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[NHOACHUTEJIBHAA 3ATIMCKA

[Tporpamma o0mieoOpa3zoBaTeabHON y4yeOHOM MUCIMILIMHBI «XUMHS» IpelHa3HaueHa

JUISL U3y4EHUS! XMUMHUHM B KOJUIEIKE MPHU peanus3aluyd o0pa3oBaTeNbHOM MpPOrpamMMmbl CPEIHEro
o0miero o0pa3oBaHMs B Ipeaesiax OCBOEHHUS OCHOBHOW MpogecCHOHAIbHOM 00pa3zoBaTeIbHOM
nporpammbel  CITO 09.02.07 WudpopMannoHHBIE CHCTEMBI M MpOTpaMMUpOBaHUE Oa3oBas
NOArOTOBKA, BXOJALIEM B COCTaB YKPYNHEHHOM rpynnbsl crneuuansHocted  09.00.00
NudopmaTtka W BBIUMCIUTENbHAS TEXHHWKA Ha 0a3e OCHOBHOTO 0O0IIero oOpa3oBaHUs IMpHU
MOJATrOTOBKE CHEIMAIMCTOB CPETHETO 3BEHA.
[Iporpamma paspaborana Ha ocHoBe TpebOoBanuii ®I'OC cpemnero oOImiero oOpa3oBaHUS,
MPEIbSIBISEMBIX K CTPYKTYpE, COIACPKAHUIO U Pe3yabTaTaM OCBOCHHS YYeOHOU JMCIUTLIMHBI
«Xumusy, ®I'OC CIIO 09.02.07 UuadhopmanmoHHbIe CUCTEMBI U TIpOrpaMMUpOBaHue 0a3oBas
MOJTOTOBKA, B COOTBETCTBUH ¢ PEKOMEHIAIISAMU 110 OPraHU3AINH ITOJTYICHHS CPETHET0 00IIEro
oOpa3zoBaHusi B Tpeelax  OCBOGHHS  O0pa30BaTeldbHBIX  MPOTpaMM  CPEAHETrO
npodecCHOHANBFHOTO 00pa3oBaHus Ha 0a3e OCHOBHOrO oOOIIero oOpa3oBaHUsS C Y4ETOM
TpeOoBaHull (eaepaabHBIX TOCYAapCTBEHHBIX O0pa30BATENIbHBIX CTAHJIAPTOB M TOJy4aeMoun
CHEIHUAILHOCTH  CpelHero mpodeccuoHanbHOro obOpa3zoBaHusi (muckMo JlemaprameHTa
TOCYJapCTBEHHON TOJMTUKH B cdepe moarotoBku padounx kaapoB u JIIO MwunoOpHayku
Poccum o1 17.03.2015 Ne 06-259).

B mporpamMmy BKIIIOUEHO cojep)KaHME, HalpaBiIeHHOE Ha (OPMHUPOBAHHE y CTYJIEHTOB
KOMIIETEHIIUH, HEoOX0oauMEBIX s KadecTBeHHOro ocBoeHus OIIOIT CITO na 0a3e OCHOBHOIO
o01mero o06pa3oBaHus C MOJYYCHUEM CpPEIHEro 00Iero oopa3oBaHus; MPOrpaMMBbl MMOATOTOBKH
cnernuanuctoB cpeanero 3seHa ([TIICC3).

[IporpamMmMa MOXKeET HCTOIb30BATHCS APYTUMHU MPOPECCUOHANBHBIMU 00pa30BaTEIbHBIMU
OpraHM3aIsIMH, PEAN3YIONUMU 00pa30BaTEeIbHYIO MPOTPaAMMYy CPEIHEro o0Iiero oopasoa-
Hus B npenenax ocoeHust OIOIT CITO na 6a3e ocHOBHOTO 00IIero 0Opa30BaHMs MPOTPaMMBbI
MOATOTOBKHU criennanuctoB cpeanero 3seHa (IIICC3).



OBILASI XAPAKTEPUCTUKA YYEBHOM JUCHUILINHBI «XUMUS»

XuMus - 9TO HayKa O BEIIEeCTBaX, UX COCTaBE M CTPOSHUU, CBOMCTBAX M MPEBPAICHHSIX,
3HAYEHUU XUMUYECKHX BEIIECTB, MaTepUaIOB U MPOIECCOB B MPAKTHUECKOMN NEATEIbHOCTH Ye-
JIOBEKa.

