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1. MACIIOPT MIPOT'PAMMbBI YYEFHON JUCIHUILIUHBI

OVIL.07 XUMUA

1.1. ObsacTh npuMeHeHUs1 pado4eil MporpaMmsl.

PaGouas nporpaMmma yaeOHOU JUCHUTUTAHBI SABJISIETCS YacThIO
0011e00pa3oBaTeNbHOM MOJITOTOBKM HA OCHOBAHUU CJIEIYIOIIUX JOKYMEHTOB:

—  @enepanbHOTO  TOCYJApCTBEHHOTO  00pa3oBaTEIBHOTO  CTaHJIapTa IO
cnenranbHOCTH  15.02.09 «AnIWTUBHBIE TEXHOJIOTHM», YTBEPKICHHOTO IPUKA30M
Munuctepctsa npocsenienus Poccuiickoit @enepanun ot 08 HosiOpst 2023 1. Ne 835;

— IpOrpaMMbl TOATOTOBKHU CIIEIIMATUCTOB CPEAHET0 3B€HA MO CIEHHATIbHOCTH
CIIO 15.02.09 «AnauTUBHBIE TEXHOJIOTHMN.

1.2. MecTo IMCUMIUIMHBI B CTPYKTYpe OCHOBHOH mpodeccHOHAIbHOM
0o0pa3oBaTeJIbHON NMPOrpaMMbl: yueOHasi JUCHUIUIMHA « XUMUS» ABJISIETCA 00s3aTEIbHOM
4acThl0 00I11€00pa30BaTENIBHOIO IMKJIAa OCHOBHOM 00pa3oBaTeNbHON MPOrpamMmbl B
cootBeTcTBUM ¢ OI'OC CIIO no crennanbHocT 15.02.09 «AQAUTHBHBIE TEXHOJIOTUW.

1.3. Heaun u 3agaum JUCHMILUIMHBI — TPeOOBaHMUSI K Pe3yJIbTATAM OCBOEHHUSA
AUCUMILTHHBI.

Oco0oe 3HaueHHe AMCIMUILUIMHA UMEET NMpH (HOPMUPOBAHUM M PA3BUTHUH OOLIUX
KOMITIETEHIIUM:

OK 04. D¢ dhexTuBHO B3aUMOICHCTBOBATh K pab0OTaTh B KOJJICKTUBE U KOMaH/IE.

OK 07. ConeiicTBOBAaTh COXpPaHEHUIO OKPYKAOUIEH Cpe/ibl, PECYPCOCOEPEKEHUIO,
MPUMEHSATh 3HAaHUS 00 M3MEHEHMH KJMMaTa, NMPHUHIMIBI OEpeXIMBOrO MPOU3BOJICTBA,
3¢ PeKTUBHO AEHCTBOBATH B UPE3BbIUAWHBIX CUTYyAIUSX.

[InanupyemMbie pe3yiabTaThl OCBOCHUS Y4YEOHOW AMCIUIUIMHBL JIMYHOCTHBIC
pEe3yIbTaThI:

—~ TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIo,
Ha MPOTSHKEHUM BCEW JKU3HU; CO3HATEIHHOE OTHOIICHHWE K HEMPEPHIBHOMY OOpa30BaHUIO
KaK YCJIOBHIO YCTICIITHON MPO¢eCCHOHATBHON 1 OOIIECTBEHHOM AeSTENHHOCTH; (TOTOBHOCTH
U CIIOCOOHOCTh OOYYaromMXCsl K CAMOPA3BUTHUIO M CaMOBOCIIUTAHHUIO B COOTBETCTBUHU C

001IIeueI0BeYeCKUMHU IIEHHOCTSIMH M HJIeaJlaMH IPakJIaHCKOT0 OOIECTBa, CTOCOOHOCTh K



caMo00pa3oBaHUIO IS TIOHMMAHUS IIETOCTHOCTH (U3NYECKOW KapTHHBI MHUpa Kak
000011IeHHOTO 00pa3a eHCTBUTEIILHOCTH).

—~ OCO3HaHHBIM BBIOOp Oyaymiei mpodeccnu W BO3MOXKHOCTEH peau3aIiuu
COOCTBEHHBIX KM3HCHHBIX TUIAHOB; OTHOIICHHE K MPO(PECCHOHALHON ACATEIHPHOCTH KaK
BO3MOXKHOCTH Y4YacTHSl B pENICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCY/IapCTBEHHBIX,
oO1eHaIMoHANBHBIX TTpobJieM; (popMupoBanue 0a30BbIX 3HAHUH TTpeaAMETa HHHOPMATUKU
C TIeJTbI0 TTPO(PECCHOHATLHOTO OPUEHTUPOBAHUS B Oy IyIIel mpodeccun).

MeTanpeIMETHBIC Pe3yIbTaThI:

—  YMEHHE CaMOCTOSITEIIbHO ONpEACNATh LEIH JACIATeIbHOCTH W COCTABIATH
IUIaHBI  JIEATEIBHOCTH;  CaMOCTOSITEIBHO  OCYIIECTBIATH,  KOHTPOJHMPOBATH U
KOPPEKTUPOBATH JICSITEIIbHOCTD; UCIOJIb30BaTh BCE BOZMOXHBIE PECYPCHI JJIsl JOCTUKEHUS
MMOCTABJICHHBIX IIeJIeH W peaJn3alliy IUIAaHOB JIEATEIBHOCTH; BBIOMpATh YCIEITHBIC
CTpPAaTeTUH B PA3IMYHBIX CHUTYyalUAX (HAYYUTHCS CAMOCTOSTEIBHO OINPEACNSITh IIEINH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH, TTO KOTOPHIM MOKHO OTMPEJIETUTh, YTO 11€JIb JOCTUTHYTA,
COTIOCTABJIATH MOJYYCHHBIN PE3YNIbTaT ACATEILHOCTH C MIOCTABICHHOM 3apaHee IENbI0);

—  BIAJICHUE HaBbIKAMHU T[IO3HABATEIbHOW pedJeKCUM Kak  OCO3HAHUS
COBEpIIIAeMbIX JCHCTBUN M MBICIUTEIBHBIX TPOIECCOB, UX PE3YyIbTaTOB W OCHOBAaHWA,
TPAaHMI] CBOCTO 3HAHUS W HE3HAHWs, HOBBIX ITO3HABATENBHBIX 3a7ad W CPEICTB HX
JOCTIKEHUS (TJIAHUPOBATh COOCTBEHHYIO 00pa30BATENbHYIO IEATEIBHOCTh C YYETOM
TpeOOBaHWI JPYrUX YYaCTHUKOB W PECYPCHBIC OTPAaHWYCHHS; BBIXOAUTH 3a PaMKHU
y4eOHOTO TPEeIMETa U OCYIIECTBISATh HEOOXOIUMBIN MOUCK BO3MOXKHOCTEHW M CIOCOOOB
NEUCTBUS).

