOKACHUS



B pabouyio mporpammy BKJIIOYEHO COJEp)KaHWE, HANpaBlIEHHOE Ha
dopMupOBaHHE Yy CTYACHTOB KOMIICTCHIIUHA, HEOOXOAUMBIX Il KadyeCTBEHHOTO
ocoenus OIIOII CIIO na 6Ga3e OCHOBHOrO OOIIEro oOpa3oBaHUs C IMOJTYYECHUEM
cpenHero o0061ero o0pa3oBaHUs; MNPOrpaMMbl TOJTOTOBKH KBaTU(DUIIMPOBAHHBIX
pabouunx, ciayxamux, mporpammsl (ITTIKPC).

B npornecce ocBoeHus mpeaMera « XUuMus» y 00ydarouuxcs 1ejaeHanpaBIeHHO
dbopMupyIOTCS yHHMBEpCalibHble yueOHble JneicTBug (manmee — YVY/I), Bkimoudas
dbopMHUpOBaHNE KOMIETEHIIUN B 00JIaCTH YYEOHO-MCCIEAOBATEILCKOM M MTPOCKTHOM
JESITeIbHOCTH, KOTOPbIE B CBOIO OYepeab OO0ECIeYUBAIOT MPEEMCTBEHHOCTh
dbopmupoBanus oomux kommnereHimuii GI'OC CIIO.

dopmupoBaHUE YV OPUEHTUPOBAHO Ha npodeccuoHaibHOE
camMoompe/eieHne 00yJaroluXcsi, pa3BUTUE 0a30BBIX YNPABICHYECKUX YMEHHUN IO
TUTAHUPOBAHHIO U MPOSKTUPOBAHHUIO CBOETO MPO(PECCHOHAIBHOTO OYAYIIEro.

1.3 O0masi xapakTepucTHKA y4eOHOro npeamera

MecTO TMCUMILIMHBI B CTPYKTYpPE OCHOBHOM 00pa3oBaTe/JIbHOM MPOTPAMMBI:
VyeOHass  AUCHUIUIMHA  «XHUMUSD»  ABIAETCI  00A3aTEIbHOW  4YacTbIO

001e00pa3oBaTEIbHOTO  IMKJIA OCHOBHOM  00pa3oBaTeIbHOM MpOrpaMmbl B

cootBeTcTBHM ¢ PI'OC 110 cneyuanvrocmu.

Ilnanupyembie pe3yJbTATHI OCBOCHUSA IMCHUIINHBI:

Oco6o¢ 3HauCHHUE NTUCIUIUIMHA UMEET MpU (POPMHUPOBAHUU U PA3BUTUU OOIIHMX
KOMIIETCHIINN:

O0mue koMneTreHUNMN

(B coorBercTBHM ¢ ®T'OC CIIO no cnenHajibHOCTH)

OK 01. Beibupats criocoOsbl penieHus 3aau npodeccrnoHalbHOMN 1eATeIbHOCTH,
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBiATh MOUCK, AaHATIU3 U UHTEPIPETALNIO HH(OpMALIUU, HEOOXOAUMOM ISt
BBITOJIHEHUS 3a]1a4 PO ECCHOHATBLHOMN 1eATEIbHOCTH.

OK 03. ITnanupoBath U peaan30BbIBaTh COOCTBEHHOE MPOPECCHOHATIBHOE U JINYHOCTHOE
pa3BUTHE.

OK 04. PaboTaTh B KOJIJIEKTUBE U KOMaH[I€, 3(pPEKTUBHO B3aUMO/ICHICTBOBATDH C KOJJIETaMH,
PYKOBOJICTBOM, KIIMEHTAMHU.

OK 05. OcymiecTBiATh YCTHYIO U TUCbMEHHYI0O KOMMYHHMKAIUIO HA TOCYAapCTBEHHOM SI3bIKE
Poccuiickoit @enepannu ¢ yueToM 0COOEHHOCTEH COLMANBHOTO U KYJIbTYPHOTO

KOHTEKCTA.

OK 06. [TposBAATH IpakJTaHCKO-NATPUOTUYECKYIO MO3UINIO0, TEMOHCTPUPOBATh OCO3HAHHOE
MIOBEJICHHE HA OCHOBE TPAIUITMOHHBIX OOIIEUEIOBEYECKUX IEHHOCTEH, TIPUMEHSTh
CTaHJApThl aHTUKOPPYIIIUOHHOTO OBEICHHUS.

OK 07. CopeiicTBOBaTh COXPAHEHUIO OKPYXAIOIIEH cpeibl, pecypcocOepekeHuto, 3pHeKTHBHO
JIeCTBOBATh B UPE3BbIUANHBIX CUTYAIIUSX.

OK 08. Mcnonp3oBaTh cpeacTBa PU3NYECKON KYIbTYpPBI AJIl COXPAHEHUSI U YKPETIIICHUS
3JI0pOBbsI B ITpoIecce MPOPEeCcCHOHATBHOM EATENTLHOCTH U MOIePKaHHS

HE00XO0UMOT0 YpOBHS (PU3HUECKOM MOATOTOBIEHHOCTH.

OK 09. Ucnonp3oBaTh HHPOPMALMOHHBIE TEXHOJIOTHH B TPOPECCHOHATIBLHOM 1A TEIbHOCTH.
OK 10. ITonp3oBathcs mpodhecCHOHaIbHON JOKYMEHTAIMeN Ha rOCy1apCTBEHHOM U
MHOCTPAHHOM SI3BIKAX.




OK 11. Mcnonb3oBaTh 3HaHUS 110 ((UHAHCOBOW IPaMOTHOCTH, ITNIAHUPOBATH
NpeINPUHIMATENBCKYIO IEATEILHOCTh B IPO(EeCcCHOHANBHOM chepe.

1.4 TlnanupyeMble pe3yabTaThl OCBOCHHS Y4e0HOI0 MmpeaMeTa

B pamkax mporpammbl y9eOHOW AMCIHMIUIMHBI OOYYAIOIIMMUCS OCBaMBAIOTCS
nuyHocTtHeIe (JIP), metanpeamernsie (MP) u npenMerHsie pesyiabTaThl 0a30BOTO U
yrayonenHoro yposHeit (IIPG) u (ITPy) B coorBercTtBuM c TpeboBanusimu OI'OC
cpeaHero oo1ero oopa3oBaHus

Koawbi I[lnanupyemMpble pe3yabTaThbl OCBOCHUS JUCHUIIJIMHBI BKJIOYAKOT
pe3yJbTaToB
JIP 01 YyBCTBO TOPAOCTA W YBAXKEHUS] K HUCTOPHUU U JOCTHIKECHUSIM

OTCYECCTBCHHOU XUMHYCCKOM HayKH; XUMHUYCCKHU T'paMOTHOC
ITIOBCACHHEC B HpO(I)eCCHOHaHBHOﬁ JACATCIIBHOCTH H 6I>ITy npu
O6paIII€HI/II/I C XUMHUYCCKUMHU BC€II€CTBaMu, MaTrcpualiaMu nu
mmponoeccamMu,

JIP 02 FOTOBHOCTh K TMPOJOJDKEHUIO O0Opa3oBaHUsS ¢ MOBBIIICHUS
kBalM(pukammu B M30paHHOU NPO(PECCHOHAIBHON JIEATCILHOCTH U
00BEKTUBHOE OCO3HAHUE POJIU XUMHUYECKUX KOMIIETCHIIHI B 3TOM;

JIP 03 YMEHHUE MCMOJIb30BaTh JOCTHDKEHUSI COBPEMEHHOM XHMHUUYECKOUH
HAayKM U XUMHYECKUX TEXHOJIOTUH IS MOBBIIICHUS COOCTBEHHOTO
WHTEJJIEKTYaJIbHOTO pPa3BUTUSI B BBIOpAaHHONW mpodeccruoHaIbHOMI
JICSITEJILHOCTH;

MP 01 HWCIOJIBb30BAHUE PA3JIMYHBIX BHJAOB MO3HABATEIILHOW AEATEIBHOCTHUH
OCHOBHBIX HWHTEJUICKTyaJIbHBIX oOmepauuid (MOCTAaHOBKU 3aJadM,
bopmynupoBaHus THUIIOTE3, aHaJIW3a W CHHTE3a, CpaBHEHUS,
000011eHus, CUCTeMaTHU3aluH, BBISIBJICHUS IIPUYUHHO -
CIIEICTBEHHBIX CBsI3€M, TMOHWCKAa aHajIoroB, (QOpPMYyIUPOBAHUS
BBIBOJIOB) JJIsI pEIICHHUs] TOCTaBJICHHOW 3aJaudd, NPUMEHEHUS
OCHOBHBIX METOJOB MO3HAHUS (mabnroneHus, HAay4YHOTO
DKCIIEPUMEHTA) JUII HM3YUYEHUsS PA3IUYHBIX CTOPOH XHUMHUYECKHUX
00BEKTOB M MPOIIECCOB, C KOTOPHIMH BO3HHKAECT HEOOXOIUMOCTH
CTaJIKUBaThCs B mpodeccuoHanbLHOU cdepe;

MP 02 HUCIIOJB30BAHUE  PAa3JIMYHBIX HCTOYHUKOB Uil TIOJIYY€HUs
XHUMHUYECKOM HWH(OpMAIIMM, YMEHUE OLIEHUBATh €€ JIOCTOBEPHOCTh
JUISL JTOCTHIKEHMSI XOPOIIMX pe3yidbTaTOB B MOpo¢eCcCHOHATBLHOU

chepe

ITP6 01 ChopMHUpPOBAaHHOCTh TIPENCTABICHUA O MECT€ XHMHHU B COBPEMEHHOU
HAyYHOW KapTWHE MHUpa TOHHUMAaHHE POJIU XUMHU B (POpPMUPOBAHUH
Kpyro3zopa u GyHKIIHOHAITBHOW IPaMOTHOCTH YEJIOBEKA IS PEIICHUS
MPAKTUYECKUX 3a1a4;




[1P602 BJIaJ€HUE OCHOBOIIOJAraIMMHI XUMHYECKUMHU MOHSATHIMU,

TCOpUAMU, 3aKOHaMu

NOJIB30BaHNE XUMHUYECKOM TCpMI/IHOHOFHCﬁ n CHMBOJ’IHKOﬁ;

3aKOHOMCPHOCTIAMMU, YBCPCHHOC

[1P603 BJIaJ€HUE OCHOBHBIMHU

OPOBCACHHBIX OIIBITOB

OPAaKTUYCCKUX 3a4a4;