Conepxanne o01eo0pa3oBaTeIbHON yueOHOM AUCIUIUIMHBI «XUMUS» HaIlpaBJIeHO Ha
YCBOGHHE 00YyYaIOIIMMICS OCHOBHBIX MOHSITHN, 3aKOHOB U TEOPUN XUMHUU; OBIAJICHUE YMEHUS-
MU HaOJI0aTh XMMHYECKUE SIBJICHUS, MPOBOJIUTH XMUMHUYECKUN SKCIIEPUMEHT, MPOU3BOJIUTH
pacueThl Ha OCHOBE XMMHUYECKUX (POPMYIT BEIIECTB U YPABHEHUN XUMHUECKUX PEAKIIHH.

B nponecce nzyuenuss Xumun y oOydaromuxcsi pa3BUBAIOTCS M03HABATEIbHBIE HHTEPECHI
U MHTEJIEKTYyallbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSATEIbHBIC MPUOOPETCHUS 3HAHUI
M0 XUMHUU B COOTBETCTBHH C BO3HUKAIOIIMMU XKU3HEHHBIMH MpoOIeMaMH, BOCIIUTHIBaeTCs Oe-
pEeXKHOE OTHOIICHHS K MPUPOJIE, TOHUMaHUE 3/I0pOBOTO 00pa3a >KU3HHU, HEOOXOAUMOCTH TIPEy-
MPEXKICHUS ABICHUN, HAHOCSIIUX BPEJl 3I0POBBIO U OKpyXxarouieh cpene. OHU OCBauBarOT MpU-
€MBbI TPAMOTHOT0, 0€30MTACHOTO UCIIOJIb30BAHMSI XUMUYECKUX BEIIECTB U MAaTEPHATIOB, TIPUMEHSI-
€MbIX B OBITY, CEJIbCKOM XO3SICTBE U Ha MPOU3BOJICTBE.

B mporiecce n3ydeHus XUMUH TEOPETUISCKUE CBEICHUS JOTIOTHSIOTCS IEMOHCTPAIUSIMH,
71a00PaTOPHBIMU OIBITAMU U MPAKTUUYECKUMHU 3aHITUSIMH. 3HAYUTEIBHOE MECTO OTBOAUTCS XH-
MUYeCKOMY dKcrepuMeHTy. OH OTKPBIBa€T BO3MOKHOCTh (DOPMHPOBATH Y OOYYArOIIMXCS CIIe-
UalbHbIE TPEIMETHBIE YMEHHUS: paboTaTh C BEIIECTBAMH, BBINOIHITH MPOCTHIE XUMUYECKUE
OTIBITHI, YYUThH OE30MMACHOMY U SKOJIOTHYECKH TPAMOTHOMY OOpAIIEHHUIO C BEIIECTBAMHU, MATEPH-
aJlaMy ¥ TIpolieccCaMt B OBITY U Ha TPOU3BO/ICTBE.

B mpornecce n3yueHuss XuMuu BaXHO (GOPMUPOBATH HH(POPMAIIMOHHYIO KOMIIETEHTHOCTh
oOyuvaroruxcsi. [ToaToMy mpu opraHu3aIii CaMOCTOSATEIBLHON pabOThl HEOOXOIUMO aKIEHTH-
poBaTh BHUMaHUE 00y4aIONINXCS HA MOUCKe WH(OpMALIUU B CpeACTBaxX Maccmeana, MHTepHeTe,
yueOHOM M CIeUaIbHOM JUTepaType ¢ COOTBETCTBYIOIIMM O(QOPMIIEHHEM U MpPECTaBICHHUEM
pE3yNIbTaTOB.

Nzyuenne o6mieoOpa3oBaTenbHON Y4eOHONW NUCHMIUIMHBI «XUMHS» 3aBEpIIACTCs
NOJBEICHUEM HUTOTOB B ¢opme auddepeHurpoBaHHOTO 3aueTa B paMKax MPOMEKYTOUHOMH
arrectanuu ctyneHtoB B mporecce ocBoeHuss OITOIT CIIO ¢ momydeHueM cCpemHero oOIIero
obpazosanus (IIIICC3).