MIPEIMETHBIC PE3yJIbTATHI:

—  c(OpMHUPOBAHHOCTh YMEHHUW WCIOJIB30BATh HAWMEHOBAHUS XWMHYECKHX
COCIMHCHUA MEXIYHAPOJHOTO COI03a TEOPETHYECKOW W MPUKIATHON XUMHHU U
TPUBUATBHBIC Ha3BAHUS BEIIECTB, OTHOCSIINXCS K M3YYCHHBIM KJIaCCaM OPTaHUYECKHUX U
HEOPTaHWYECKUX COCIMHEHUI; UCTIOIh30BaTh XUMUYECKYIO CUMBOJIUKY JUISI COCTABIICHUS
(GbopMyaT HEOPraHWYECKHX BEIIECTB, MOJEKYISAPHBIX W CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIICHHBIX U CKEJIETHBIX) (POPMYNI OPraHMYECKUX BEIIECTB; COCTABJIATh YpaBHEHUS
XUMUYECKUX PEaKIIMi M PacKphIBaTh UX CYIIHOCTh: OKHCIHTEIbHO-BOCCTAHOBUTEIIHHBIX

peaklMii MOCPEICTBOM COCTABJICHUSI 3JIEKTPOHHOIO OalaHca ATUX peakluid; peakuuin
4



MOHHOTO OOMEHA MYTEM COCTaBJIEHUS MX MOJHBIX M COKPAIIEHHBIX MOHHBIX YpaBHEHUI;
peaKIuii THAPOIIN3a, PEaKIUii KOMITTIEKCO00pa3oBanus (Ha MpuMepe TUAPOKCOKOMILIEKCOB
[IMHKA W QJIIOMUHUSA); TOATBEPXkKIATh XapaKTepHbIE XUMHUYECKHE CBOMCTBAa BELIECTB
COOTBETCTBYIOIIMMU SKCIEPUMEHTAMHU U 3AMUCIMU YPABHEHUN XUMUYECKUX PEAKIIUIA;

—  c(OpMHUPOBAHHOCTh YMEHUW XapaKTEPH30BaTh JJICKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30Y’KJICHHOM COCTOSIHUM) U HOHOB XUMUYECKUX 3JIEMEHTOB 1 - 4
nepuonoB Ilepuognueckont cucremsl .M. MenaeneeBa u ux BaJCHTHBIE BO3MOKHOCTH,
ucronb3ys mnoHsatus "s", "p", "d-anexrponHbIe" OpOWTANM, SHEPreTUYECKUE YPOBHH;

OOBSICHATH 3aKOHOMCPHOCTHU NU3MCHCHUS CBOMCTB XMMHUUYECCKHUX DJIEMECHTOB M o6pa3yeMLIx

VMU COEMHEHUH T10 MEPUOIAM U TPYIIaAM.

Kon YmMmenusa 3Hanus

ITK,0OK

OK.04 | - IlIpumensarb xumuueckue MeTtonsl ans - DyHnaMeHTanbHbIE 3aKOHBI HPUPOJABI U

OK.07 | pemrenus  3amau  TEOPETUYECKOTO U [OCHOBHBIE XMMHUYECKHE 3aKOHBI
IIPUKJIAHOTO XapaKTepa - OcHoBHble TpHeMbl  3((HEKTUBHOTO
- D¢ eKTUBHO IIAHUPOBATH U yIpaBJIeHUs  COOCTBEHHBIM  BPEMEHEM;
KOHTPOJIMPOBaTb  COOCTBEHHOE  BPEMs; | OCHOBHbIE ~ METOJAMKHM  CaMOKOHTPOJIS,
HCIIO0JIb30BAaTh CaMOpa3BUTHUS M caMooOpa3oBaHUsA Ha
METO/BI CAMOPETYJISILIUYU, CAMOPA3BUTHUSA U IPOTSKEHUH BCEH JKU3HU
caMo00yUYeHHUSI - OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbBIX
- Hcnonp30BaTh MaTEMaTUYECKUE METOMBI | JUCLHUIIIINH, METOJIbI MATEMATUYECKOTO
B TEXHUYECKUX IIPWIOKEHUSX, | aHAJIM3a U MOJEIUPOBAHUSA, TEOPETUYECKOTO
pacCUMTHIBATH OCHOBHBIE YHUCIIOBBIE | M OKCIIEPUMEHTAIIBHOIO UCCIIEA0BAHMS.

XapaKTepUCTUKH  CIy4YaWHBIX  BEJIWYMH,
pemaTh OCHOBHBIE 33J]a4d MaTeMaTHYECKOU
CTaTUCTHMKH; pellaTb THUIIOBBIE pacueTHbIC
3aJauu

- HaBbikamu  HcHonb30BaHMS — 3HAHUH
€CTeCTBEHHBIX HayK, (PM3UKH ¥ XUMHUH TPH
peIIeHIH MPAKTUIECKHUX 32144

- Meronamu ympaBieHuss COOCTBEHHBIM
BpPEMEHEM; TEXHOJOTHSIMH TPHOOPETEHHUS.
UCIOJIb30BAHUS U OOHOBIIEHUS
COIMOKYJBTYPHBIX W TPO(eCcCHOHATBHBIX
3HaHUH, yMEHHH, 1 HaBBIKOB; METOJIMKAMHU
caMoOpa3BHTHUs ¥  camMooOpa3oBaHUS B
Te4YeHHUE BCE KU3HU

- Merogamu MaTeMaTH4YECKOrO aHaau3a U
MOJICJIMPOBAHMS; METOJJaMH PEIIeHUs 3aj1a4
aHamM3a ¥ pacueTa XUMHUYECKUX 3ajad,
OCHOBHBIMH nprueMaMu 00paboTKH
IKCIEPUMEHTAIBHBIX JAHHBIX, METOAAMHU
paboThl ¢ MNPHUKIATHBIMH IPOrPAMMHBIMH
MPOAYKTaMH




BocnurarenbHast padora

I'ymanuTapHbiii MOIYJIb

Hanpasnenune/
LeIH

Coznanue ycioBui,
00ecIeunBaroIINX

Hcnonp30BaHre BOCIUTATEIHHOTO TOTCHIIMATA
y4eOHOro nmpeaMeTa

JdyX0BHO-HPpaBCTBEHHOE
BOCIIMTAHHE

- TyXOBHO-HPAaBCTBEHHOE
pa3BUTHE HA OCHOBE
TPaJULIMOHHON
HaAIIMOHAILHOM CHCTEMEI
IIEHHOCTEH (JIyXOBHBIX,
STHYCCKUX, ICTCTUUCCKUX,
WHTEJUIEKTYyaJIbHbIX,
KyJlbTYpHbIX U 1p. (B1)

Hcnonp30BaHne BOCIMTATENBHOIO TOTEHLIMAIA
npeamera Jis:

- TyXOBHO-HPABCTBEHHOI'O Pa3BUTHUS
00111e4eI0OBEYECKUX JYXOBHBIX U
HPaBCTBEHHBIX LIEHHOCTEW, ()OPMHUPOBAHUS
KYJIBTYpbl STHYECKOT'O MBIIIJICHHUS,
CHOCOOHOCTH MOPAJIBHOTO CYKICHHS
IIOCPEJICTBOM MOJEITUPOBAHMSI CUTYaLHH
HPABCTBEHHOI'O BIOOPA U Jp. UHTEPAKTHBHBIX
METO0B 00y4YeHHUs (AUCKYCCUH, TUCITYTOB,
POJIEBBIX CUTYallMil) Ha yY€OHBIX 3aHATHUAX

- IPUOOIIEHUS K TPAJULIMOHHBIM POCCUICKUM
JTyXOBHO-HPABCTBEHHBIX LIEHHOCTSIM YEpe3
coJiepXKaHue MPeAMETOB.

- (hopmupoBanme
TUYECKOTO MBIIIJICHUS U
npodeccnoHaTBEHOM
OTBETCTBEHHOCTH
crieranucra (B2)

- ¢popMupoBaHue
JUYIHOCTHO-
HEHTPUPOBAHHOTO
Mo/IX0/1a B
npodeccnoHanbHOM
KOMMYHHUKAIHH,
KOTHUTHUBHO-
MOBEICHUYECKUX U
MPAKTHKO-
OPHEHTHPOBAHHBIX
HABBIKOB, OCHOBAaHHBIX Ha
001IepOCCUICKUX
TPaIUIIMOHHBIX IICHHOCTSX
(B3)

1. Mcnonp30BaHnEe BOCIIUTATEIBHOIO
MOTEHIIANA IIPEAMETA.

2. Pa3paboTka HOBBIX HHHOBAIIMOHHBIX KYPCOB
T'YMAHUTAPHON U MEXIPEIMETHON
HaIIpaBJIEHHOCTH.

I'paikpanckoe u
NaTPUHOTHYECKOe
BOCIIMTaAHHUE

- (hopmupoBaHue
MaTPUOTUIECKOTO
CaMOCO3HaHUS,
CTpEeMJICHHS K peain3aluu
unrepecoB Poaunsl (B4)