HCITOJIb3YEMBIMU B XUMHU: HAOTIOJCHUEM, OTIMCAHUEM, U3MEPECHHUEM,
DKCIIEPUMEHTOM; yMEHHUsI 00padaThiBaTh, OOBSCHITH PE3yJIbTAThl

CIIOCOOHOCTH IIPUMECHATH

MEeTOAaMU HAyY4YHOTI'O IIO3HAaHUA,

JAcJ1aTb BBIBO/JIbI, T'OTOBHOCTH n
METOAbI IIO3HAHUAA IIpu PECIICHUN

I1P6 04 chOpMHUPOBAHHOCTh YMEHUS JaBaTh KOJHMYCCTBEHHBIC OICHKU U
MPOU3BOJIUTH PACUETHI 10 XUMUYECKUM (GOopMYyJiaM U yPaBHEHUSIM;

I1P605 BJaJCHUEC TNpPaBWIAMH TEXHUKH OE30MacCHOCTH IIPU HCHOJIL30BAHUM

XHUMHYCCKHX BCIIICCTB,

I1P606 chOpMHUPOBAHHOCTh COOCTBEHHOW TIO3HWIIMA TIO0 OTHOIICHHUIO K
XUMHYECKOW HHGPOPMAIINH, TOJTyIaeMO# U3 Pa3HbIX HCTOYHUKOB

B mporecce ocBoeHUs mpenMeTa XUMHA y 0OyYarOMIMXCS IEICHANPABICHHO

dhopMUPYIOTCS yHUBEpCAJIbHbIC Y4ueOHbIE JeHCTBUA,

BKJIIOYast (OpMHUpPOBaHUE

KOMIIETEHIIMM OOydJaromuxcs B 00J1acTH y4eOHO-UCCIe0BATEILCKON M IIPOCKTHOM
NEATEeIIbHOCTH, KOTOpPhIE B CBOIO o4epedb OOECIeUMBAIOT IPEEMCTBEHHOCTh
dhopmupoBanus oouux komrereHuin @I'OC CIIO.

Bunbl yHuBepcaJbHbIX YUeOHBIX JeHCTBUI

O0mme KOMIETEHIHA
(B coorBercTBHEM ¢ PT'OC CIIO no

CIeNHAJBLHOCTH/TIPO(eccrn)

JImuynoCTHEIE

OK 1. [ToHumaTh CyImHOCTb U COL[UAIbHYIO
3HaYMMOCTb CBOEH OyayIel npodeccun,
MIPOSIBJIATH K HEW YCTOWUYMBBIN HHTEPEC

OK 3. [IpyHuMmars pelieHns B CTaHIapTHBIX U
HECTaH/IApPTHBIX CUTYyalUsIX U HECTH 3a HUX
OTBETCTBEHHOCTb

OK 8. CamoCTOSATENBHO ONPENENATH 3a/1a4u
po(eCCUOHATILHOTO U IMYHOCTHOTO PA3BUTHA,
3aHUMAaTbCA CaMOOOPAa30BaHUEM, OCO3HAHHO
IUTAHUPOBATh MOBBINICHUE KBATH()UKALUT

Perynarusnsie

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO

NesITebHOCTb, BEIOUPATh TUIIOBBIE METO/IBI U
CHOCOOBI BBIMOJIHEHUS MPO(ecCHOHANBHBIX 3a1a4,
OpPHEHTUPOBATH UX 3P (HEKTUBHOCTH U KaYECTBO

Ilo3HaBatenbHBIC

OK 4. Ocy1iecTBiATh MOUCK U UCHOJIb30BaHUE
nHpopmanuu, HeoOXoAUMOH 17151 3PPEKTUBHOTO
BBINOJIHEHUS TPO(heCcCHOHAIBHBIX 33/1a4,
poeCCHOHATFHOTO ¥ IMYHOCTHOTO PAa3BHUTHUS
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OK 5. Wcnonb3oBaTh nHGOPMAITMOHHO-
KOMMYHHKAITUOHHBIE TEXHOJIOTHUU B
poeCCHOHATILHOMN JIeATEIbHOCTH

OK 9. OpueHTHpOBaTHCS B YCIOBUAX YACTOU
CMEHBI TEXHOJIOTUH B MPO(ECCHOHATLHON
JeSTEIIbHOCTH

OK 6. PaboTaTh B KOJUIEKTUBE U KOMaH]IE,
KoMMyHHKaTHBHBIC obecrnieunBath €€ cruioueHue, 3PGHEeKTHBHO
o0maTbest ¢ KoJUleraMu, pykKoBOJICTBOM,
MOTPEOUTENIMU

OK 7. bpatb Ha ce0s1 OTBETCTBEHHOCTh 3a paboTy
YIEHOB KOMaH bl (ITIOAYMHEHHBIX ), 32 PE3YJIbTAT
BBITIOJTHEHUS 3aJaHUM

2. OBBEM YYEBHOI'O IIPEJMETA U BUJbl YYEBHOM PABOThI

Buj yueOHoit padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl Y4eOHO 1M CHHMIIJIMHbI 144

BT. 4.:

TEOpeTUIeCKoe 00yueHue 50
nabopaTopHbIE pabOTHI 18
MPaKTUYECKHUE 3aHATUS 68
KOHCYJIbTallH 2
ITpomexyTounasi arTecTamusi (IK3aMeH) 6




3. COAEP) KAHUE U TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O IIPE/IMETA XUMUSA

Koan! o0mmx

KOMIIeTeHIN i
(Yka3aHHBIX B

pasneJie 1.2)
H JIHYHOCTHBIX

MeTanpeIMeTHbIX, Hanpasiienus
HaumeHoBaHue Conep:kanue yuyeOHOro marepuasa u ¢GopmMbl OpraHu3anumn Oo0bem N
pa3/1esioB U TeM AeATEeJIbHOCTH 00y4aAIOIIUXCS 4yacoB NP EAMETHDIX BocHHTaTCARHON
pe3yJbTaToB, padoThI
(popmupoBanuro
KOTOPBIX
crnocodcTByeT
3JIeMEHT
NMPOrpaMMblI
BBenenne BBenenune 1
Texnuka 6e3onacHocTd. Hay4HbIe METOIBI HA3BaHUS BEUIECTB, paciipeHue
MO3HAHUS BEIIECTB U XUMUYECKUX sIBIIEHUHN. Ponb akcniepuMenTa u Kpyrosopa
TEOpUHU B XUMHU. MOJISITUPOBAHIE XUMHYECKHUX MPOIECCOB. 3HAUCHUE
xumuH npu ocBoeHun npodeccuii CIIO ecTecTBEHHO-HAYYHOTO
npod st mpohecCuoHaTLHOTO 00pa30BAHMS.
Pazpea 1. OO0uasi ¥ HeOPpraHMYeCcKasi XuMHSI. 32
Tema 1.1 Copepxanue yueOHOIro MaTepuasa 1 JIP 01, JIP 04, MP | BoctiuTanue
Xumus - HayKa o Xumuaeckue 351eMeHThl. CrocoObl CYIIeCTBOBAHUS XUMHUYECKUX 04, TTpo01 KYJIbTYpbI
BeIIeCTBAX. AIIEMEHTOB: aTOMBI, TPOCTHIE U CII0KHBIE BEIIECTBA. 3aKOH JUYHOCTH
MOCTOSTHCTBA COCTaBa BEIIECTBA. ATpEraTHOE COCTOSTHUE BEIISCTRA.
3akoH ABoraJipo. MosipHbIil 00beM BemecTBa. CMECH BEIECTB.
Tema 1.2 Copepxanue yueOHOro Marepuaia 2 JIP 01, JIP 04, MP | pacmmpenue
Crpoenue aToma. Atom-crnoxHas yactuna. Crpoenue aroma H. bopy. CoBpemenHnoe 04, TIp601 Kpyrosopa

MpeaCcTaBIeHUE 0 cTpoeHne atoma. CoctaB aToMHOTO siapa. HyKioHbI:
MPOTOHBI U HEUTPOHBL. M30TONBI U HYKIUIBL. Y CTOMYUBOCTB SAJIEP.
DeKTpoHHass 000JI0YKa aTOMOB.
U 2JIEKTpOHHOM oOuiake. KBaHTOBEIE uncna. Pactipenenenue
AJIEKTPOHOB 10 YHEPTETUIYCCKUM POBHSIM, TTOTYPOBHSIM U OpOUTAIISIM B

[TonsiTue 06 >MEKTPOHHONU OpOHUTATH

10




COOTBETCTBUU ¢ NpuHIMNOM [laynu u nmpaBmioM ['yHaa. DIE€KTPOHHBIX
KOH(UTYpAIA aTOMOB XUMHUYECKHX JJIEMEHTOB.
BanenTHble BO3MOKHOCTH aTOMOB XMMHYECKHX 3JIEMEHTOB.
DJIeKTPOHHAs KIacCUPHUKAIMS XMMUYCCKHUX 3JIEMEHTOB: S-, p-,d-, f-
JJIEMEHTHI.