1. MACIIOPT PABOYEM ITPOI'PAMMBbI YYEBHOM JUCHUIIJIMHBI
Xumus

1.1. O6saacTh NpUMEHEHHsI TPOTPAMMBI
[IporpamMma y4eOHOM TUCIUTIIMHBI SBISETCS YaCThIO MPOTPAMMBbI TOATOTOBKH CIICIIUATHCTOB
cpennero 3BeHa (IIIICC3) B cootBerctBUM ¢ DPI'OC cpemanero obOmero o0Opa3oBaHUS 10
cnenunanbHoct  CIIO  09.02.07 HHbopmanuoOHHBIE CHUCTEMBI U IpOrpaMMHpoOBaHHE 0OazoBas
MMOATOTOBKA, BXOJIAIIEH B COCTaB YKpyMHEHHOH rpynmbl crenuanbHocTedt 09.00.00 Mudopmaruka u
BBIYHCITUTENIbHAS TEXHUKA

1.2. MecTo y4eOHOIl IMCHUILIMHBI B CTPYKTYpPe OCHOBHOM NMpogeccHOHAILHOH 00pa3oBa-
TeJbHOM NMPOrPpaMMbl:

Bxoaut B coctaB 00mux 00s3aTeIbHBIX ISl OCBOCHHUS 00IIe00pa30BaTEIbHBIX JUCIUILINH 110
BceMm npodunsim CIIO, u3 mpenmernon obnactu «EctectBernnsie Haykm» PI'OC cpemnero ob6miero
o0Opa3oBaHMUs.

1.3. Heau m 3axa4u y4eOHOM AUCUMILIMHBI — TPe0OBaHHUS K pe3yJbTaTaM OCBOECHHUS

Y4eOHO# JMCIHMIIJIMHbI:

Conepxanue nporpaMMbl « XHMMHS» HAITPABJICHO HA TOCTHXKEHUE CIEAYIOIINX LETIeH:

—  (QopmupoBanue y oOydyaromIMXCsi YMEHHs OLEHHMBATh 3HAYMMOCTh XHMHUYECKOTO 3HAHUS
IS KQXKJIOTO YEJIOBEKa;

— ¢opMupoBaHHE Y 00YYArOIIMXCS LETOCTHOTO MPEICTABICHUS O MUPE U POJIU XUMHUH B CO-
3/1aHUU COBPEMEHHOMN €CTEeCTBEHHO-HAyYHOU KapTHHBI MUPA; YMEHHS OOBACHATH OOBEKTHI
U IPOLIECCHl OKPYXKAIOIIEH NEUCTBUTEIBHOCTU: IPUPOJHOM, COLMAIBHOM, KYJIBTYPHOM,
TEXHUYECKOH Cpelbl, — HUCIOIb3Ys ISl 3TOr0 XUMUYECKUE 3HAHUS;

— pa3BUTHE Y 00YYaIOUIMXCsS yMEHUH pa3zinuyaTh (PakThl U OLIEHKU, CPAaBHUBATH OIICHOYHBIC
BBIBOJIbI, BUAETh UX CBS3b C KPUTEPUSMHU OIICHOK U CBSA3b KPUTEPHEB C OIPECICHHON CH-
CTEMOM IIeHHOCTeH, PopMyIupoBaTh U 000CHOBBIBATH COOCTBEHHYIO TTO3UIIUIO;

— mnpuoOpeTeHre 00y4aroIMMUCS ONbITAa Pa3HOOOpPa3HOW JESITEIbHOCTH, TIOZHAHUS M CaMO-
MO3HAHUS; KITIOYEBBIX HABBIKOB, HMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE IJI Pa3INYHBIX BH-
TIOB JIEATENILHOCTU (HABBIKOB PEIICHUs MPo0JieM, MPUHATHUS PEIICHHUH, TIOMCKa, aHATu3a U
00paboTku mHpOpMauK, KOMMYHUKATUBHBIX HABBHIKOB, HABBIKOB M3MEPEHUN, COTPYIHU-
4yecTBa, 0€30MacHOro 00paleHNs ¢ BeIECTBAMU B TIOBCEAHEBHOM KU3HU).