1. Mcionp30BaHUE BOCIIUTATENILHOTO
MOTEHIMAIA PEeMETA JIJIS:

- (hopmupoBaHUS COMTPUUACTHOCTH K CyIH0€
Ponunbl, vHIMBHTYaIBHO-TUYHOCTHOTO
OTHOILIEHUs K ucTopuu OTevecTBa
MOCPEICTBOM M3yUEHHUS UCTOPUH COOCTBEHHOU
CEMbHU, PETMOHA B KOHTEKCTE UcTopuu Poccuu;
- GopMHUPOBAHUS YYBCTBA TOPIOCTH
rePOMYECKUM TMPONLIBIM HapOJa, MOCPEIACTBOM
W3Yy4YEHUS TEPONUECKUX CTPAHUI] HICTOPUHU
OteuvecTBa, HAIOJHEHUS COACPKAHUS
MpeAMETa MaTPUOTHIECKUM COICPIKAHNEM;

- (hopmupoBaHNE HEIPUSTHUS UCKAKECHUS




HCTOPHUU MOCPEICTBOM BBIIIOJIHEHUS Y4eOHO-
HCCIIeIOBAaTEIbCKUX 3aaHU,
OPHUEHTHPOBAHHBIX HA U3yYEHUE U IPOBEPKY
UCTOPUYECKHX (DaKTOB, KpUTHUSCKUN aHAIIN3
nyonukaruii mo ucropuu Poccum.

- popmupoBanue
I'PAXKIaHCKOU
UJCHTUYHOCTH,

IPAKIaHCKOW U NTPAaBOBOM

KYJbTYpbl, aKTUBHOU
rpakIaHCKOW MO3ULINH,
HAaBBIKOB, HEOOXOUMBIX
JUISL YCIIELTHOM
caMmopeain3aluu B
obmiectse (B5)

Hcnonk30BaHre BOCIUTATEIHHOTO MTOTCHIIAATA
npeamera s popMHUPOBAHUS
HEPABHOYITHOTO OTHOIICHHS K BOIIPOCAM
Pa3BUTHSI TPAXKIAHCKOTO O0IIEeCTBA
MOCPEACTBOM BKITFOUEHUS B COLUATBHO-
3HAYMMYIO, B TOM YHCJI€ BOJIOHTEPCKYIO
(10OPOBOIBYECKYIO) NCSATEILHOCTD, & TAKKE
MIOCPEIICTBOM HCCIIEIOBATEIBCKUX U
TBOPUYECKUX 3aJaHUI COOTBETCTBYIOIIETO
npoduis (B paMKax y4eOHBIX 3aJaHUH,
CaMOCTOSITEJIbHOU pabOThI U JIp.).

- popMupoBanue
HETPUSTHS
JIECTPYKTUBHBIX
uneosnoruii (B6);

- PO UIAKTUKA
HKCTPEMU3MA U
JIEBUAHTHOT'O MIOBEJICHUS
(B7)

1. Mcnonp30BaHue BOCIUTATEILHOTO
MOTEHIIANA MpeaMeTa it GOPMUPOBAHHUS
MOHUMAaHUS MHOT000pa3usi KyJIbTyp U
UBHUIN3AIINAIN, X B3aNMOJICHCTBHS,
MHOT'OBapUAaHTHOCTH, (HOPMHUPOBAHHMS
YBaXXEHUS K YHUKAIBHOCTUA HAPOJIOB, KYJIBTYP,
JUYHOCTH ITOCPEJACTBOM TEMATHYECKOTO
aKIICHTUPOBAHUS B COJIECP’KAaHUM MPEIMETOB H
yueOHBIX 3aJ[aHHIA;

2. Mconp30BaHHE BOCIIUTATSILHOTO
MOTEHITMAA MpeaMeTa 1t popMUpoBaHUs
MMOHUMAHUS BIIUSIHUS PA3JIMYHBIX aCIIEKTOB
KYJIBTYpPBI U PEIUTUU Ha OOIIECTBEHHYIO KU3Hb
1 (GOpMHUPOBAHUE JTUYHOCTH; POJIU
HPaBCTBEHHOCTU, MOPAJIU, TOJIEPAHTHOCTH B
Pa3BUTHU OOIIECTBA TTOCPEICTBOM
TEMAaTUYECKOT0 aKIEHTUPOBAHUS B
COJIEpKAHUU TIPEIMETOB U y4EOHBIX 3a/IaHHI;
3. Ucnonp30BaHne BOCITUTATEILHOTO
MOTEHIMaNa peaMeTa it (popMupoBaHUs
HETPUATUSA SKCTPEMHU3MA U JIEBUAHTHOTO
MOBEJICHUSI TTOCPEJICTBOM TEMaTUUYECKOTO
aKIIEHTUPOBAaHUS B COAEP’KaHUU MPEIMETOB U
CIIeUATTU3UPOBAHHBIX YUCOHBIX 3aJaHUM.

duznyeckoe BOCIUTAHHE

- (hopmupoBanue
KYJBTYPBI 3J0POBOT'O
oOpa3a >KM3HH, pa3BUTHE
CIOCOOHOCTH K
COXpPaHEHHIO U
YKPETUICHUIO 30POBbSI
(B8)

Hcrnonbs3oBaHKMe BOCIIUTATEIBLHOIO ITOTEHIAIA
mpeaMera JUis:

- (hopMupoBaHMs y 00yUaIOIIMXCS LIEHHOCTEH
3JI0pOBOT0 00pa3a KU3HU, IOCPEICTBOM
nonynasipuzanus GU3NIecKoil KyIbTypsl U
MTO3UTHUBHBIX KU3HEHHBIX YCTAaHOBOK,

OOy /IEHUS CTYJIEHTOB K aKTUBHOMY 00pa3y
KU3HH U 3aHATHUIO CIIOPTOM;

- (hopMupOBaHMsI HABBIKOB 3/TOPOBOT0 0Opasza
KHU3HU, TOTPEOHOCTU B PETYJISPHBIX 3aHATHUIX
(bu3nUecKoil KyIbTypoil U CIIOPTOM
IIOCPEJICTBOM ITPOBEACHUS €KETHEBHBIX
($U3NYECKUX TPEHUPOBOK, OPraHU3aLUU




CHUCTEMaTHUYECKUX 3aHATHH 00y4aromuxcs
(bu3NUeCKOil KyIbTypOid, CIIOPTOM U TYPU3MOM,
B TOM YHCJIE B PAMKaX CIHOPTHUBHO-
OPUEHTHUPOBAHHBIX CEKLIUM.

IK0JIOrHIecKoe
BOCIIUTAHUE

— (popmupoBanue

OepeKHOTO OTHOIICHHSI K
MPUPOJIE U OKPYKAIOIIEH

cpene (B9)

Hcnonb30BaHne BOCIUTATEIBLHOTO
MOTEHIIMaa MpeaMeTa JJIs:

- pa3BUTHE IKOJIOTUUECKON KYJIbTYpPBI UepE3
yueOHbIe 3aJJaHUs UCCIIEA0BATEIbCKOTO
XapakTepa, MOAr0TOBKY pedeparoB, JOKIAIO0B,
Mpe3eHTAalM, Icce, HayYHO-00pa30BaTEIbHbBIX
IIPOEKTOB IKOJIOTUYECKON HAIIPaBJIEHHOCTH;

- CO/ICHCTBUE PA3BUTHUIO HKOJIOTMUYECKOTO
MBILUIEHHS] YEPE3 U3yUEHUE MOCIEACTBUN
BIIMSTHUS YEJIOBEKA Ha OKPYXKAIOIIYIO Cpeay.