Tema 1.3 Copnepxxanue yueOHOIro MaTepuaJa JIP 05, JIP06 [IOHUMaHHE
Ilepuognueckuii 3akoH | OTKpBITHE ITeprouieckoro 3akona J1.M. MeHieneeBbIM. MP 03,11p603, 3HAYUMOCTHU XUMHUU
u Ilepuonnueckas [Tepuoaunueckuii 3aK0oH U cTpoeHue aToMbl. M3otonsl. CoBpeMeHHOE JUIS Hay4HO-
CUCTEMA XMMHYECKHX MOHATUE XUMUYECKOT0 3JIeMEHTA. PDU3NUECKUI CMBICIT TOPSIIKOBOTO TEXHUYECKOT O
anemenTos J[.1. HOMEPA JIEMEHTOB, HOMEPOB I'PYIILI U niepuoaa. Ilepuonuyeckoe mmporpecca
Menneneesa M3MEHEHUE CBOMCTB JIEMEHTOB : paJuyC aTOMa; SHEPTUU NOHU3ALINY;
AJIEKTPOOTPULIATENBHOCTH. [IpUUMHBI N3MEHEHUS! METAJUINYECKUX U
HEMETAJUIMYECKUX CBOMCTB JIEMEHTOB B TPYIIIAx U IEPUOJAaX, B TOM
qriciie OOJBIINX U CBEPX OOJIBIINX.
Jlaboparopnasi pabora
ITeproa4YHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKUX JIEMEHTOB.
JlemoHcTpauuu: pa3iauuHble BapuaHThl Ta0auis! [lepuoanueckoi
cucrtemsl Xumuyeckux 3seMenToB .M. Menneneesa
Tema 1.4. Coaeprxanue yueOHOIo MaTepuasa JIP 01, JIPO6 BOCIIUTaHUE
CrpoeHue BemiecTna. [ToHATHE O XUMHUYECKOU CBSI3U. THUITBI XUMHUECKUX CBSI3EH: MP 03, ITp604 y y4daumxcs
KOBAJICHTHAas1, MIOHHAasl, METaJUIMYEeCKasi, BOOOPOJHAs. JIOTHYECKOU
KoBajieHTHas 1 XUMHYECKasl CBSA3b, €€ CBOMCTBA, TUIIBI KYJIbTYpPbI
KPUCTAJUIMYECKUX PEHIETOK y BEIIECTB C KOBAJIEHTHOU CBS3BIO. MBIIJICHMA,
®uznyeckue CBOWCTBA BELIECTB ¢ ATUMH KPUCTAININYECKUMU CTPOTOCTH
pelLIeTKaMH. U CTPOMHOCTH
Honnast xumudeckast CBsi3b, MEXaHU3M €€ 00pa30BaHMsl, HIOHHBIE B YMO3aKJIIIOUCHHUAX |
KPUCTAJJIMYECKHE PEIIETKH, CBOICTBA BEIIECTB C TAKUMH KPUCTaJIaMHU.
Mertannndeckas 1 XMMHUYECKasl CBA3b B METAJUIAX U CILIABaX.
Bopopoanas xumuueckas cBsizb, €€ Kiaccuukanus u pusndeckue
CBOMCTBA BELLIECTB C 3TOH CBS3BIO.
Tema 1.5 [Tonumepst CoaepxxaHue y4eOHOIro MaTepuaJa JIP 012, JIP14 BOCITUTAHHE
Heopranuueckue nonumMeps! 1 ux kinaccudukanus. [Tonumepsi- MP 03, I1p602, KYJIbTYpbI
MPOCTHIE BEIIECTBA C AaTOMHOM KPUCTAJUIMYECKON PEIIETKOM- aliMas, IIpy06 JINYHOCTH
rpa¢ut, kapous, pymaepen. [Tomumeps cliokHBIE BEIIeCTBA ¢ AaTOMHON IIK 1.1.
KPUCTAJUIMYECKOM PEHIETKOH : KBapll, KPEMHE3EM, KOPYHJ, MUHEPAJIBI U [IK 2.2.
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TOpPHBIE TOPOJIBI.

MunepajibHOE BOJIOKHO-acOecT.

OpraHu4ecKue MoJMMEpPbl U UX KJIACCU(PHKAIIHS 110 PA3THIHBIM
HpU3HAKaM.
JleMOoHcTpanysi: KOJUISKIHS IIACTMACC, KAy4yKOB, BOJIOKOH,
MHUHEPAJIOB U TOPHBIX MOPO/I.

Tema 1.6. Coaep:xaHue yueOHOro MaTepuaJia JIP 01, JIPO6 pacmmpeHue
JucniepcHbie cHCTEMBI [ToHsITHE O MUCTIEPCHBIX CUCTEMAX U UX KIACCU(PUKALUS B MP 07, IIp604 Kpyrosopa
3aBUCUMOCTH OT arperaTHOro COCTOSHMS IUCIIEPCHOHHON Cpe/Ibl U IK 1.1.
JucnepcHoi (askl, a TakkKe M0 pasMepy MX YaCTHII. IK 2.2.
3HaueHue UCIIEPCHBIX CUCTEM B KUBOM M HEXKUBOU MPUPOE U
NPaKTUYECKOH JKU3HU YEIOBEKA. DMYIIbCUH, CYCIIEH3UU B MEUIIMHE
BeTepuHapuu, Menunuackue 301u. CBepThIBaHUE KPOBH, KaK
OMOJIOTMYECKUI CHHEPE3UC.
Tema 1.7. Xumunueckue | Coaep:kanue yueOHOro MaTepuajia JIP 05, JIPO7 BOCIIUTAHHE
peaxkuuu. Knaccuukanms XuMHUYeCKUX peakuii B OpraHMueCKon U MP 03, I1p602 y ydaiuxcs
Heoprannyeckon xumuu. [lonsatue o xumuyeckoit peakuuu. CKOpocTh K 1.1. JIOTUYECKOM
XUMHYECKHX peakiuil. @akTOpbl BIUSIIONINE HA CKOPOCTh XHMMUYECKHX K 2.2. KYJIBTYPBI
peaknuii. [Ipupona pearupyromux BemectB. KatanuzaTopsl u KaTanms. MBIIJICHHUS,
3aBHCUMOCTH CKOPOCTH PEAKIIHIA OT TOBEPXHOCTH CONPUKOCHOBEHHSI CTPOTOCTH
pearupyonux BemecTB. OOpaTUMOCTh XUMHUECKUX PEAKLINH. U CTPOHHOCTH
XUMHUYECKOE PABHOBECHE. B YMO3aKJTFOUEHUSX;
JlabopaTopnas padora.
Peaxiuu, uaymue ¢ o0pa3oBaHueM 0ocaJika, ra3a Wi BOJbI IS
OpPraHWYeCKHUX W HEOPTaHHYECKUX KUCIIOT.
Tema 1.8 Copepxanue yueOHOIro MaTepuasa JIP 05, JIPO7 BOCIIUTAHHE
PactBops!. OU3NKO-XUMHUYECKasi IPUPOJIa paCTBOPEHUS U PaCTBOPOB. MP 03, I1p602 KYJIbTYpPbI
B3anmoseiicTBue pacTBOPUTENS U PACTBOPEHHOT'O BEILIECTBA. [Tp603, [Ip605 JUYHOCTH
PactBopumocTs BemecTB. Criocod BeIpaKeHUsT KOHIICHTPAIUN TIK 1.1.
pPacTBOPOB: MaccoOBas J0JIs1 pACTBOPEHHOTO BEIIECTBA, MOJISIPHASL. IK 2.2.

MexaHu3M 3JIEKTPOJIUTHYECKON qucconnanuu. CTeneHb

BHCKTpOHI/ITI/I‘{CCKOﬁ JAucCoranuu. CunbHbBIC U CpCAHUC SJICKTPOJIUTHI.

Jlucconuaysi BOJIBL.
I'maponus, kak oOMeHHbIH mponece. HeobpaTumelii ruiponus
OpPraHWYECKUX U HEOPraHUYECKUX COCTMHEHNH U €r0 3HAYCHHE B
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MPaKTUYECKON JeATEeILHOCTH YeoBeka. OOpaTUMBbIi THIPOIIU3 COJICH.
[TpakTHdeckoe mpuMeHeHue TUAPoIr3a. [ UApoIu3 KUPOB, OCITKOB,
YIJIEBOJIOB.

IIpakTnyeckoe 3ansitue

IIpuroroBneHue pacTBOPOB Pa3INYHBIX BUJOB KOHLEHTPALUH .
JleMOHCTpanys: MHIMKATOPbl U U3MEHEHUS UX OKPACKHU B Pa3HbIX
cpenax.

Tema 1.9 Conep:xaHue yueOHOro MaTepHaJia JIP 05, JIPO12 IIOHUMaHHE
OKHCIIUTENBHO- Crenens okucieHusi. BocctaHOBUTENN U OKUCITUTENH. MP 04, TIp603 3HAYUMOCTU XUMUU
BOCCTAaHOBUTEJIbHbBIE BoccranoButenbHbIe CBOMCTBA MeTaI0B. OKUCIIUTEIbHBIE U IIK 1.1. JUIS HAy4HO-
peakiuu. IIeKTpo- BOCCTAaHOBHUTEJIbHBIC CBOMCTBA HEMETAJLIOB. K 2.2. TEXHHUYECKOTO
XUMHYECKHE ITPOLIECCHI Knaccuukanus okucauTenbHO-BOCCTAHOBUTEIbHBIX PEAKLIUH. mporpecca
DJIEKTPOJIN3 PACIIIIABOB M BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB.
IIpakTH4yeckoe 3aHsATHE
JKecTtkocTh BOJIbI. MUHEpAIbHBIE BOJIBI.
JlaGoparopHasi pabora
OxucnuTeNbHbIE CBOMCTBA IEPMAHIaHATa KaJusl B pa3JInUHbIX cpeaax.
JleMoHCTpanys: raibBaHU4ECKUE 3JIEMEHThI M OaTapeki.
Tema 1.10 Copepxanue yueOHOro MmaTepuasa JIP 05, JIPO12 BOCIIUTAHHE
Knaccuduranms Kiaccudukaiiist HEOpraHMIeCKUX COSMHEHNI: OKCUIIBI, THAPOKCHUIBI, MP 04,11p603 y ydaumxcs
Bewects. [Ipoctsie KHCJIOTHI U OCHOBAHUS. IIK 1.1. JIOTUYECKOU
BCIICCTBA. Mertasnbl. O011He cBOMCTBa, 3HAUEHHE METAJUIOB B MPUPOJIE U KUZHU MK 2.2. KYJIbTYPbI
MetaioB. Koppo3us merannos MBIIIJICHHUS,
Hemeransl: nojoxeHue B NEpUOIUUECKON CUCTEME, OCOOEHHOCTH CTpOrocTu
CTPOEHHMSI X aTOMOB, OKMCJIUTEJIbHBIE CBOMCTBA HEMETAJUIOB. ¥ CTPOHHOCTH
JlabopaTopnasi padora: B YMO3AKJIIOUCHUAX
O3HakomiIeHHEe ¢ 00pa3lamMu MpeCTaBUTENeN KIaccoB
HEOPraHMYECKUX BEILECTB.
JleMoHCTpanus: 3alyuTa METaIOB OT KOPPOo3uH (00pa3Libl
«HEPIKaBEEK», 3aIIUTHBIX MOKPBITHI)
Tema 1.11 Coaepxanue y4eOHOro MaTepuasa JIP 05, JIPO12 pacipeHue
OcHOBHBIE KITaCChI Bo0pOIHbIE M AHTHPHIBI KAPOOHOBBIX KUCIOT. KHCIOTHEIE OKCH/IBL, MP 04,11p603 Kpyrosopa
HEOPraHU4CCKUX 1 uX cBOMCcTBA. OCHOBHBIE OKCHJIBI, HX CBOUCTBA. AMPOTEPHBIE OKCHIBI, TIK 1.1.
OpPTaHUYECKUX K 2.2.