OcBoenue conepkanust yaeOHOM TUCIUTIUIMHBI « XUMUS», 00eCrIeUnBaeT JOCTUKEHUE CTYIeH-

TaMH CJIEIYIOLUUX PE3yIbTaTOB:

*  JINYHOCTHBIX:

—  YYBCTBO TFOPAOCTH M YBa)XEHUS K UCTOPHU U JAOCTHKEHHSIM OTCYECTBEHHOW XMMHYECKON
HAYK{; XMMUYECKH IPaMOTHOE MOBEJCHHE B MPO(ECCHOHANBHOMN NESITETLHOCTH U B OBITY
py 0OpalleHny ¢ XUMUYECKUMU BeIIeCTBAMU, MaTepraIaMH U MPoLeccaMu;

— TOTOBHOCTh K MPOJOJIKCHHIO 0Opa30BaHUS M TNOBBILICHUS KBaTU(HUKAIMU B W30paHHOU
npoeCCUOHATTLHON AEATENbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XMMHYECKUX KOMIIe-
TEHIIMH B DTOM;

—  yYMEHHE UCIOJb30BATh JOCTHKEHUS COBPEMEHHOW XMMHUYECKONW HAYKH U XUMHUYECKUX TEX-
HOJIOTHH JUISI TIOBBILICHHUS COOCTBEHHOTO HMHTEIUIEKTYalIbHOTO Pa3BUTUS B BBIOpAHHOM
npodeccuoHaNbHOMN 1eATENbHOCTH;

*  MeTampeIMeTHBIX:

—  HUCHOJb30BaHUE PA3JIUNYHBIX BUOB IMO3HABATEIHHON NEATEIHHOCTH U OCHOBHBIX MHTEIJICK-
TyaJIbHBIX onepauuii (MOCTaHOBKM 3a/lauu, (pOpMyIHpOBaHUS TUIIOTE3, aHAJIN3Aa U CUHTE3a,
CpaBHEHHMsI, 000OIEHHS, CUCTEeMaTU3alliH, BBISIBJICHUS NMPHUUYNHHO-CIEICTBEHHBIX CBS3EH,
MOKMCKA aHAJIOroB, (OPMYIMPOBAHUS BHIBOAOB) JIJISl PEILIEHUs IOCTABICHHON 3a/1a4yu, TpHU-
MEHEHHE OCHOBHBIX METOJ/IOB MO3HAHUS (HAOIIOIEH!s, HAYYHOTO SKCIIEPUMEHTA) JUI U3Yy-
YeHHs PA3IMYHBIX CTOPOH XMMHYECKHX OOBEKTOB M IPOLECCOB, C KOTOPHIMU BO3HUKAET
HEO0XOAMMOCTh CTAJIKUBAThCA B IPOdecCuoHaIbHOM chepe;



MCIOJIb30BaHNE PA3TUYHBIX UCTOYHUKOB IS TIOMYYEHUS XUMUYECKOW HH(POpMAIIIH, yMe-
HUE OLIEHUTH €€ JOCTOBEPHOCTH ISl TOCTHXKEHHUS XOPOIIUX PEe3YNIbTaTOB B MPOQeccHo-
HaJLHOU cdepe;

NnpeIMeTHBIX:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUNA O MECTE XMMHU B COBPEMECHHOW HAYyYHOW KapTHHE
MUpa; TOHUMAaHUE POJIM XUMHUHU B (POPMUPOBAHUU KPYro3opa v GyHKIMOHATIHLHON IpaMoT-
HOCTH YeJIOBEKa JJIs PEeIICHUS TPAKTHUECKUX 3a1a4;

BJIa/ICHHE OCHOBOIIOJIATAIONIMMHI XUMHUUECKUMHU TOHATUSAMU, TEOPUSIMHU, 3aKOHAMU U 3aKO-
HOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIUKOM;
BJIa/ICHHE OCHOBHBIMU METOJIaMU HAy4YHOT'O MMO3HAHUS, UCIOJIB3YEMBIMUA B XUMHH: HAOIIO-
JICHUEM, OINMCAaHUEM, M3MEPEHUEM, HKCIICPUMEHTOM; YMEHHE o0padaThiBaTh, OOBACHSITH
pE3yNbTaThl IPOBEACHHBIX OIMBITOB U JIENIaTh BHIBOJBI; TOTOBHOCTh M CITIOCOOHOCTH MPUMeE-
HSATh METO/IbI TO3HAHUS MPU PELICHUH MPAKTUYECKUX 3a/1a4;

c(hOpPMUPOBAHHOCTh YMEHHUS 1aBaTh KOJUYECTBEHHBIC OLICHKH M TIPOU3BOJUTH PACUYETHI 10
XUMHYECKUM (DOpPMYIIaM U ypaBHEHUSIM;

BJIa/ICHUE MIPABHJIaMU TEXHUKH 0€30MacHOCTH MPHU UCTOIb30BAaHUN XUMUYECKUX BEIIECTB;
c(hOpPMHUPOBAHHOCTh COOCTBEHHOM MO3UIIMU IO OTHOMICHUIO K XMMHYECKOW MH(POPMAIINH,

MOJIy4aeMO U3 pa3HbIX HCTOYHUKOB.