KyabstypHoe u
3CTETHYECKOE BOCIINTAHHE

- BOCIIUTAaHUC

OCTCTUUYCCKUX NHTCPCCOB

u notpednocreit (B10)

Hcnonp30BaHre BOCIUTATEIBHOIO MTOTEHIIMAA
npeaMeTa JIs MOBBILIEHUs HHTepeca
00y4aroIUXCs K U3YUYEHUIO KYJIbTYPHOI'O
HacJie/1us 4eJI0BevYecTBa, 00orameHus oouen u
peUYEBOM KYJIBTYPBI YEPE3 COAEPKAHUE
IIPEMETOB, BBINOJIHEHUE YUEOHBIX 3aJaHUM, B
TOM YHCJIE U3yYEHHUE KIIACCUYECKON
JUTEPATyphl, HOATOTOBKY TBOPYECKHUX U
HCCIIEI0BATENIbCKUX IPOEKTOB, 3CCE,
pedepatoB, TUCKycCUil 110 BOIIPOCaM KyJbTYphbI

u Jp.

HNHTeuIekTyabHOE
BOCIIUTAHHE

- (hopmupoBaHue

KYJbTYpPbl YMCTBEHHOT O

Hcnonp30BaHre BOCIUTATEIBHOIO MTOTEHIIMAA
npeamera s GOpMUPOBAHUS KYIbTYPHI
YMCTBEHHOI'O TpyZa OCPEICTBOM BOBJICUEHHUS

Tpyna (B11) CTY/ZICHTOB B yu€OHbIE UCCIIEIOBATENILCKUE
3aJ1aHusl, KypCOBBIE paOOTHI.
- IOHUMaHHe
1. Mcnionp30BaHKe BOCIIUTATEIBHOTO
COLIMOKYJIBTYPHOTO U
NOTEHILIMaja NPEeAMETa.
MEXIPEIMETHOTO

KOHTCKCTA pa3BUTUSA
PA3JIMYHBIX HAYYHBIX

2. Pa3paboTka HOBBIX UHHOBALIMOHHBIX KYPCOB
T'YMAaHUTAPHOU U MEXIIPEIMETHOU

o HaIIPaBJIECHHOCTH.
obnacreii (B12) p
- CIIOCOOHOCTD
aHAIM3UPOBATH

P 1. Ucrtonp30BaHue BOCIIUTATEILHOTO
HOTEHLMAIbHEBIE

ITUBUIN3allMOHHBIC U
KyJbTYPHBIC PUCKH U
yrpo3bl B pa3BUTUH
Pa3IUYHBIX HAYYIHBIX
obnacreii (B13)

MOTEHILIaja NPEeAMETa.
2. Pa3paboTka HOBbIX HHHOBALIMOHHBIX KYPCOB
T'YMAaHUTAPHOU U MEXIIPEIMETHOU
HaITpaBJIEHHOCTH.




2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bem y4eOHOM TUCIUIUIMHBI U BUJIBI Y4eOHOM paboThI

Bun yueOHoii padoThI

Oo0BeM yacoB

MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 72
O0s3aTesIbHASI Ay AUTOPHAsI YueOHasi Harpy3Ka (Bcero) 72
B TOM YHUCIJIE:
TEOpHs 52
IIPAKTUYECKHE 3aHITHS 20

na60paT0pHLIe 3aHATHA

KOHTPOJIbHBIE pabOTHI

CamocrosiTesibHasi padoTa o0yuyarmerocs (Bcero)

Hrorosas arrectanys N0 AUCIHHUIUIAHE
¢ depeHITMPOBAHHBINA 3a4ET




2.2. TemaTuyeckuii NJIAH U coJep:KaHue YUeOHOM TMCIMTILTHHBI

Xumusa

HauMenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro MaTepuasa, JJadopaTopHbie U NPaAaKTHYECKHe
3aHSATHSA,
CaMOCTOSITe/IbHAsI padoTa CTY/IeHTOB

O0beM
yacoB

OcBauBaeMble
3JIeMEHThI
KOMIIeTeHIU i

1

2

4

Paznea 1.
OcHoBBI cTpOCHHS
BellecTBa.

Copep:kanue y4eOHOIro MaTepuaJa

[Ipenmer Heopranmueckoir xumuu. Knaccuukaus HeOpraHn4eCKUx BELIECTB.
IIpoctble u cinoxHbIe BenecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHIBL,
TUIPOKCHUBI, KHUCIOTHI, COJHM). B3auMOCBsA3b HEOPraHMYECKHUX BELIECTB.
ArperaTHble cocTosiHUA BelecTBa. Kpucramimyeckue U amop(dHble BeleCTBa.
Tunsl KpHUCTAUIMYECKUX PELIETOK (aTOMHas, MOJEKYJspHas, HWOHHas,
MeTajuln4yeckas). 3aBUCUMOCTh (U3NYECKUX CBOMCTB BeEIleCTBAa OT THIIA
KPUCTAIJINYECKON PEIIETKU. 3aBUCUMOCTh XUMUUECKON aKTUBHOCTH BELIECTB OT
BHJAa XUMHUYECKOW CBSI3M M TUIA KPUCTAJUIMYECKOW pemieTkd. [IpuunHb
MHOT000PAa3usl BEIIECTB.

Homenknarypa HEOpraHMYeCKHUX BEILECTB: HAa3BAHME BELIECTBA MCXOIA U3 HX
XUMHUYECKON (OpMYJIbl WM COCTABJIEHUE XUMHUYECKOW (DOPMYNbl HCXOAS W3
Ha3BaHus BemecTBa 1o MexayHapogHoi (MIOITAK) wmm  TpuBuanbHOM
HOMEHKJIAType.

Pemenne mnpakTuyeckux 3aJaHUi 1O KiIacCU(UKAIMM, HOMEHKIAType H
XUMHUYECKUM (QopMyJiaM HEOPraHMYECKHUX BELIECTB PA3JIMYHBIX KJIACCOB
(yrapsblii ra3, yriiekuciblii ra3, aMMHak, raieHas u3BecThb, HeraleHas U3BecTb,
MUThEBAsl COAA M JAPYTUX): HA3bIBaTh U COCTABIATH (OPMYJbl XUMHUYECKUX
BELIECTB, ONPEIEIISTh IPUHAIEKHOCTD K KJIaccy.

Nctounuku xumudeckoi nHpopmanuu (CpeacTB MaccoBOM MH(pOpMalUH, CETh
Wntepner u apyrue). [lonck nHdopmanuy no Ha3BaHUIM, WACHTU(DUKATOPAM,
CTPYKTYpPHBIM (hopMyiam.

Mertamnel. OOmme ¢u3znveckue U XMMUYECKHe CBOWMCTBa MeTayuioB. CriocoObl
MOJIy4eHUs.  3HA4eHHe METaJUIOB W  HEMEeTalIoB B  MpUPoAEe U
KU3HEICATEIIBHOCTH 4YeNIOBEKa M OpraHu3MoB. Kopposus MeTannoB: BHbI
KOppO31H, CIOCOOBbI 3alllUThl METAIIOB OT Kopposuu. Hemeramnasl. OOmue
¢usnyeckue M XUMHYECKHE CBOWMCTBAa HeMeTauloB. THMUYHBIE CBOWCTBA
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HemetauioB [V— VII rpynn. Knaccudukanuss u HOMEHKIATypa COCIUHECHHMA
HeMeTalioB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B MPUPOJEC. XUMUYCCKUE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB (OKCUOB, THIPOKCUIOB,
KHCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB MPOCTHIX BEIIECTB,
BOJOPOJHBIX COEJAMHEHUH, BBICHIUX OKCHUIOB M TUApokcuaoB. CocraBieHHe
YPaBHEHUN XUMHUYECKHX pEaKkIMil C y4acTHEM IPOCTBIX M  CIOXKHBIX
HEOPraHMYECKUX BEIIECTB: META/NIOB W HEMETaJIOB; OKCHUJOB METAJJIOB,
HEMETAIIJIOB ¥ aM(POTEPHBIX AJIEMEHTOB; HEOPTAHUICCKUX KUCIIOT, OCHOBAaHUU U
aM(pOTEepHBIX TUJIPOKCHIOB; HEOPraHUYECKUX COJIEH, XapaKTepU3YIOIIHMX HUX
CBONCTBA.