X CBOMCTBA. 3aBUCHMOCTH CBOMCTB OKCHJ0B METAJIJIOB OT CTCIICHU
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COECIMHEHU. OKHCIICHUS.
Jlaboparopnasi pabora 2
YcTpaHeHue BpeMEHHOM U MTOCTOSIHHOM JKECTKOCTH
IIpakTH4Yeckoe 3aHATHE 4
AMMUAK U €ro CBOMCTBA.
Tema 1.12 Copaepxxanue yueOHOIro MaTepuasa 1 JIP 05, JIPO12 OTHOILIEHUE K
XUMHS 37IEMEHTOB. Boxopoa. Posb Bogopoa B KHBOii 1 HEXHBOM npupoje. Poib Bozbl, MP 04, I[Ip603, | XuMHU KaK K YaCTH
KaK cpeia 00pas3yroLero BEeCTBa KIETKH. [1p606, IIK 1.1. | oOmmedenoBeueckoi
[lenounsie meramisl. 1l{enouno3eMenbHbIE METAIUIBI. AJFOMHHUIA. IK 2.2. KYyJIbTYpPbI
Yriepon u KpeMHUHN, TaJOTEHBI.
IIpakTH4Yeckoe 3aHATHE 2
N3ydenune CBOKWCTB MPOCTHIX BEMIECTB U COCTUHEHUM.
Tema 1.13 Copnepxanue yuyeOHOIro MaTepuasia 1 JIP 05, JIP014 BOCIIUTaHUE
XUMHUSA B KU3HU XUMUS ¥ IPOU3BOJICTBO. XUMHUS B CEILCKOM XO035IMCTBE. XUMHUS U MP 05, I1p602, KYJIbTYpbI
o0miecTna. HKOJIOTHS. XHMMHUSI U TIOBCETHEBHASI )KU3Hb YEJIOBEKA [1p606 JUYHOCTH
IIpakTuyeckoe 3ansiTue 4 K 1.1.
O3HakoMJIEHHE ¢ KOJUIEKIUeH yIoOpeH i U MEeCTUIINIOB, ¢ 00pa3laMu IK 2.2.
CpenCTB OBITOBOM XMMUHU U JIEKAPCTBEHHBIX MPETIapaTOB.
Pasznen 2. Oprannveckasi XuMHus 32
Tema 2.1. Conep:xxanue yueOHOro MaTepuaJia 2 JIP 01, JIP 04, BOCITUTaHUE
IIpemer OpraHM4eckor | [TpemMeT OpraHUIECKOi XUMUM, TEOPUS CTPOEHHUS OPTaHHYECKHX MP 04, TTp601 y ydamuxcs
xumuu. Teopus coenunenuit A.M. ByTneposa. Knaccuduxarms opraHudeckux HK L.1. JIOTHYECKOH
CTPOCHHUA COEMHEHUH, OCHOBbI HOMEHKJIATYPbI OPTaHUUYECKUX BEIIECTB. THUIIbI IK 2.2. KYIbTYpPbI
OpraHn4eCKuX XUMHUYECKHUX CBSI3€H B OPraHUYECKUX COCTMHEHHUMN U CIIOCOOBI UX MBIIUICHHA,
COCIMHEHHU. pa3psiBa. Knaccudukanuii peakiuii B OpraHMuecKoil XuMuH. CTpPOTOCTH
CoBpeMEHHOE NPEACTABICHUE O XUMUYECKOM CTPOEHUH OPraHUYECKHUX H CTPOHHOCTH
BEIIECTB. B YMO3aKJIIOUEHUSX;
TpakTu4ecKoe 3aHsITHE 6
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OO6Hapy’keHue yriepo/ia ¥ BOJI0Opoia B OpraHM4eCKOM COETUHEHHUH.
JeMoHCTpanus: KOUIEKIIUNA OpraHUnYECKUX BEIIECTB (JIECKaPCTBEHHBIX
IpenapaToB, KpacuTesei ), MaTepHuasoB (IJIacTMacC U BOJIOKOH) U
U3/1eNui u3 HUX(HUTEHN, TKaHEH, OT/IEJIOUHBIX MaTePUAJIOB)

Tema 2.2. ConepixaHue y4eOHOro MaTepuasa JIP 04, JIP13 paclIupeHue
[Ipenenbubie ['omonoruyeckuii psij alkaHOB, XUMHUYECKUE CBOMCTBA AIKAHOB, MP 01, ITp603 Kpyrosopa
YIJIEBOJOPOIbI MIPUMEHEHHUE U CIIOCOOBI MOTyUeHUs ajkaHoB. [{uknoankansl, IIK 1.1.

TOMOJIOTHYECKUH psijl, HOMEHKJIAaTypa, uX odmas Gopmya. IK 2.2.

IIpakTnyeckoe 3ansiTue

N3roroBieHne Moieae MOJIEKYJ AJIKAaHOB U [IUKIIOAJIKAHOB.

OOHapyxeHue BOJbl, CaXH, YIJIEKUCIOro ra3a B MpoyKTax FrOPeHUs

CBEYH.

JleMoHcTpanus: pacTBopeHue napagpuHa B OEH3MHE, MIaBICHUE

napauHa U ero OTHOLIEHHUE K BOJ1e(pacTBOPUMOCTb, IJIOTHOCTb,

CMa4YMBaHUC)
Tema 2.3. Copaeprxanue yueOHOro MaTepuasa JIPO1, MPO1, BOCIIUTaHHE
OTHUIICHOBBIE U I'oMonoruueckuit psn u obmas Gopmyna aakeHoB, (pU3nveckue MP09, [1p604 KYJIbTYPBI
JTUEHOBBIC CBOICTBA aJKEHOB. XMMHUYECKUE CBOMCTBA AJIKEHOB, IPUMEHEHUE U JIMYHOCTU
yYrieBOAOPOABI. CIoco0 MOJIy4CHHs aJIKEHOB.

AJKO/MEHbI, HOMEHKJIAaTypa JUEHOBBIX YTIEBOIOPOIOB.
Tema 2.4. Conepxxanue yuyeOHOIro MaTepuasa JIP 04, JIPO7 MIOHUMaHHe
AneTUIIEHOBBIE ["omonornueckuii psia u obmas popmysia ankuHoB. HomeHknatypa MP 03, ITp603 3HAYMMOCTH XUMUU
YTJI€BOIOPOIbI AlETUJIEHOBBIX YIJIEBOAOPOI0B. XUMHUYECKHE CBOMCTBA U MPUMEHEHNE JUIS Hay4HO-

anknHOB. [loyueHue alieTuieHa TMPOIM30M METaHa U KapOUTHBIM TEXHUYECKOTO

METOJIOM. nmporpecca

IIpakTHyeckoe 3aHsATHE

N3roroBneHune Moaenel MOJIEKyJ aIKHHOB, UX U30MepoB. HanucaTs

YpaBHEHHUS PEaKIUu.

XHUMHUYECKUE CBOMCTBA aJIKMHOB
Tema 2.5. CoaepxxaHue y4yeOHOro MaTepuasa JIP 04, JIPO7 OTHOLIEHUE K
Apomarnyeckue I"'omonornyecku psax ApeHoB. beH30u1 Kak NpeCcTaBUTENb ApEHOB. MP 03, ITp603 XUMUU KaK K YaCTH
YTJIEBOJOPOBI. XvMHYeCcKue CBOWCTBA apeHOB(PeaKIIM1 HUTPOBAHUS, CYIb(UPOBAHNUS, o011e4yeI0BeYeCcKOM

rusipupoBanus). [IpumMeHenue u nonyyeHne apeHoB. KYJbTYpPbI
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IIpakTnyeckoe 3ansitue

Crpoenune 6eH3oma

pacmmpeHue
Kpyrosopa

Tema 2.6. CopaepixaHue y4eOHOTro MaTepuasa JIP 01, JIPO6 OTHOILICHUE K
IIpupoHbie HCTOYHUKN | HedTb, cocTaB U (hU3UUECKHE CBOUCTBA. IIpOMBIIITICHHAS MP 03, ITp603 XUMHH KaK K 9aCTH
YTJIEBOOPOAOB nepepaboTka HedTH. Bropuunas nepepadboTka HEPTETIPOTYKTOB. HK 1.1. 00IIEYETOBEICCKON
[TpupoaHbIiA, MOy THBIN, HEPTIHOM Ta3bl. HK 2.2. KyJIbTYypbI
KameHHBII1 yrosib, OCHOBHBIC HAIPaBJICHUS UCTIOJIb30BAHUS
KamMeHHoro yriisi. KokcoBaHne KkaMe@HHOTO yTIJsl.
IIpakTuyeckoe 3aHsATHE
PacTBopuMOCTh paznu4HbIX HeTENPOAYKTOB (O€H31HA, KEPOCHUHA,
JIM3EJIbHOTO TOIUIMBA, Ba3esMHa, napaduHa) ApyT B Ipyre.
JleMoHCTpanusi: KOJUIEKIUS MPUPOTHBIX HCTOYHUKOB YTIIEBOIOPOIOB.
Tema 2.7. Copnepixanue y4eOHOTro MaTepuasa JIP 04, JIPO7 BOCIIUTaHHE
Tunpoxcuibrbe Crpoenue ¥ Kiaccu(pUKaIKs COMPTOB [0 TUILY YIIEBOIOPOIHOIO MP 03, TIp603 | y ysammxes
COCANHCHIA pazuKana, YMCIly THAPOKCHIBLHBIX TPYIII U TUILY aTOMa yIJepo/a, HK 1.1. JIOTU4ECKOH
CBSI3aHHOI'O C M'MAPOKCUIILHOM TPYIIIION. [K 2.2 KyJIbTYpbI
XHUMHUYECKHE CBOMCTBA AJIKAHOJIOB, CIIOCOOBI TTOJYYEHHS CIIOPTOB. MBILITCHHA,
MertaHoi, 6UOIOrHUECKOe AEHCTBIE METAHOIA. MHOTOaTOMHBIE CTpOTOCTH
cnupThl. PEHOJI, XUMUIECKHE CBOMCTBA U IPUMEHEHHE. 1 CTPOMHOCTH
IpakTHyecKoe 3aHsATHE B YMO3aKIIOHCHHAX,
N3yueHne pacTBOPUMOCTH CITUPTOB B BOJIE.
Tema 2.8. Copnepxxanue yuyeOHOIro MaTepuasa JIP 01, JIPO6 BOCIIUTaHHE
Anbaeruipl U KEeTOHBI ['oMonoruyeckue psasl ajabAeTHAOB U KETOHOB. DU3NYECKUE U MP 03, I1p603, KYJIbTYpPBI
XUMUYECKHE CBOMCTBA alIbJIETHAOB M KETOHOB. [I[puMeHeHue [1p602, JIMYHOCTH
aNbJIETH/IOB U KETOHOB B OBITY U IPOMBIIIUIEHHOCTH. IK 1.1.
Anbaerus v KeToHbI B ipupojie (D¢pupHble Macia, GEpOMOHBI). 1K 2.2
OTtaenpHbIC IPEICTABUTENH aTbACTUIOB U KETOHOB.
IIpakTHyeckoe 3aHATHE
Pacrnio3HaBaHue pacTBopa areroHa u GopMarHa.
Tema 2.9. Copepxanue y4eOHOIo MaTepuasa JIP 01, JIPO6 IIOHUMaHHE
KapOoHOBBIE KHCTOTHI ["'omonoruyeckue psij npeneabHbIX OJHOOCHOBHBIX KapOOHOBBIX MP 03, T1p602, 3HAYNMOCTH XUMHH
KHCJIOT. XUMHUECKUE CBOICTBAa KapOOHOBBIX KHCIIOT, CIIOCOOBI IIK 1.1. JUIS HAy4HO-
MOJTY4eHUST KapOOHOBBIX KUCTOT. OT/IETbHBIC MPECTABUTEITH [IK 2.2 TEXHUYECKOTO
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KapOOHOBBIX KUCIOT. VX Orosornueckas poib, CieuIecKrue CrocoObl
IIOJIy4E€HUS1, CBOMCTBA U IPUMEHEHUE MYPABbUHOM, YKCYCHOMH,
NaJIbMUTHUHOBOM, CTEAPUHOBOM, aKPUJIOBOW KUCIIOT.