1.4. IInanupyemsblie pe3yJbTaTbhl OCBOCHHsI 0011e00pa30BaTeIbHONH NUCHHUILIMHBI B COOT-

BercTBuH ¢ PI'OC CIIO m Ha ocaoBe PI'OC COO

Kon u nanmenoBa-
HHe (popMHUpPYeEMBIX
KOMIIeTeHITH i

IInanupyemMblie pe3yJbTaTbl 0CBOCHHS JMCIUILIHHBI

O6mme!

JucuunaMHapHbie?

OK 01. BeiOupats
CIIOCOOBI pereHus
3aza4 npodeccuo-
HaJILHOU JIeITEIbHO-
CTH MPUMEHUTEIILHO
K Pa3JInYHBIM KOH-
TEeKCTaM

B yacTn TpyaoBoro BocmuTa-
HUS:

- TOTOBHOCTb K TpYyZy, OCO3Ha-
HHUE [IEHHOCTH MacTepCTBa, TPY-
TOII00HE;

- TOTOBHOCTh K aKTHUBHOH Jes-
TEJIBHOCTH TEXHOJIOTUYECKOH H
COIIMAJIbHOM  HAIPaBJICHHOCTH,
CIOCOOHOCTh ~ HMHUIUHUPOBATD,
IUTAHUPOBATh M CAMOCTOSTEIILHO
BBIIOJIHATE ~ TaKyl0  JesTelb-
HOCTb;

- HHTEpeC K Pa3INYHBIM cepam
poeCCHOHAIIBHON  TeITEIIbHO-
CTH,

OBjajieHHe YHUBePCATbHBIMH
Y4eOHBIMH MO3HABATEJbHBIMH
JelHCTBUSIMU:

a) 0a3oBble JIOTHYeCKHE Jeil-
CTBHSL:

- CaMOCTOSITENIbHO (OPMYIIHPO-
BaTh M aKTyalHW3WpOBaTh IIPO-
O6nemMy, paccMaTpuBaTh €€ Bce-

- BJIAJETh CUCTEMOM XMMHYCCKUX 3HAHHH,
KOTOpasi BKJIIOYAET: OCHOBOIIOJAraroiiue
MOHATHSL (XMUMHUYECKUM DJIEMEHT, aToOM,
JJICKTPOHHAs 000JI0YKa aroma, s-, p-, d-
ANIEKTPOHHBIE OPOUTATN aTOMOB, HOH, MO-
JIEKyJia, BaJEHTHOCTb, DJIEKTPOOTpHUIIA-
TENBHOCTh, CTCIICHb OKHUCICHHS, XUMHYC-
CKasi CBA3b, MOJIb, MOJISIpHAasi Macca, MO-
JSAPHBIA  00bEM, YIVIEPOJHBIH  CKeEJET,
(yHKIMOHANIbHAS TPYIINA, pajuKaj, H30-
Mepusi, HU30MEpbI, TOMOJIOTHYECKUN P,
TOMOJIOTH, YIJIEBOAOPOJbI, KHUCIOPOI- U
a30TCOJIepKAIINE COCTUHEHUs, OUOJIOTH-
YECKH aKTHBHBIC BemIiecTBa (YTJICBOIBI,
KUpPBI, OCNKH), MOHOMEp, MOJUMEp,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJIISP-
HbIE COCAMHEHUs, KPUCTAUINYECKasl pe-
IIETKa, THUIBl XUMHYECKUX  PpPEaAKIUN
(OKHCIIUTENIPHO-BOCCTAHOBUTEIIBHBIE, JK-
30-U SHIOTEPMHUYECKHUE, PEAKIIUH MOHHOTO
o0OMeHa), pacTBOP, IEKTPOIUTHI, HEIIEK-
TPOJUTHI, ANEKTPOIUTHUYECKAs IHCCOLIMA-
M, OKHCIUTENIbh, BOCCTAHOBHUTECIB, CKO-