Pemennie nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKHUX 3aJaHUIl HAa CBOMCTBA,
COCTaB, MOJYYCHHUE U 0€30MaCHOE UCIIOIH30BAHNE BAXKHEUIIINX HEOPTaHUYECKUX
BEUIECTB B OBITY M MPAKTUYECKOM NIEATEIHHOCTH YEIOBEKa.

Paznean 2.
XuMn4ecKue peakiuu

Coaep:xaHue yueOHOro MaTepuaJia

Knaccudukanus u TUMBI XUMUYECKUX PEAKIUN C ydacTUEM HEOPraHMYECKUX
BeuiectB. CocTaBi€HME YypaBHEHUM peakUUid COEIUHEHMS, pa3JIokKEeHMUs,
3aMeIIeHHs, OOMEHa, B T.4. PEaKIMi TOPEHHS, OKHCIICHUSI-BOCCTAHOBIICHHUS.
VYpaBHeHUsI OKUCIIEHHsI-BOCCTaHOBIIeHUs. CTeneHnb okucieHus. OKUCIUTENb U
BOCCTaHOBUTEb. CocrapieHue u YpaBHUBaHHE OKHUCJIUTEIIbHO-
BOCCTAHOBUTEBHBIX PEAKIIUNA METOI0OM JIEKTPOHHOTO Oastanca. OKUCIUTETHHO-
BOCCTAHOBUTEJBHBIE PEAKIIMU B IPUPOJE, MPOU3BOACTBEHHBIX MpoOLEccax U
KU3HEICSTEIIbBHOCTH OPTaHU3MOB.

KonnuecrBennbie oTHOIICHUS B XUMUHM. OCHOBHBIC KOJTHYECTBEHHBIC 3aKOHBI B
XUMHUU U PACUEThl TI0 YPaBHEHUSIM XMMHMUYECKHX peakiuii. Moyb KaK eIuHuIa
KOJIMYECTBA BellecTBa. MoisipHas Macca. 3aKOHbI COXPaHEHUsI MAacChl U SHEPTUH.
3akoH ABoraapo. MomsipHbiii 00beM ra3oB. OTHOCUTENbHAS MJIOTHOCTH Ta30B.
PacueTsl 1o ypaBHEHUSIM XMMHYECKUX PEAKUUWA C HCIOJIb30BAHUEM MAacCCHl,
o0beMa (HOpMaJibHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA.

Teopus  2NEKTPONIUTHUYECKOW  JIUCCOLUALIUU. Honsl. DNEKTPOJIUTHI,
HEdJIeKTpouThl. Peakimn monHoro obmena. CocTaBiieHHWE PEaKIUii MOHHOTO
oOMeHa TyTeM COCTaBIIEHUS WX TOJHBIX M COKPAIICHHBIX MOHHBIX ypaBHEHUH.
KucnoTHO-OCHOBHBIE peaklu. 3aIaHUsI HA COCTABJICHUE MOHHBIX PEaKIIHil.

12
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Paznean 3.
CTtpoeHue u cBoiicTBa
HEOPraHU4eCKUX

Coaep:xaHue yueOHOro MaTepuaJia

[Ipenmer Heoprannyeckoil xumun. Kinaccudukanus HEOPraHUYECKUX BEIIECTB.
IIpocTeie u cnoxkHbIe BeniecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEHIECTB (OKCUBI,
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BeIIECTB

TMJIPOKCUABI, KHUCIIOTBI, COJM). B3anMoCBS3b HEOPraHMYECKUX BEILECTB.
ArperatHble COCTOSIHMS BemlecTBa. Kpucrammmyeckue U amopQHble BEIIECTBa.
Tunbl KpUCTAIIMYECKUX PpEHIeTOK (aTOMHas, MOJIEKYJIsIpHAs, WOHHasd,
METaJJTNYecKas). 3aBUCUMOCTh (U3NYECKUX CBOWCTB BEIIECTBA OT THIA
KPUCTAJININYECKON PEIIETKU. 3aBUCUMOCTh XMMUYECKON AKTUBHOCTHU BELIECTB OT
BHJIa XMMHUYECKOM CBSI3M M TUINA KPUCTAUIMYECKOM pemeTku. IIpudunbl
MHOTr000pa3usi BEeLECTB.

HomMmeHKkilaTypa HEOPraHMYECKUX BEIIECTB: HAa3BaHUE BELIECTBA UCXOIA U3 HUX
XUMHAYECKON (POPMYJIBI MIIM COCTAaBJIEHHME XMMHUYECKOH (POpPMYJIbI UCXOAS U3
HazBaHMs BewecTBa 1o MexayHapogHo (MIOITAK) wnu  TpuBuanbHOR
HOMEHKJIAType.

Pemenne mnpakTHYecKWx 3aJaHUi MO KJIACCH(HKAIMK, HOMEHKJIAType |
XUMUYECKMM (opMysnaM HEOpPraHMYECKMX BELIECTB pPA3JIMYHBIX KJIACCOB
(yrapHslii ra3, yriekucibli a3, aMMHaK, raiieHas Uu3BeCTb, HETalleHas U3BECTb,
NUTbEBAs COJA U JPYTUX): Ha3bIBaThb M COCTABIATH (HOPMYJbl XMMHYECKHX
BEILIECTB, ONPEAEIATh IPUHAUICKHOCTD K KJIaccy.

HcTouHnku xumMuyeckoi MHGopMaLuu (CpecTB MaccoBOi MH(POPMALIUH, CETh
Wntepuer u apyrue). [lonck mapopManymu mo Ha3BaHUAM, UACHTU(PHUKATOPAM,
CTPYKTYPHBIM (hopMyJIaMm.

Mertannbl. O0mue gunyeckue U XMMHUECKHe CBoMcTBa MeTaoB. CriocoObl
MIOJIy4€HUsl.  3HAYEHHE METAJUIOB W HEMETAUIOB B IPUPOAE U
KU3ZHENEATEIIbBHOCTH 4YeJIOBeKa M OpraHu3smMoB. Kopposus MeTaioB: BHIBI
KOPpO3MH, CIIOCOOBI 3allUThl METAIIOB OT Kopposzuu. Hemeramibl. OOuue
¢u3nueckue W XHMMHUYECKHME CBOMCTBA HEMETalioB. THIHYHBIE CBOMCTBa
HemeraioB [V— VII rpynn. Knaccupukanus 1 HOMEHKIaTypa COeIUHEHHMH
HeMeTalIoB. KpyroBopoTbl OMOTE€HHBIX 3JIEMEHTOB B MpUpOJE. XUMUYECKUE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEUIECTB (OKCHIOB, THIPOKCHIOB,
KHCJIOT, cosiel U Ap.). 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB MTPOCTHIX BELIECTB,
BOJOPOAHBIX COEIWHEHWH, BBICIIMX OKCHAOB M THIpPOKCUAOB. CocraBieHue
YPAaBHEHUH XUMHMUYECKHX PEAKIUM C Y4acTHUEM MPOCTBIX U  CIOXKHBIX
HEOPraHWYECKNX BEUIECTB: METAUNIOB M HEMETAJIOB; OKCHAOB METaJUIOB,
HEMETaJJIOB U aM()OTEPHBIX 3JIEMEHTOB; HEOPIraHUYECKUX KUCIIOT, OCHOBAaHUN U
aM(pOTEepHBIX THUJIPOKCHIOB; HEOPraHUYECKUX COJIEH, XapaKTepU3YIOIIMX HX
CBONCTBA.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3a/laHMM HAa CBOMWCTBA,
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COCTaB, MOJIy4eHHE U OE€30I1aCHOE UCIIOJIb30BaHUE BAXKHEHIIINX HEOPIraHUYECKUX
BEUIECTB B ObITY M IPAKTUYECKOM NEATEIBHOCTH YEJIOBEKA.