Crnoxuble 3¢upsl. Kupbl. Cosn KapOOHOBBIX KHCIOT

IIpakTnyeckoe 3ansitue

CoiicTBa kKapOOHOBBIX KHCIOT. [lomydeHune u npuMeHeHne
KapOOHOBBIX KHCIOT

IIpakTnyeckoe 3ansitue

PacTBOopuMOCTB KUPOB B BOJIE U OPTaHUYECKUX PACTBOPUTEIISAX.
CpaBHEHME MOIOIIUX CBOMCTB X035iiCTBeHHOTO Mbu1a 1 CMC B
JKCCTKOM BOJIE.

JleMOHCTpalus: OTHOIICHUE CIIMBOYHOTO, TTOICOTHEYHOTO,
MaIIMHHOTO Maces M MapraprHa K pacTBOpY MepMaHraHaTa KaJlusl.

nporpecca

Tema 2.10.
VYrieBoabl

Coaep:xanue yue0HOro MaTepHaJia

[TonsiTHe 06 yrieBoaax, kKiaccu(uKanus yrieBoI0B, OHOIOTHYECKas
POJIb ¥ MIX 3HAYCHHE B KU3HU YeJIOBeKa U 001IecTBa. MoHOCaxapu/Ibl.
Crpoenne, knaccudukamnms. [ moko3a, ppyKkTo3bl, IEHTO3BI.
Jucaxapuabl, CTpO€HUE U XUMUYECKHE CBOMCTBA caxaposbl. JIakTo3a u
MmanbTo3a. [lommcaxapunsl, obuiee crpoenue ux. Kpaxman, crpoenue
€ro MOJIEKYJIbI, XHMUYECKHE CBOMCTBA KpaxMara, (pusndeckue
cBoiicTBa kpaxmana. Haxoxenue kpaxmasa B IpUpoJe U
Ouosornyeckas pob.

I'muxoren. Lemmono3a. [TonaTre 06 HCKYCCTBEHHBIX BOJIOKHAX: 00
LIUTAaTHOM IIIEJIKE Y BUCKO3E.

HpaKTI/I'{eCKOC 3aHATHE

O3zHakoMjieHHE ¢ (PU3MUECKUMU CBOMCTBAMHU IIFOKO3bI (Al TEYHAs
yIaKoBKa, TA0JIETKH).
JlemoHcTpanus: HabyxaHue kpaxmana B BoJie. Komiekiusi BOJOKOH.

JIP 01, JIPO13
MP 05, [Ip602,
IK 1.1.
MK 2.2

BOCIIMTaHUE
Yy yJaluxcs
JIOTHYECKOU
KYJIbTYPBI
MBIIIJICHUS,
CTPOTrOCTH

W CTPOMHOCTH

B YMO3aKJIFOUEHUSX;

Tema 2.11.
AMWHEI,
AMHUHOKHUCIIOTBI, OCIIKH

Coaep:xanue yueOHOIro MaTepHaJia

[TonsiTne 06 aMuHAX, UX KIaCCHU(PUKAIIIS IO TUITY YTIIEBOJIOPOIHOTO
paaukana ¥ YMCiIo aMUHOTPYIIN B MOJIeKyse. XMMUYECKHUE CBOMCTBA
aMuHOB. [[pumMeHenre u mojiy4eHrne aMiuHOB. AMHUHOKHCIIOTHI,
HOMEHKJIaTypa, knaccudukarus. CHHTETUYECKHE BOJIOKHA, KallpoH,
9HaHT. benku kak nmpupoiHbIe ToJUMephl. bekn kKak KOMITOHEHT
nunm. [IpoGiema 6eTKOBOT0 roJIoaHus U YTH €€ PEIICHHUS.

JIP 01, JIPO6
MP 03, [Ip602,
[Ip605,
IIK 1.1.
K 2.2

BOCIIUTAHUE
KYJIbTYpbI
JINYHOCTH
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XUMHYECKHE CBOMCTBA OEIKOB.

HpaKaneCRoe 3aHATHEC

Ob6napysxeHue 6enka B KypuHOM SIHIE U MOJIOKE.
JleMoHCTpanus: pacTBOPEHHE U OCAKICHHUE OEIIKOB.

Tema 2.12.
A3zoTcoaepixaiiue
reTepOLMKINYECKUe
COCTUHEHMUSI.
HyxnenHoBble KUCIOTHI

Conep:kanue y4eOHOT0 MaTepuaJia

HyxnenHoBble KUCIIOTHI Kak pupoaHble noaumepbl. AT® u AP ux
B3aMMOIIPEBPALICHUE U POJIb 3TOTO Iporecca B mpupoae. [lonsrue
JHK u PHK. Crpoenne JIHK. Tunsl PHK. Ctpoenne PHK. buocunres
Oenka B )KUBOM KieTke. ['eHHas MHXkeHepHst 1 OMOTEXHOJIOT U
Tpancrennsie pOpMbI pacTeHUH U KUBOTHBIX

JIP 01, JIP06
MP 03, TIp602,
TIp605

paciipeHue
Kpyrosopa

Tema 2.13.
buonornuecku
aKTHUBHBIE COEIUHEHU

Coaep:xanue yue0HOro MaTepHaJia

DepMeHTHI-OMOIOTHYECKIE KaTalu3aTOphl OEJIKOBOW MPUPO/IBIL.
Knaccudukanus pepmerToB. OCOOEHHOCTH CTPOCHHS M CBOHCTB
dbepMeHTOB, UX 3HaYeHHEe B Ononoruu. Butamunel, kinaccudukanms,
ob6o3Hadyenune. Hopma norpedieHnss BATAMHUHOB. ABUTAMUHO3BI,
TUIEPBUTAMUHO3bI, THIIOBUTAMUHO3BI, UX Mpodunaktuka. ['opMOHBI, uX
knaccugukanus. JlekapcTBa- Kak XMMHOTEPAIIEBTUIECKHE TIPenapaThl.
['pyrmibl 1eKapcTB: CyabhaMuIbl

(cTpenitoru), aHTUOMOTUKU(TICHUITUILINH ), aHTUITUPETUKH (aCITUPHH),
aQHAJIbIeTUKU(aHAJIBIMH)

HpaKTI/I'{eCKOC 3aHATHE

JleiicTBre aMuia3bl CIOHBI HA Kpaxmall. AHaJIN3 JIEKapCTBEHHBIX
MIpenapaToB, MPOU3BOIHBIX CATUIIUIOBOI KUCIIOTHI.

JleMoHcTpanus: o0pa3ibl BATAMUHHBIX IpenapaToB. [loauBuTaMuHbI.
Wnmoctpanuu Gororpaduii ;kUBOTHBIX ¢ pa3IMUHBIMU (hopMaMu
ABUTAaMHUHO30B.

Koncynpranus

DK3aMeH

JIP 01, JIP 07
MP 02, TIp603,
[Tp605
K 1.1.
K 2.2

MOHUMAaHNe
3HAYUMOCTU XUMHUHU
JUIS HAy4HO-
TEXHUYECKOTO
mporpecca

Bcero

144
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4. YCJOBUSI PEAJM3AIIMA TPOTPAMMBI  YUEBHOW
JTUCHUTIIAHBI

TpeGoBanuss K MUHMMAJIBHOMY MaTE€PHAJIbHO-TEXHHYECKOMY 00€ecIe4eHHI0
Peanuzamusi mporpaMMbl JAUCHUIUIMHBI TpeOyeT Hanuuus y4deOHOro kaOuHera
XMMHH, J1a0OpaTOPUU XUMUU.

Oo6opynoBanne yueOHOro kadbmHera:

Crobl yueHUYECKHE.
Crynbsi yYeHUYECKUE.
Jlocka aygutopHas.
Harnsinasie mocoOusi.
XuMHUYECKas MOCyAa.
BoITskHOIM 1miKad.

SOk wWNE

Texnuveckue cpeacTsa 00y4eHust
1. KomnbroTepsl

2. IlpunTep

3. IIpoextop

4. ITporpamMmmHOe oOecrieueHue

OobopynoBanue J1aboparopueii 1 padounx MecT JiadopaTopuu
1. Ctonbl 1abopaTopHbIe
2. Crynbs
3. Jlocka
4. XuMH4Y€eCKUE PEaKTUBBI
5. Becsl, pa3HOBECHI
6. XuMu4deckas rnocyja

NudpopmanuonHoe odecredeHne 00y4eHust

OCHOBHbBIE HCTOYHUKH

st mpenogaBareJiei

1. CnagkoB u apyrue. Xumus JJisi ipodeccuii U CenuaTbHOCTEH TEXHUYECKOTO MPOQHIIS
(armexTpoHHOE TIpUiIoXkKeHue).- M., 2020.