! VKasblBalOTCS MYHOCTHBIE 1 MmertanpenMmetHsie pe3ynsTatel 13 @I'OC COO (B mocneaneit penakuuu ot 12.08.2022) B
oTriarojbpHOi Gopme, hopMupyeMble 00111e00pa30BaTENBLHON AUCIMIUINHOMN

JucuunmHapHbIe (IpeIMETHBIC) PEe3yIbTaThl YKAa3bIBAIOTCS B COOTBETCTBHH C METOIUKOM MPEIofaBaHMs JUCIUATUINHBI
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CTOPOHHE;

- YCTaHaBJIUBATh CYIIECTBCHHBIN
NpU3HAK WA OCHOBAHUS IS
CpaBHEHUs, KiIacCU(PUKAIIUU H
00001IEeHMS;

- OMpeneNnsaTh LETU JeATeIbHO-
CTH, 33/1aBaTh MapaMeTPhl U KpH-
TEPUU UX JTOCTHKCHUS;

- BBIIBJISITH 3aKOHOMEPHOCTH U
MIPOTHBOPEYHUSI B paccMaTpHBae-
MBIX SIBJICHHUSX;

- BHOCHUTH KOPPEKTHBHI B Jes-
TEIBHOCTh, OICHHUBATh COOTBET-
CTBHE PE3YyJIbTAaTOB IIEJSM, OIle-
HUBaTh PUCKH MOCIEJICTBUM Jesi-
TENLHOCTH;

- pa3BUBaTh KPEATUBHOE MHBIIII-
JIEHWE TIPH PEIICHUH KU3HEHHBIX
npobiem

0) 0azoBbIe HCCae10BaATeb-
CKHe JeiCTBUA:

- BIAJETh HaBbIKAMHU Yy4eOHO-
HCCIIE0BATENIbCKOM M MPOEKT-
HOM NesATEIbHOCTH, HaBBIKAMH
paspernieHus npooiem;

- BBIABJIIATH IMPUYUHHO-
CJICACTBCHHLIC CBA3U U aKTyaJlu-
3UpPOBAaThL 3aJa4yy, BBIABUIaTb

TUIIOTE3Y €€ pEelIeHUs, HAXOAUTh
apryMEHThI JUIsl J10Ka3aTelbCTBA
CBOUX YTBEPXKICHUW, 3a7aBaTh
MapaMeTpbl U KPUTEPUU pelle-
HHS,

- aHAJIU3UPOBAThH MOJTYYCHHBIE B
X0JI€ pellCHUs 3a/la4u pe3yibTa-
Thbl, KPUTHYECKU OLECHHUBATHh HX
JIOCTOBEPHOCTh, IPOTrHO3UPOBATh
W3MEHEHUE B HOBBIX YCIOBUSAX;

- YMEThb MEPEHOCHUTh 3HAHUS B
MO3HABATEIIbHYI0 W TMpaKTUye-
CKYIO 00JIaCTH >KHU3HENEATEIbHO-
CTH;

- YMEThb UHTErpUpPOBATh 3HAHUS
W3 pa3HbIX NPEIMETHBIX 00Ja-
CTeii;

- BBIJIBUTaTh HOBBIC HJIEH, TIPE-
JaraThb OPUTMHAJBHBIE MOAXOMbI
Y pEUICHHUS;

- CIOCOOHOCTh UX UCITOIb30Ba-
HHS B IO3HABATEILHON U COIH-
AJIbHOU IPAKTUKE

POCTh XMMHYECKON peaKkuu, XUMUYECKOE
paBHOBECHE), TEOPHH U 3aKOHBI (TEOPHS
XUMHUYECKOTO CTPOCHUSI OPTaHMYECKHUX
BemectB A.M. BbytnepoBa, Teopus siek-
TPOJIUTUYECKOU JUCCOIMALMU, TEPHOIU-
yecku 3akoH J[.MI. MeHnneneeBa, 3akoH
COXpaHEHHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHH, (HaKTOJIO-
THYECKUE CBEJCHUS O CBOMCTBAaX, COCTABE,
MOJIy4€HUHU U O€30MacHOM UCIOJIb30BaHUU
BOKHEUILIMX HEOPraHMYECKUX U OpraHu-
YEeCKUX BEIIECTB B OBITY M MPAKTHUECKOMN
NEeSITEIbHOCTH YEJIOBEKA;