Paznen 4.
CTtpoeHue u cBoiicTBa
OpraHn4yecKux BellecTB

Conep:kanue y4eOHOIro MaTepuaa

[losiBieHHe U pa3BUTHE OpPraHUYECKOM XHMMHMM Kak Hayku. IIpeamer
OpraHMYecKOM XMMHH. MecTO M 3HAa4eHUE OPraHMYEeCKOW XUMHUU B CUCTEME
€CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOEHUE KAK MOPSAOK COCITMHEHHS] aTOMOB B MOJIEKYJIE COTVIACHO
X BaJeHTHOCTH. OCHOBHBIE IIOJIO)KEHHUS TEOPUM XHMHUYECKOTO CTPOECHUS
opranndeckux coeauHeHut A.M. byrinepoBa.  YriepoaHbelii  cKener
OpPraHMYECKON MOJIEKYNbl. 3aBUCUMOCTh CBOWCTB BEILECTB OT XUMHYECKOIO
CTpOeHHUs MoJieKyn. M3omepust 1 u30MepBbl.

[lonatne o ¢yHkumonanpHOW rpymme. Pagukan. [TpuHnunsl knaccuduranun
OpraHWYEeCKUX COEIMHEHHN. MeXayHapoaHas HOMEHKJIATypa W IPUHLUIIBI
HOMCHKJIATYPHl OpraHUYecKHX coeAuHeHuid. [loHsTHE 00 a3oTcopepkammx
COEMHEHUX, OMOJOTUYECKH aKTUBHBIX BellecTBax (YriieBoAax, )KUpax, Oenkax
U JIp.), BBICOKOMOJIEKYJISIPHBIX COEIUHEHUSIX (MOHOMED, MOIUMEDP, CTPYKTYPHOE
3BEHO).

Homenknarypa opraHndeckux COeUHEHUM OTIENIbHBIX KJIacCOB (HACHIIICHHbIE,
HEHACBIICHHBIE U  apOMaTHYeCKHe YIIEBOAOPOIbI, CHUPTHI, (EHOIHI,
aJbJIerU/Ibl, KETOHbI, KapOOHOBbIE KUCIOTHI U Jp.) CocTaBi€HHE IOJHBIX U
COKpAILlEHHBIX CTPYKTYPHBIX (OpPMYJT OpraHMYECKUX BEIECTB OTIEJIbHBIX
KJIACCOB, MCHOJIb3ysl HMX Ha3BaHUs IO CHCTEMAaTHYECKOW W TPHUBHAIBHOU
HOMEHKJIaType (3THJIEH, alleTHIIeH, INIMIEepuH, GeHo, popMaibaeru, yKkcycHas
KHMCIIOTa, INIMLKH). PacueTsl npocreiineil ¢opMyIibl OpraHuYecKON MOJIEKYJIbI,
UCXO0/1 U3 DJIEMEHTHOT0 cocTana (B %).

PU3NKO-XMMHUYECKHE CBOMCTBA OPraHUYECKUX COCTMHEHUM OTIEIBHBIX KJIACCOB
(ocobenHocTH  KiIaccu(UKaMM M HOMEHKJIATyphl  BHYTPM  KJlacca,
rOMOJIOTMYECKUN pax u oOmast (opmyna; mzomepus; pusMueckue CBOMCTBA;
XHUMHUYECKHE CBOWCTBA; CIIOCOOBI MOTY4EHUS):

— TpeleNbHbIE YIIEBOAOPOAbl (aJKaHbl M IUKIOANKaHbl). ['opeHue
MeTaHa KakK OJIMH U3 OCHOBHBIX HCTOYHHUKOB TeIlJIa B TPOMBILIUIEHHOCTH U OBITY.
CBolicTBa NPUPOIHBIX YIIIEBOJOPOAOB, HAXOXKIECHNUE B IPUPOJE U IPUMEHEHNE
AJIKaHOB;
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— HemnpenenbHble (AJIKEHbl, QJIKUHbI M aJKaJueHbl) U apoMaTU4ecKHe
yriaeBojopoabl. ['opeHue aneTwieHa Kak HUCTOYHUK BBICOKOTEMIIEPATYPHOI'O
IUTAMEHH JUIsl CBapKH U PE3KH METAJIJIOB;

— KHCJTIOPOJICOICPIKAINEe COSAMHECHHS (CTUPTHI M PEHOIBI, KapOOHOBBIS
KHUCJIOTHl U 3(UPHI, alnbIeruibl U KETOHBI, XHUpHhl, yrieBoabl). [IpakTuueckoe
IIPUMEHEHNE ATUJICHTJIMKOJIS, [JIMLEPUHA, ¢benomna. [Ipumenenue
(dbopmanpaeruia, aneTaabAeruia, yKCyCHOM KMCIO0Thl. Mblla Kak COJIM BBICHIMX
KapOOHOBBIX KUCJIOT. MoroLI1e CBONCTBA MbLIa;

— a3oTcoJepXkallie COeIUHEHHs (AaMUHBlI U AMUHOKMCIIOTBI, OEJKH).

BbicokoMONeKyIsipHbIE  COSAMHEHUS] (CHHTETHYECKME H  OHOJIOTUYECKH-
aKkTHBHbBIE). MOHOMEp, OIUMeEp, CTPYKTYpHOE 3BeHO. [lonnmepuzanus sTuaeHa
KaK OCHOBHOE€ HAalpaBJICHUE €ro MCIOJb30BaHUA. | eHeTHueckas CBS3b MEXIY
KJIaCCaMU OPraHHYECKUX COEIUHEHUH.
Pounb oprannyeckoii XuMuu B pellIeHNH TPO0JIEM dHEpreTuueckoi 0€301acHOCTH,
B Pa3BUTUM MEIULMHBI, CO3/JaHMM HOBBIX MaTEpUAIOB, HOBBIX HCTOYHHKOB
SHEpPruM (aJbTEepHATUBHBIE MCTOYHUKU 3HEpruu). OnacHOCTh BO3JEHCTBUS Ha
’KMBBIC OPTaHU3Mbl OPraHUYECKUX BELIECTB OT/IEIbHBIX KJIACCOB (YIJI€BOJIOPOIBI,
CIUPTHI, (PEHOIIBI, XJTOPOPTaHUYECKHE TIPOU3BOTHBIC, ANBJIETUIB H JP.), CMBICI
1O0Ka3aTessl pesieIbHO JIOMYCTUMONM KOHIIEHTPALIUU.

Pazpgen 5.
Kunernueckue n
TEePMOJUHAMHYECKHUE
3aKOHOMEPHOCTH
NpoTeKaAHUS
XUMHYECKHX PeaKIui

Conep:xaHue y4eOHOro MaTepuaJjia

CKOpOCTh peaklMu, €€ 3aBUCHUMOCTb OT pa3JIM4HbIX (aKTOPOB: HPUPOABI
pearupyronux BEeUeCTB, KOHIEHTPALUU pearupyomnx BelecTB, TEMIEpaTypbl
U IUIOIIAJAM PEAKIMOHHOM MOBEpXHOCTH. TemsoBble 3((eKThl XUMHUYECKHX
peakuii. K30- U SHIOTEPMUYECKHE, PEAKLIUH.

OOpatuMocTh peakiuif. XHUMHYECKOE PpaBHOBECHE U €ro CMEIIEeHUe o[
NeHCTBUEM pPA3JIMYHBIX (DAKTOPOB (KOHILIEHTpALMsl PEareHTOB WJIM IMPOJYKTOB
peakinuu, AaBlICHHE, TeMIleparypa) Uil CO3/1aHUS ONTHUMAJbHBIX YCIOBHM
IIpOTEeKaHUs XUuMu4yeckux npoueccos. [Tpunnun Jle [latense.