2. Tabpuensa O.C., JIsicoBa I'.I'. Xumus: kHUTA AN OpenoaaBaress: y4e0.-MeTon. mocodue- M;
2018 rona.

3. Tabpuensa O.C., u apyrue. Xumus ans npodeccuii U crenuaabHOCTeH TEXHUYECKOTO MPOQuIIs
«DNEKTPOHHOE TTPUIIOKEHUECY.

4. Kounctutynusi Poccuiickoii ®enepamuu (TIpuHATa BCEHAPOJHBIM TOJOCOBAHHEM
12.12.1993) (¢ yderoM mONpPaBOK, BHECEHHBIX (eneparbHbBIMU KOHCTUTYIIMOHHBIMH
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wCoNoRWNE

3akoHamMu P® o nmomnpaskax k Kouctutynuu PO ot 30.12.2008 M 6-®K3, ot 30.12.2008
M 7-®K3)// C3 PD. - 2009. M 4. - Cr. 445.

O06 oOpazoBannu B Poccuiickoit denepamuu: penep, 3akoH ot 29.12. 2012 M 273-D3 (B
pen. denepanpHbix 3akoHOB oT 07.05.2013 M 99-D3, ot 07.06.2013 Nel20-d3, ot
02.07.2013 M 170-®3, ot 23.07.2013 N2 203-®3, or 25.11.2013 M 317-P3, ot
03.02.2014 M 1I-®3, ot 03.02.2014 M 15-®3, ot 05.05.2014 M 84-D3, ot 27.05.2014 M
135-d3, ot 04.06.2014 M 148-D3, ¢ u3m., BHeceHHbIMU DenepaibHBIM 3aKOHOM OT
04.06.2014 M 145-®3) B penakuuu ot 03.07.2016, ¢ uzm. Ot 19.12. 2016.

IIpukaz MwuHuctepcTBa obpazoBanusi 1 Hayku P® «O0 yrBepxkaeHuu denepaaibHOTO
rOCyJIapCTBEHHOTO  OOpa30BaTEIbHOIO CTaHAapTa cpeaHero (MmoJHOro)  oOmiero
oOpa3zoBanus. (3apeructpupoBaH B Munrocte P® 07.06.2012 M 24480).

IIpuka3z Muno6puayku P® ot 31 nexabps 2015 r. Nel58 «O BHeceHUM U3MEHEHHUU B
(penepanbublli  rocynapcTBeHH()IH 00pa3oBaTelIbHBIM CTaHIApPT CPEIHEro OOIIero
00pa3oBaHusI, yTBEPKIACHHBIN TpruKa3oM MuHHCTEpCTBA 0Opa3oBaHus U Hayku PD ot 17
mast 2012r. Ne413

st ctyneHToB

INabpuensu O.C., OctpoymoB Y.I'. Xummsi: yueOHuMK mis mpodeccuid U ClenHalbHOCTEN
npodeccHOHATIBHBIX 00pa30BaTEIbHBIX OPraHU3aIMi, OCBAaUBAIOIINUX POGECCUN CIIEUATBHOCTH
CIIO.-M., 2020 rox.

I'abpuensn O.C., OctpoymoB VY.I'. Xumus. [Ipaktukym: ydeOHOoe mnocoOue Juisl CTYJEHTOB
npoeCCHOHATBHBIX ~ 00pa30BaTENbHBIX  OpraHW3alldi, OCBaWMBAIOIIMX  Hpodeccuu U
cnenuanpHocT CITO-M.,2019.

Epoxun IO.M., Koanesa M.b. Xumust nns npodeccuil M crenMagbHOCTEH TEXHUYECKOTO M
€CTeCTBEHHO-Hay4yHOro  mnpoduiei:  yuyeOHMK Ui CTYAGHTOB  NPO(ecCHOHATbHBIX
00pa3oBaTeNbHBIX OpPraHU3allNi, OcBauBarOmuX npodeccun u crenuansHocT CIIO .-M., 2019
TOJI.

Ia6puensa O.C., JleicoBa I''.I'. Xumus. TecTbl, 3a1auu ¥ yIpaKHEHUsS: ydeOHOE MOCOOHE IS
CTYACHTOB  INpPO(ECCHOHAIBHBIX  00pa3oBaTelbHbIX  OpPraHM3alUi,  OCBAMBAOLIUX U
crrenransHoctu CI10.-M.,2018.

DaexkTponHasi oOubsmorexa: DOBC. IPRbooks wa caiite: www. Iprbookshop.ru ¢
UCIIONIb30BaHneM cetr VIHTepHeT

HNuTepHer - pecypcbl
www.pvg.mk.ru (Oaumnuana «ITokopu BopoObeBbI rOphI»)
www.hemi.wallst.ru (O0pa3oBaTebHbIN CAHT AJIs HIKOJILHUKOB « XUMUN))
www.alhimikov.net (OOpa3oBarenbHbIH CAaUT IS IKOJIHHUKOB)
WwWw.chem.msu.su (DaekTpoHHast OMOIHOTEKA [0 XMMHH)
WWW.enauki.ru (uHTepHeT-u3aanue s yuntenei « EcTecTBeHHbIC HAYKN)
www.1september.ru(meromnueckas rasera «IlepBoe ceHTIOPS»)
www.hvsh.ru (kypHam «XuMUS B IIKOJIE»)
WWW.hi].ru (KypHaa « XdMHUH U 5KH3HbB)
www.chemistry-chemists.com) (DneKTpOHHBIH )KypHAT « XUMUKHA U XUMHSI)
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5. KOHTPOJIb 1 OLIEHKA PE3YJIBbTATOB OCBOEHUSA YYEBHOTI'O

IHPEIMETA

Pesynbrarsl
00yueHusA(IpeIMETHBIE)

Ha YPOBHE YU4E€OHBIX
JIEUCTBUI

@®opMbI U METOABI KOHTPOJIS U OLIEHKH PE3yJIbTaTOB O0yUYEHUS

B pe3ynbTate nzyueHus
y4eOHOM TUCIUILTAHBI
«XuMHusD» 00ydaroIInecs
JIOJDKHBI IOCTHYb
CIIEIYIOIIHX Pe3yIbTAaTOB:

IMpECAMETHBIX

— c(OpMHUPOBAHHOCTH
IIPEJICTaBICHUN O pOJIU U
MECTE XMMHUHU B COBPEMEHHOMN
Hay4YHOW KapTUHE MUPA;
[IOHMMaHUE XUMHHU B
(bopMHpOBaHUU KPYro3opa
(byHKINOHATBLHON
I'PaMOTHOCTH 4Y€JI0BEKa JIsl
pelIeHUs PaKTUYECKUX
3ajady;

—— BJIaJICHHC
OCHOBOIIOJIATAIOIIIUMH
XUMHUYECKHUMHU TTOHSATUSIMH,
3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPHUSIMU;
YBEPEHHOE HCIOJIb30BaHHE
XUMHUYECKOH TEPMHUHOJIOTUU
CHUMBOJIVKH;

—— BJIaJIeHUE OCHOBHBIMHU
METOAaMU Hay4HOTO
IMO3HaHMs, UCIIOJIb3YCMbIMU B
XUMHUU: HAOJII0IEHUEM,
OIMCaHUEM, U3MEPEHUEM,
9KCHEPUMEHTOM, YMEHUS
o0OpabaTbIBaTh, pe3yJIbTaThl
OOBSICHATH MOJTy4YECHHBIE
pE3yJIbTaThI U JI€NaTh
BBIBOJbI;

—— I'OTOBHOCTH U
CIOCOOHOCTH MPHUMEHSATh
MCTOJBbI IMTO3HAHUWA ITPU
pELIeHUH MPAaKTHYECKUX
3ajady;

— c(OPMHPOBAHHOCTH

1. UuTepnperanus pe3yibTaToB HAOIIOACHUH 32 JesITeTbHOCTHIO
00yuarolerocs: B IpoLecce OCBOEHUS 00pa30BaTEIbHON IPOrPaMMBI.

2. CTapTOBaﬂ JUAardOoCTHuKa 1moJroToBKu o6yqafoumxc;1 110 IIKOJIbHOMY
KYpCy XUMHH; BBIABICHHUC MOTUBAIIMU K U3YYCHHUIO HOBOI'O Mar€purajia.

3. Tekyuuii KOHTPOJIb B popme:

- 3alIMTHBI IIPAKTUYCCKUX 3aH$ITI/II71;
- JMCLMIIJIMHLI;

- TECTUPOBaHUS;

- IOMAaIIHe#H paboThI;

4. IIpomexxyTouHas arrectauus B Gpopme auddepeHurpoBaHHOTO
3ayeTa.
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YMEHHSI OTJ]aBaTh
KOJINYECTBEHHBIE OIICHKH U
HPOU3BOANTH PACUETHI IO
XUMHAYECKHM (hopMyiam u
ypaBHEHHUSAM;

——BJIaJICHUE MTPABUIAMH
TEXHUKU 0€30I1aCHOCTHU TPU
UCTIOJIb30BAHNH XUMHUECKUX

BEILIECTB.