- YMETh BBISABIISATH XapaKTepHbIE MPU3HAKU
U B3aUMOCBSI3b HM3YYEHHBIX MOHSTHUH,
MPUMEHSTh COOTBETCTBYIOIUE MOHSATHUS
MIPU OMKMCAHUM CTPOCHUSI U CBOWCTB HEOP-
TFaHUYECKUX M OPraHUYECKUX BEIIECTB U
WX TPEBpAlllCHU; BBISBIATH B3aUMOCBS3b
XUMHUYECKUX 3HAaHUH C TOHATUSAMU U
MPEACTABICHUSIMUA JIPYTUX €CTECTBEHHO-
HAy4YHBIX IPEIMETOB;

- YMETb UCIOJb30BATh HAUMEHOBAHUS XU-
MUYECKUX COECTUHEHHI MEXIyHapOIHOTO
COH03a TEOPETUYECKOU M NPUKIIAJHON XU-
MUU U TPUBUAIbHBIC HAa3BaHUS Ba)KHEU-
IIUX BEIIEeCTB (3TWJICH, alleTUJIEH, TJIUIe-
puH, denon, dopmanbaerua, YyKCycHas
KHUCJIOTA, TJIUIUH, YrapHbIA Ta3, YrieKuc-
JBIA Tra3, aMMHaK, TalleHash W3BECTb,
HeramieHasi HM3BeCTb, IHUThEBas COAA U
JPYTHUX), COCTABIATH (POPMYJIBI HEOPTaHH-
YECKUX U OpPraHUYeCKUX BEIECTB, ypaB-
HEHUS XMMHUYECKUX Ppeaklul, OOBSCHATH
X CMBIC]; TOATBEPKIATh XapaKTEepHBIC
XMMHYECKHE CBOWCTBA BEILECTB COOTBET-
CTBYIOLIUMHU HKCIIEPUMEHTAMH U 3aIHCs-
MH YPaBHEHUN XUMHYECKUX PEAKIUK;

- YMETh YCTaHABJIMBATh MPUHAIICKHOCTH
M3YYCHHBIX HEOPraHWYECKUX U OpraHuye-
CKHMX BEIIECTB K OMpPEACIICHHBIM KJlaccaM
U TpynmnaM COeIMHEHUHN, XapaKTepu30BaTh
MX COCTaB M BAJKHEHIIME CBOMCTBA; OINpe-
NeNATh BUJABI XMMHUYECKUX CBsi3el (KOoBa-
JIEHTHAsl, MOHHAs, METaJInYecKas, BOJIO-
poliHas), TUINBl KPUCTAJUIMUECKUX perle-
TOK BEIIECTB; KIACCHU(PUIUPOBATh XHMH-
YeCcKUe peakluu;

- chopMUPOBATH MIPEICTABICHUS: O XUMHU-
YECKOM COCTaBJIAIONIEH €CTECTBEHHOHAYY-
HOM KapTHHBI MUPA, POJIA XUMUH B IMO3HA-
HUU SBJICHUM MPHUPOABI, B (GOpMUpPOBAHUU
MBIIUICHUSI W KYJIbTYpPhl JIMYHOCTH, €€
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(YHKIIMOHATBHONH TPaMOTHOCTH, HEO0XO-
JIUMOM JUTS PEIICHHS MPAKTUYECKUX 3a/1ad
U 5KOJIOTHYECKH 00OCHOBAHHOTO OTHOIIIE-
HUSL K CBOEMY 37I0POBBIO W IPHUPOIHOU
cpene;

- YMETh NPOBOJUTH PACUETHl IO XUMHYE-
CKMUM (OopMyJiaM U YpaBHEHHSM XUMHYE-
CKHX pEaKLHUil C MCIOJb30BaHUEM (QH3H-
YEeCKUX BEIIMYMH, XapaKTEPUBYIOLINX Be-
IIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Mac-
Cbl, 00beMa (HOpMaJIbHbIE YCIIOBHS) I'a30B,
KOJINYECTBA BEIECTBA; MCIOJIb30BATh CH-
CTEMHBIC XUMUYECKHE 3HAHUS JUIS TPUHSI-
THSl PEHICHUH B KOHKPETHBIX XM3HEHHBIX
CHTYyallMsIX, CBSI3aHHBIX C BELISCCTBAMH M
UX IPUMEHECHHEM