Pemienne mnpakTHKO-OPHEHTHUPOBAHHBIX 33JaHUl Ha aHanmu3  (aKTOPOB,
BIIUSIONIMX HAa MU3MEHEHHE CKOPOCTH XMMHUYECKOW PEaKIH, B T.4. C MO3ULUI
HKOJIOTHYECKH 11€7I€CO00Pa3HOro MOBECHHS B OBITY M TPYIOBOM IESATEILHOCTH B
LEJIAX COXPAHEHUS CBOETO 3/10POBbS M OKPYKAIOLIEH IPUPOJHOM CPEIbI.
Pemenne npakTHKO-OpMEHTUPOBAHHBIX 3aJaHUM HAa IPUMEHEHNE pUHIMNA Jle-
HlaTenbe A HaAXOXKJEHUS] HANPABJICHUs CMEIIEHHS PaBHOBECUS XMMHYECKOU
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peakuuu ¥ aHanu3 (AKTOpPOB, BIMSAIONIMX HAa CMEIIEHHE XHMHYECKOTo
paBHOBECHS.

Pa3znea 6.
PacrBopsI

Conep:kanue y4eOHOIro MaTepuaa

PactBopenne kak QusuKo-xuMmuyeckuii mpomecc. PactBopsl.  CrocoOsbl
IIPUTOTOBJIEHUST pacTBOPOB. PactBopumocTh. MaccoBas 10 pacTBOPEHHOTO
BeniecTBa. CMbICT IOKa3aTensl MPEAEbHO JONYCTUMOM KOHLIEHTpALUU U €ro
HCIOJIb30BAHUE B OLIEHKE HKOJIOTUYECKOM O€3011aCHOCTH.

[TpaBuia 5KOJOTMYECKH IIEIECOOOPA3HOTO0 MOBEAEHUs B OBITY U TPYAOBOM
JEATEIIBHOCTH B LIEJIAX COXPAHEHUS CBOETO 3710POBbsI M OKPY’KAOILEH TPUPOIHON
Cpe/ibl; OIIaCHOCTh BO3ACHCTBUSI HA KUBbIE OPIraHU3MBbl OIPE/ICIICHHBIX BEIIECTB.
Pemenne npakTHKO-OPUEHTUPOBAHHBIX pPACUETHBIX 3aJaHUl Ha pPacTBOPBI,
UCTIOJIb3yeMbIe B OBITOBO M TIPOU3BOJCTBEHHOMN JEATEIBHOCTH YEJI0BEKA.
Pemenue 3a1a4 Ha IPUTrOTOBIEHUE PACTBOPOB.

OK.04
OK.07

Pasznen 7.
Xumus B ObITY H
MPOU3BOACTBEHHOMI
AeATEJIbHOCTH YeI0BeKa

Coaep:xanue yueOHOro MaTepuaJia

Hogeitmme 10CTHXKEHUST XUMAYECKOM HAayKH M XMMHUYECKON TexHosoruu. Poiib
XUMHH B OOECHEYEeHHUU DKOJOTUYECKOM, DHEPreTUYecKO U  MUIIEBOM
0€30MMacHOCTH, Pa3BUTUU MEIUIMHBL. [IpaBuiia moncka U aHaIHM3a XUMUYIECKOU
uHOpMallUM U3 PA3NUYHBIX HCTOYHUKOB (HAy4YHas H y4eOHO-Hay4yHas
nuTeparypa, CpelcTBa MaccoBor nHpopmaruu, cetb UHTEepHET).

[Touck n aHanu3 KeWCOB O MPUMEHEHUH XMMUYECKUX BEIIECTB M TEXHOJOTUH C
ydeToM Oyaymieil mpodeccuoHaIbHOM AESITENIbHOCTH O TeMaM: Ba)KHEHIITNe
CTPOUTENBHBIE MAaTepUajbl, KOHCTPYKIIMOHHBIE MaTEpHallbl, KPACKH, CTEKJIO,
KepaMHKa, MaTepuaabl JUIsl JJIEKTPOHHKH, HAHOMAaTepUalbl, TEKCTUJIbHBIE
BOJIOKHA, WUCTOYHUKU SHEPTUU, OPTaHUYECKHE U MHUHepalbHBIE YHAOOpeHus,
JIEKAPCTBEHHBIE BEIIIECTBA, OBITOBASI XUMHSI.
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3. YCJIOBUSA PEAJIU3AIIUU YYEBHOM JUCLUILIUHBI

3.1. TpeboBanusi K MHHUMAJBHOMY  MATEPHAJLHO-TEXHHYECKOMY

o0ecnmeYeHNIo

Jl5g peanuzaiuy nporpaMmbl yY4eOHOM TUCITUIUTMHBI JOJKHBI OBITh TPEyCMOTPEHbI
CJIENYIOIUE CIIELUATIbHBIE IIOMEICHUS:

KaOuHer ecTeCBeHHOHAYYHbIX [UCHMIUVIMH Uil MPOBEACHUSA JIEKIMH
U NMPAKTHYECKUX 3aHATHHI

C

Hocrtyn k cetu HTepHer;

KommiektT MyapTUMEINITHOTO 000pYA0BaHUS:

IIpoextop BENQ;

OKpaH HACTECHHBIN;

Hoytoyk SONY VAIO

BO3MO’KHOCTBIO MOJIKIIIOUEHHSI K ceT «HTepHeT» (00ecneyeH TUIEH3UOHHBIM U
CBOOOZIHO PpacHpOCTPaHAEMbIM IPOTrPaMMHBIM OOECIeUYeHUEM, B TOM YHUCIIE
OTEYECTBEHHOI'0 MPOU3BOJICTBA);

HudpoBoit u3MepuTENHh KUCIOTHOCTU CPEIBI;

Huctmmsrop nadopatopusiit J[3-4 MO;

JIabopatopnas uentpudyra OITH-3M;

MuKpocKon TpPUHOKYJISIPHBIN;

pH-meTppH-150 MU;

Cnexrpodoromerp I13-5300BU;

[Tpubop A U3yyeHus: 3aBUCUMOCTH CKOPOCTH XUMHUECKUX PEAKIIMIA;

[TpubGop AJis OMBITOB MO XUMHUHU C NEKTPUUECKUM TokoM [1X3I;

[Mxad BeITsHKHON (965%x800x2400MM, pabouass moBepxHOCTh Labgrade, 6e3
IMOJABOJa BOJIBI -2 IIT.;

[Ixad nabopaTopHbIii - 4 mIT.;

Tunoas MukposabopaTopus Il XMMUYECKUX MPaKTUKyMOB -10 mT.;

HaGopbl xuMUYEeCKUX BEIIECTB IO HEOPTaHUYECKOM M OPraHMYECKOM XUMUU U UX
COC/IMHCHMUM;

XuMHUYecKas IoCcya;
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— Cron npenogasBarels;
— Cryn npenoaaBaterns;
— Cronbl yueHndeckue — 15 mr.;
— Crynbsa yuennueckue — 30 mir.

[Momerenue st camocrogrenbHoi paborel. budimoreka TTU HUAY MUOU, unransHeIN

3aJ1 C BBIXOJOM B ceTb HMHTepHET U 00ecIeYeHUEM JIOCTyHa K DJICKTPOHHOM

MHGOPMAIIMOHHO-00pa30BaTEILHON CpEIE
— Kommerorep Jla6u FO Office Intel Pentium G3220/H81/DDR3 — 2 mit.;
— Mono0Onok Lenovo S40-40 215" FHD CelDC — 8 mrt. (obecrneueHsl

JIMIIEH3UOHHBIM U CBOOOTHO pacIpOCTPAHAEMbIM TPOrPaMMHBIM 00ECIICUEHUEM, B
TOM YHCJIE OT€UECTBEHHOI0 MPOU3BOACTBA); ITpoekTop;
— OKpaH;
— IIpuntep;
— BrictaBounsble mkagbl — 4 wr.,
— Cronbl yueHn4eckue — 12 mir.,
— Crynbs yaeHH4eCKHE — 24 MIT.
3.2. UudopmannoHHoe odecneyeHue 00yueHust
OcHoBHas JauTeparypa:
1. Kyteipea ML.II. Xumus: yue6Hoe nocobue / M.II. KyrsipoBa, K.A. UrnateeBa. —
Kazanp: W3nmarensctBo Kazanckoro yuuBepcutera, 2021. — 174 c. — Teker

anekTponHbii  //  LludpoBoit  oOpazoBarenbHbIM  pecypce: [cant]. —  URL:
https://kpfu.ru/staff files/F154047143/lgnateva uchebnoe posobie KhiIMIYa Chast 1.pd
f

2. XuMmus: y4eOHUK it cpeaHero mpodeccuonansaoro obpaszosanms / FO. A. JleGenes,
I'. H. ®anees, A. M. I'ony6es, B. H. [llanosan ; mox obuieit pegakuueit I'. H. ®daneera. —
2-¢ wu3n., mepepab. m mom. — MockBa : M3nmarensctBo IOpaitt, 2023. — 431c. —
(ITpodeccuonansHoe  obpazoBanue). —  ISBN 978-5-9916-7723-3. —  Tekcr

AIEKTPOHHBII // OO6pazoBaTenbpHas matdopma IOpaiit [caiiT]. —

URL: https://urait.ru/bcode/513073.