——Cc(OpMHUPOBAHHOCTH
COOCTBEHHOM ITO3MITUH 110
OTHOIIECHHUIO K XMMHYECKOM
uHpOpMaLIKH, TTOJTy4aeMOH 13
PAa3JIMIHBIX UCTOYHUKOB;

Pesynbrarel oOyuenus MerTo/1bl OLIEHKH

ITP6 01. ChopMupoBaHHOCTH | aHATU3 MTPABMWIIBHOCTH PEIICHUS 3a]1a4 10 €CTeCTBEHHOHAYIHON
MPEJICTABICHUN O MeCTe IPaMOTHOCTH

XHMHHU B COBPEMEHHOM
HAyYHOU KapTUHE MUPA;
MMOHUMAaHUE POJIU XUMHUH B
dbopMupoOBaHUU KPyro3opa 1
GyHKIMOHATHLHON
rPaMOTHOCTH 4YeJIOBeKa st
pelIeHus MPakTUUeCKUX

3a7a4
I1P6 02. Bnanenue WuauBuayanbHbIi 1 QPOHTANBHBINA OMPOC B X0J1€ Ay TUTOPHBIX 3aHATUI
OCHOBOIIOJIATaIOIUMHU 110 TeMaM;

XUMHUUYECKUMU MOHSITHUSIMH, TECTUPOBAHUE

TEOPUAMH, 3aKOHAMHU U

3aKOHOMEPHOCTSIMU;

YBEPEHHOE MOJIb30BAHUE
XAMHYECKON TEPMHUHOJIOTUEN
U CUMBOJIMKON

ITP6 03. Bnanenue AHain3 BBINOJIHEHUS 1a00paTOPHO-TIPAKTUIECKUX padoT
OCHOBHBIMH METOJJaMU
HAYYHOTO ITO3HAHWS,
UCTIOJIb3YyEMBIMU B XUMHH:
HaOJIIOJICHUEM, OITMCAHUEM,
U3MEPEHUEM,
IKCIEPUMEHTOM; YMEHUE
o0pabaTeiBaTh, 00BACHATH
Pe3yabTATHI TPOBEACHHBIX
OTIBITOB M JIEJIaTh BHIBOJIBI;
TOTOBHOCTb U CLIOCOOHOCTD
OPUMEHATh METO/Ibl TO3HAHUS
NIPY PEIICHUH MPAKTHYECKUX
3ama4
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I1P6 04. ChopmHupOBaHHOCTH
YMCHUS NaBaThb
KOJIMYECTBEHHBIC OICHKHU H
MPOU3BOJUTE PACUETHI 110
XUMHAYECKHM (hopMyIam u
yYpaBHEHHSIM

AHanu3 BBIIIOJTHEHUS pacdyeToOB HA HAXOXICHHUEC OTHOCHUTEIIFHOU
MOHeKyHHpHOﬁ MacCcChbl, OIIPCACIICHUC MacCOBOM HOJIU XMMHYSCKUX
9JICMCHTOB B CJIOKHOM BCIICCTBE, MacCOBOM A0JIK paCTBOPECHHOI'O
BCIICCTBA

I1P6 05. Bnaneuue
MpaBUJIAMU TEXHUKH
0€30MacCHOCTH MPHU
HCIIOIB30BAHUN XUMHUYIECKHUX
BEILIECTB

AHanu3 BbINOJIHEHUS 1a00paTOPHBIX paboT

ITP6 06. ChopmMHupOBaHHOCTH
COOCTBEHHOM MO3UIUU 11O
OTHOIIECHHUIO K XUMHUYECKOU
uHpOpMaLINH, TTOJTy4aeMOH 13
Pa3HBIX UCTOYHUKOB

NunuBuayanbHbIA U GpOHTANIBHBIA ONIPOC B X0J1€ ayIUTOPHBIX 3aHATHI
o TeMam
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PO

o U

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.

21,
22,
23.
24,
25,

IMpunoxenne 1

TemaTnka HHIMBUAYAJIbHBIX POEKTOB MO NpeIMeTy

CoBpeMeHHbIE METOIbI 00€33apaKUBAHMS BOJIBI.

Hcnonp30BaHne U30TONOB B IPOMBIIIJIEHHOCTH U METULIVHE.
PEeHTreHOBCKOE M3IIyYEHUE U €T0 UCIIOJIb30BAHUE B TEXHUKE U MEIULIUHE.
OxpaHa OKpyKarouen cpeapl OT XUMUYECKOTO 3arpsi3HEHUS.
KosmuecTBeHHBIE XapAKTEPUCTUKH 3arPs3HEHNS OKPYKAIOIIEH CPEIBI.
[Ipumenenue TBepaoro u razoodpasznoro okcuaa yriaepoaa (IV).

3ammTa 030HOBOTO SKPaHa OT XUMHUYECKOTO 3arpsi3HEHUS.
['pyOonucniepcHbIe CUCTEMBI, UX KJIacCU(UKAIMS U UCTIOIb30BaHUE B
npohecCUOHATIBHON e TEIbHOCTH.

IIpuMeHeHue CyCrieH3ui U YMYJIbCUN B CTPOUTEIBCTBE.

MuHepaibl 1 TOpHbIE TOPObI KAK OCHOBA JIUTOC(EPHI.

PactBopsI BOKpyT Hac. TuIbl pacTBOPOB.

Bopna xak peareHT u cpena st XMMHYECKOTr0 IIpouecca.

CepHas KHCIIOTa — «XJ1€0 XUMUYECKON TPOMBIIIIEHHOCTHY.
Hcnonb30BaHWE MUHEPAIBHBIX KACJIOT HA TPEANPUITUAX PA3TUIHOTO
npodus.

OKcHuIbl U CONMM KAK CTPOUTENBHBIE MAaTEPUAJIBL.

Hcropus runca.

IToBapeHHas COb KaKk XUMUYECKOE ChIPBE.

MHoronukuii kapOOHAT KalbIUs: B IPUPO/IC, B MPOMBIIIICHHOCTH, B OBITY.
Peakuuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

BupryansHOo€ MOIEIMPOBAHUE XUMUUYECKUX ITPOLIECCOB.

Pose MeTannoB B UCTOpUM YETOBEUECKOW IIMBHIM3auu. Vctopus
OTEYECTBEHHOU YepHON MeTatypruu. COBpEMEHHOE METAJUTYPruYECKOe
IIPOU3BOJICTBO.

Ponp MeTanoB u CIiaBoB B HAYYHO-TEXHUUYECKOM IIPOTPECCE.
Koppo3sust MmeTannoB 1 ciocoObl 3alIUTHI OT KOPPO3HH.

WNuepTtHbIC 1au 6J1arOpOIHBIE Ta3bl.

Poxpnaromme cosm — rajoreHsl.

Hctopust miBeACKOW CIUYKH.
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Ipunoxenue 2

Cunxponuszanus oopasoarenbHbIxX pe3yibTaToB PI'OC COO n ®I'0C CI10

HaumenoBanue OK, IIK
corsiacio ®IroC CI10

HaunmeHoBanue JUMYHOCTHBIX
pesyabTaros (JIP)
corjacao ®I'OC COO

HanmeHoBaHMe MeTanpeaMeTHBIX
(MP)
pe3yabTaToB
coraacuo ®I'oC COO

OK 06. ITposBasTH
IPaXKIaHCKO-
NaTPUOTHYECKYIO TTO3UIIHIO,
JIEMOHCTPHPOBATH
OCO3HAHHOEC IOBEJCHHE Ha
OCHOBE TPaTUIIHIOHHBIX
00IIIEYECIIOBCYCCKUX
[IEHHOCTEH, PUMEHSATh
CTaH/IapTHI
AHTUKOPPYIITUOHHOTO
ITOBEICHUS.

JIP 01. ChopMUpOBaHHOCTH
POCCHICKOM Ipak1aHCKOM
UJICHTUYHOCTH, TaTPUOTU3MA,
yYBaXKeHHsI K CBOEMY Hapo.y,
YyBCTBA OTBETCTBEHHOCTH IEPEL]
Ponunoii, ropaoctu 3a cBOi Kpai,
cBoro Ponuny, npomutoe u
HACTOAIIEE MHOTOHAIMOHAILHOTO
Hapona Poccun, yBaxxeHnue
rOCy/IapCTBEHHBIX CUMBOJIOB
(repO, nar, rumH).

JIP 02. CdhopMupOBaHHOCTH
IPAKJAHCKOW MTO3HIIMM KaK
AKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00111ecTBa,
OCO3HAIOIIIETO CBOU
KOHCTUTYIITMOHHBIE MpaBa 1
00513aHHOCTH, YBA)XKAIOIIETO 3aKOH
Y IIPaBOIIOPAIOK, 00JIaJat0IIEro
YyBCTBOM COOCTBEHHOTO
JIOCTOMHCTBA, OCO3HAHHO
MIPUHUMAIOIIETO TPAIUIIUOHHbBIE
HallMOHAJIbHBIC U
o0111e4esIoBeYecKme
I'YMaHUCTHYECKHE U
JEMOKPAaTUYECKUE LIECHHOCTH

MP 07. YMeHHe caMOCTOATEIBHO
OIICHMBATh U IPUHUMATH PEIICHMS,
OTIPEICIISIONINE CTPATETUIO
MOBEJICHHUS, C YICTOM IPaKIaHCKHUX
nu HpaBCTBeHHBIX HCHHOCTef/'I

OK 02. OcymiecTBasTh
IIOMCK, aHAJIN3 U
UHTEPIIPETAIHIO
uH(pOopMaIiu, HEOOXOAUMOI
JUUISL BBITTOJTHEHUS 3a/1a4
npodeccuoHanbHOM
JIEATEIbHOCTH

OK 09. Ucnonb3oBaTh
UH(POPMAIMOHHBIC
TEXHOJIOTHUHU B
npodecCuOHaNBHOM
JESITETbHOCTH.

JIP 04. ChopMHUpOBaHHOCTH
MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U 00IIECTBEHHOU
MIPAKTUKH, OCHOBAHHOTO Ha
JIMajiore KyJibTyp, a TAKXKe
pa3nu4HbIX (POPM OOIIECTBEHHOTO
CO3HaHUS1, OCO3HAHUE CBOETO
MecTa B MOJIUKYJIbTYPHOM MUDE

MP 04. T'oTOBHOCTH U CHOCOOHOCTh
K CaMOCTOSTENbHON
MH(OPMaLIMOHHO TTO3HABATEIbHOM
JeSITeIbHOCTH, BIaJIeHHE HaBbIKAMU
MOJTy4eHUST HE0OX 0 IMMOM
uHpOpMaILIUU U3 CIIOBApel pa3HbIX
TUIIOB, YMEHUE OPUEHTUPOBATHCS B
Pas3INYHBIX UCTOYHUKAX
nHpOpPMALIHU, KPUTHIECKH
OLIEHUBATh U UHTEPIPETUPOBATH
MH(pOpPMaLIHIO, TOJTYy4aeMyI0 U3
Pa3IUYHBIX UCTOYHUKOB;

OK 04. PaboraTh B
KOJIJIEKTHBE U KOMaH/e,

3¢ dexTuBHO
B3aMMO/IEHICTBOBATH C
KOJIJIETAMH, PYKOBOJICTBOM,

JIP 07. HaBbIKM COTpYIHUYECTBA
CO CBEpCTHHKAaMH, JI€TbMH
MUITAJIIIIEr0 BO3PACTa, B3POCIBIMH
B 00pa3oBaTENbHOM,
0OIIECTBEHHO MOJIE3HOM, yueOHO-

MP 02. YMmenne npoayKTUBHO
00I1aThCS ¥ B3aMMO/IEHCTBOBATh B
MPOLECCE COBMECTHOM
JIeATEIbHOCTH, YYUTBIBATh MO3ULIUN
JIPYTUX YYACTHUKOB JI€ATEIbHOCTH,

25




HaumenoBanue OK, IIK
coraacuo ®I'OC CIIO

HaunMeHoBaHHe JMYHOCTHBIX
pe3yabtatos (JIP)
coraacuo ®I'oC COO

HaumeHoBaHHe MeTanpeaMeTHbBIX
(MP)
pe3yJbTaToB
coraacuo ®I'OC COO

KIIMCHTaMH.