JlononHuTeENbHAS IATEPATYPA!
1. Kypc o ¢popmynam. @usuka, xumusi, Maremaruka / . — HoBocubupck : Cubupckoe
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https://kpfu.ru/staff_files/F154047143/Ignateva_uchebnoe_posobie_KhIMIYa_Chast_1.pdf
https://kpfu.ru/staff_files/F154047143/Ignateva_uchebnoe_posobie_KhIMIYa_Chast_1.pdf
https://urait.ru/bcode/513073

YHHUBEPCUTETCKOE n3aarenscTBo, Hopmartuka, 2021. — 118 ¢. — ISBN 978-5-4374-0894-
0. — Tekct : snexktponHbiii // IludpoBoii o6pazoBarenbHbiil pecypc IPR SMART : [caiiT].

— URL: https://www.iprbookshop.ru/6525.html

2. 'muuka H.JI O6mas xumus: yuedHoe nocodue / JI.H. I'muaka. — Mocksa: KaoPyc, 2021.
— 749 c. — ISBN 978-5-406-07956-0 — Tekct : snektpoHHbii // Iudporoii
obpasoBarenbHbIin pecypc BOOK : [caiit]. — URL.: https://book.ru/book/938838
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
T CTUTIIAHBI

KonTpoabs u oOmeHKa pe3yJabTaToB

OCBOCHMUA

yueOHOU

TUACITUATUINHBI

OCYHICCTBIACTCA IIPCIIOAABATCIICM B IIPOHOCCCC IIPOBCACHUA IIPAKTHUICCKUX 3aHHTHﬁ,

TCCTUPOBAHUS, a TaKXC BbIIIOJIHCHUA O6y‘—IaIOH_[I/IMI/IC$I WHIWBUAYAJIbHBIX SaﬂaHHﬁ,

ITPOCKTOB, HCCHCHOB&HHﬁ.

Pe3yabTarbl 00y4yenust

Kpurepum oueHku

MeTtoanl OLIEHKH

- IIpuMeHATP XMMHUYECKHME METOAbI I PELICHHS 3a]ad
TEOPETUYECKOTO U IPUKIATHOTO XapaKkTepa

- OddexTuBHO MIaHUPOBATH U

KOHTPOJIMPOBATH COOCTBEHHOE BPEMsI; UCIIOIb30BATh
METO/Ibl CAMOPETYJIALIMU, CAMOPA3BUTHUS U

caMo00y4eHHUs
- Hcnonp3oBaTh MaTeMaTHYECKHE METO/IBI B TEXHUUECKUX
NPUIIOKEHUSAX, PACCUMTHIBATH OCHOBHBIE  YHCIIOBBIE

XapaKTePUCTHKHU CITYYalHBIX BEJIMYUH, PElIaTh OCHOBHBIC
3aladyl MaTeMaTHYeCKOW CTAaTUCTUKU; peliaTh TUIIOBBIC
pacdeTHbIC 3a/1a4n

- HaBblkamu ncronb30BaHUS 3HAHUM €CTECTBEHHBIX HAYK,
(OU3HUKY ¥ XUMUH [IPU PEIICHUH TPAKTHYCCKHUX 3a71a4

- Metogamu ympaBieHUST COOCTBEHHBIM BpEMEHEM;
TEXHOJIOTUSIMH ~ TIPUOOPETCHHS.  UCIOJB30BAaHUS |
OOHOBJICHHUS COIMOKYJIBTYPHBIX M TPO(HECCHOHATHHBIX
3HAHWUW, YMCHHH, 1 HABBIKOB; METOIMKAMH CAMOPA3BUTHS U
camMo00pa3oBaHus B TEUCHUE BCEH )KU3HU

- MeTogaMi  MaTEMaTHYECKOTrO  aHajlM3a U
MOJICTTUPOBAHUS; METOJaMH peIleHUs 3a7ad aHalu3a U
pacdeTta XWMHYECKUX 3a7ad, OCHOBHBIMH TIpUEMaMH
00pabOTKM  AKCIEPUMEHTAJIBHBIX JIAHHBIX, METOJIaMU
paboThI C MPUKIIATHBIMA TPOTPAMMHBIMH MTPOTYKTAMH

IIPAKTUYECKUX paboT
B COOTBETCTBHHU
C3alaHNEM

3HaHUS: ITomuoTa [IpoBenenue
- dynpaMeHTandbHBIE 3aKOHBI NPUPOJBI U OCHOBHBIE | IMPOJCMOHCTPHPOBAH | YCTHBIX OIPOCOB,
XUMHYECKHUE 3aKOHBI HBIX 3HAaHUU U MUCBMEHHBIX
- OcHoBHble TpUEeMBbl 3()PEKTUBHOTO  YIIPABICHHS YMEHUH U KOHTPOJIBHBIX
COOCTBEHHBIM BpPEMEHEM; OCHOBHBIE METOJUKH | MPUMEHEHHE UX MPH pabot
CaMOKOHTpOJISI, CaMOpPa3BUTHS W CaMOOOpa30BaHUs Ha BBIMIOJTHEHUH

MPOTSHKEHUH BCEH KUZHU MpaKTUYECKUX paboT

- OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIUILIHH,

METOJIbl MAaTeMAaTUYECKOTO aHalu3a U MOJEIUPOBAHUS,

TEOPETUYECKOTO U IKCIIEPUMEHTAIHLHOTO UCCIICTOBAHMSL.

YMenus: Brimmonnenue IIpoBepka

pe3ynbTaToOB U
XO0JIa BBITIOJIHCHHSI
MPAKTHICCKHIX

pabor
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@opMbl OLEHKH Pe3yJbTATHBHOCTH 00y4eHMs AJsi AudepeHIHPOBAHHOIO
3ayera:

— HAKONUTENIbHAsl cucTeMa OayioB, HA OCHOBE KOTOPOM BBICTABJISIETCSI UTOrOBast
OTMETKA;

— WY TPAAUIMOHHAS CUCTEMa OTMETOK B Oaiax 3a KaXKIYH BBIIOJIHEHHYIO
paboTy, Ha OCHOBE KOTOPBIX BBICTABIISIETCS UTOTOBasi OTMETKA.

OuneHka MHAMBUAYAJBHBIX 00pPa30BaTe/JbHBIX JOCTHKEHHI MO pe3yJbTaTam
TEKYLIEro KOHTPOJISI U NMPOMEKYTOYHON aTTeCTALMM NPOBOAUTCH B COOTBETCTBHU

C YHUBEPCAJIbHON MKAJI0H (Ta0MIa)

IIpouenT Ka4yecTBeHHasi OLleHKA MHAUBUAYAJIBHBIX 00pa30BaTeJIbHBIX
pe3yJIbTATUBHOCTH JOCTHKeHHUii
(MpaBUJIBHOCTH OTBETOB) Bbana (ormerka) BepoajabHblii anaJior
90 - 100 5 OTJINYHO
75 -89 4 XOPOIIIO
60-74 3 YIOBJIETBOPUTEIILHO
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JIUCT U3BMEHEHUM

Ne W3menenue Howmep cTpanuist JlaTa yTBepxKAEHUS, IMonmuce
n/m Ne mporokona
1
2
3
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