HCCIIEIOBATENILCKOM, MPOEKTHON 1
JIPYTUX BUAAX JEATEIbHOCTH

3¢ exTUBHO pa3peniatb KOHPIHUKTHI

OK 03. IlmanupoBath u
pean30BBIBATH COOCTBEHHOE
npoeCCHOHATIBHOE U
JUYHOCTHOE Pa3BUTHE.

OK 01. Beibupats criocoObt
pelieHus 3a1a4
npodeccCuOHATHHON
NESITEIIbHOCTH,
NPUMEHHUTEIBHO K
Pa3TUYHBIM KOHTEKCTaM.

JIP 09. I'oTroBHOCTB M
CIOCOOHOCTH K 00pa30BaHuUIO, B
TOM YHUCIIe CaMOOOpPa30BaHUIO, HA
MPOTS)KEHUU BCEU KU3HH;
CO3HATENIbHOE OTHOILIEHHUE K
HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHUIO YCIICITHOM
npodeccrnoHabHOMN 1
OOIIECTBEHHOH 1eATEIbHOCTH

MP 01. YMeHne caMoCTOATEILHO
ONpPEIETATh eI ACSITEIIbHOCTU U
COCTaBJIATH IUIaHEI AEATENHHOCTH;
CaMOCTOSITEJIbHO OCYILIECTBIIATD,
KOHTPOJINPOBATh U KOPPEKTHUPOBATH
JIeSITENLHOCTD; HUCIT0JIB30BATh BCE
BO3MOJKHBIE PECYPCHI TS
JIOCTHKEHMS IIOCTAaBJIEHHBIX 11eJIEl U
peanu3aluy IIaHOB JCATEIBHOCTH,
BEIOMpATh YCIENIHBIE CTPATETUN B
Pa3IMYHBIX CUTYaAIUSIX

OK 05. OcymiecTBasATh
YCTHYIO U TUCHbMEHHYIO
KOMMYHUKAITUIO Ha
rOCy/IapCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuu ¢
y4eToM 0coOeHHOCTEe!
COIIMAIBHOTO U KYJBTYPHOTO
KOHTEKCTA.

JIP 13. Oco3HaHHBI BEIOOD
Oyayuieit nmpodeccun u
BO3MOXHOCTEW peanu3aluuu
COOCTBEHHBIX )KM3HEHHBIX
MJIAHOB; OTHOIIIEHHUE K
npodeccnoHanbHOM
NEeSTETbHOCTH KaK BO3MOKHOCTH
y4acTHs B peUICHUH JTUYHbIX,
0OI1IECTBEHHBIX,
roCy/1apCTBEHHBIX,
OOIICHAIIMOHAIBHBIX MTPOOJIEM.
JIP 04. ChopMupOBaHHOCTH
MHUPOBO33PEHUSI,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH 1 0OIIECTBEHHOM
MPaKTUKH, OCHOBAHHOTO Ha
JManore KyJnbTyp, a TaKkKe
pazIuYHBIX (HOPM OOIIECTBEHHOTO
CO3HAaHUs, OCO3HAHUE CBOETO
MeCTa B MOJIMKYJIHTYPHOM MHUPE

MP 03. Bnanenue HaBbIKaMU
MO3HABATENbHOM, Y4eOHO-
HCCIIEN0BATEIBCKON U IIPOEKTHON
JIeITEIbHOCTH, HaBBIKAMU
pa3perieHus mpoodieM; CIOCOOHOCTh
Y TOTOBHOCTH K CAMOCTOSITETEHOMY
MMOUCKY METOJIOB PEIICHHS
MPaKTUYECKHX 3aJ1a4, MPUMECHEHHIO
Pa3IMYHBIX METO/IOB IMO3HAHUS

OK 09. Mcnonb3oBaTh
uH(pOpMaIMOHHBIE
TEXHOJIOTHH B
npodecCuOHATbHON
JESTeIbHOCTH.

JIP 14. ChopMupoBaHHOCTh
9KOJIOTUYECKOIO MBIIICHHUS],
ITOHVMAaHHUs BJIUSHUS COLIUAIBHO-
HYKOHOMMYECKHUX IPOLIECCOB HA
COCTOSIHUE IIPUPOJTHON U
COLIMAJIBHON CPEJIbL;
pUOOPETEHUE OIBITa SKOJIOTO-
HaIlpaBJICHHOM JESTEIIBHOCTH

MP 05. YMeHue ucrnoab30BaTh
cpenctBa HHGOPMAIIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA
(nanee - UKT) B pemenun
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U
OpTaHW3aAIMOHHBIX 33124 C
columoieHreM TpeboBaHui
SPrOHOMUKH, TEXHUKH
0€30IMaCHOCTH, THTHEHBI,
pecypcocOepeKeHusl, MPAaBOBBIX U
ATUYECKUX HOPM, HOPM
nH(OPMalMOHHON 6€30MMacHOCTH
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Ipunoxenue 3

IIpeemcTBeHHOCTH 00pa3oBaTeabHbIX pe3yJbTaToB PI'OC COO (mpeameTrHbIX) ¢
oOpaszoBareabHbiMH pe3yabTatamu PI'OC CIIO
(mpodeccroHanbHO-OpUEHTHPOBAHHAS B3aUMOCBSI3b 00111€00pa30BaTEILHOTO
MpEeAMETA CO CIENUATBHOCTBIO)

HaumenoBaHue HaumeHoBaHue HaumenoBanue HaumenoBaHue
o0menpogeccuoOHAIbHBIX npodeccuoHaIbLHbIX npeaMeTHbIX pa3aesioB/TeM H
AUCUMILIMH C monyJieit (MIK) ¢ pesyabtatoB ®I'OC pabGouei
oOpa3oBaTeJIbHbIMH o0pa3oBaTeJIbHbIMH COO, umeromux nporpamMmme 1o
pe3yJibTaTaMu, pe3yJbTaTamu, B3auMOCBs3b ¢ OP npeaMery
HMMEIOLIMMH B3aHMOCBSA3hb MMeEIOINMHU dIrocC C1io
¢ npeametrHsiMu OP B3aMMOCBS3b €
npeaMeTHbiMu OP
OI1.03. OcHOBBI IIPy 05. Bnanenue ArperaTHble
MUKPOOHOJIOTUU MpaBUJIAMU TEXHUKH COCTOSIHUS
Ymersb: 0€30MacCHOCTH NPU BEIIIECTBA.
- obecrieunBaTh WCIIO0JIb30BAHUU

ACCTITHYCCKUE YCIIOBUS
paboThI ¢ OMoMaTepuaTaMu

XUMHNYCCKUX BCIUICCTB

CMecH BEIECTB.

XUMHUS DJIEMEHTOB

OI1.04 Berepunapuas
dbapmaxosorus

YMmerh:

- TOTOBUTBH XKHJIKHEC U
MSITKHE JICKApCTBCHHBIC
(hopMmBI;

- pacCUMTHIBAThH

JO3UPOBKY IS
Pa3IMYHBIX KUBOTHBIX;

3HaTh:

3HaTh:

- SIJIOBUTHIC, TOKCUYHBIE U
BpEJIHbIC BEILIECTBA,
MOTEHINATBHYIO OMTACHOCTh
nX BO3JCUCTBHSA HA
OPraHu3Mbl U SKOCUCTEMBI;

IIPy 03. Bnanenue
OCHOBHBIMH METO/IaMH
HAYYHOTO TIO3HAHUS,
UCIOJIb3yEMBIMHU B
XUMHH: HAOJIOIEHUEM,
OIHCaHHEM,
HU3MEpEHHUEM,
HKCHEPUMEHTOM; YMEHUE
o0pabaThIBaTh,
OOBSICHATB PE3yJIbTAThI
MPOBEICHHBIX OMBITOB U
JieNaTh BBIBOJIBI;
TOTOBHOCTb U
CIOCOOHOCTh NMPUMEHSATh
METOBI TIO3HAHUS TIPH
pELIeHUH TPAKTUYECKUX
3a1a4

PacTtBopbI.
Knaccudukamms
pacTBOpPOB.

MaccoBast 10
PacTBOPEHHOTO

BCIICCTBA.

JlexapcTBa
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TIM.01 IIpoBenenue

BETEPUHAPHO-
CAHWTAPHBIX U
300TUTHEHUYECKHUX,
MEpONPUITUI

YMerTh:

TOTOBHUTH paboune
pacTBOPHI CPE/ICTB
MPOBEACHUS
BETEpUHAPHO-
CaHUTAPHBIX
MEpOIPHUITUI COITIACHO
WHCTPYKIUSAM H
HACTaBJICHUSM C
coOJTI0ICHUEM TTPABUIT
0e30IMacHOCTH

- MPOBOAMTH OLICHKY
MMUTATEIIBHOCTH KOPMOB
0 XUMUYECKOMY

IIPy 05. Bnanenue
IpaBHUJIaMH TCXHUKHU
0€30MacHOCTH MPHU
WCIOJIb30BaHUU
XUMHYECKHUX BEIIECTB

Crpoenune
BellleCTBa
CMecH BEIIECTB.

N3mepenne
BELIECTB.

Bbuonornueckn
AKTHUBHLIE
BEIIECTBA.
benkwn.

Kupsr.

VYrineBoanl.

Buramunsl

COCTaBYy U XuMus B )KU3HU
nepeBapuBaeMbIM o0miecTBa
MIUTATEJIbHBIM BELLIECTBAM

11M.02 [Iposenenue | IIPy 04. PactBOpBI.
IpoUIaKTUYECKUX, CdopmupoBaHHOCTH Knaccudukanus
JMAarHOCTUYECKUX U | yMEHUs /1aBaTh pacTBOPOB.
Je4eOHBIX MEPONPUATUN | KOJUYECTBEHHBIE XUMUS 3IEMEHTOB

YMmeTh:
- TOTOBUTH CPEICTBA JIJIS
NE3UH(PEKINH

OLIEHKH U MPOU3BOIUTH
pacueTsl 1o
XUMHYECKUM (hopmyrnam
Y YpaBHEHUSM
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