OK 02. Mcnonb3o-
BaTh COBPEMEHHBIE
CpeICTBA IMOUCKA,
aHaM3a U HHTEepIpe-
Taruu HHPOpMAIUU
1 “H()OpPMAITMOHHBIC
TEXHOJIOTUH ISl BbI-
MIOJTHEHHUS 33124
npodeccroHanbHOM
JeSTEeITbHOCTH

B o6;1acTH EeHHOCTH HAYYHOT'O
MO3HAHMSA:

- c(hopMHPOBAaHHOCTH MHUPOBO3-
3pEHHUs], COOTBETCTBYIOILIEIO CO-
BPEMEHHOMY YPOBHIO DPa3BUTUS
HayKH U OOIIECTBEHHON MpPaKTH-
KM, OCHOBAaHHOI'O Ha Juajore
KYJIBTYD, CIOCOOCTBYIOIIIETO
OCO3HAaHHUIO CBOEr0 MECTa B IO-
JIUKYJIbTYPHOM MUDE;

- COBEPILEHCTBOBAHUE S3bIKOBOU
U YWATATEIbCKOW KYJIBTYPBI Kak
CpPEACTBA B3aWMOJICHCTBUS MEX-
Ny JXOJIbMH U TTIO3HAHUS MUDA;

- OCO3HaHHE LIEHHOCTU HAY4YHOU
NEeSATEIbHOCTH, TOTOBHOCTh OCY-
LIECTBIIATh IPOEKTHYIO U UCCIIE-
JOBATENIbCKYIO JIeATEIbHOCTh
WHJIMBUIyaJIbHO U B TPYIIIIE;
OBiaeHue yHHUBeEpPCAJIbHBIMH
Y4eOHbIMH TO03HABATEJbHBIMHU
JelCcTBUSIMU:

B) padoTta ¢ nHgopManmeii:

- BJIQJIETh HaBBIKAMHU IOJTYYEHUS
uHpOpMallUM W3 HCTOYHHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIIEHO
OCYILECTBIATh IIOMCK, aHaJM3,
CUCTEMAaTHU3alUI0 U MUHTEpIIpeTa-
Mo uHpOpMAMKU  pa3IHYHBIX
BUJIOB U (DOPM MpeACTaBICHUS;

- co3JaBaTb TEKCTbl B pa3jIHy-
HBIX (opMaTax ¢ y4eToM Ha3Ha-
YeHUsT MHPOPMALUN U IIeTIeBOU
ayTUTOpUHM, BBIOMpas  OMNTHU-
MaibHYI0 OpMY MPEACTaBICHUS
Y BU3yallN3aluu;

- OLICHUBATh JIOCTOBEPHOCTD, JIe-

- YMETb IUIAHUPOBATH U BBIIOJIHITH XUMH-
YecKUl SKCHEepUMEHT (TpeBpalleHus op-
raHWYECKUX BEIIECTB IPH HarpeBaHUM,
MOJIyYeHUE OTWIEHa M H3yYEHUE €ro
CBOWCTB, Ka4eCTBEHHBIC PEAKIMH Ha allb-
JeTUJbl, Kpaxmaj, YKCYCHYIO KHCIIOTY;
JeHaTypauus O€JIKOB NpHU HarpeBaHUM,
L[BETHbIE peaKkuu OeJIKOB; MPOBOIUTH pe-
aKIMM MOHHOTO OOMEHa, OTpeAeTsTh Cpe-
Iy BOAHBIX PacTBOPOB, KaUECTBEHHBIE pe-
aKIUM Ha cynb(aT-, KapOOHAT- U XJIOPUJ-
aHUOHBI, Ha KAaTHOH AaMMOHUS; pelaTh
SKCHEPUMEHTAIbHBIE 33Jaud 10 TeMaM
"Mertammel" u "Hemeramnsl") B cOOTBET-
CTBHM C IpaBHJIAMH TEXHUKU O€30mMacHO-
CTH Mpu 0oOpallleHuu ¢ BelleCTBaMH U Jia-
O60paTopHBIM 000PYAOBAaHHEM; IPEACTAB-
JSATh PEe3yNbTaThl XUMUYECKOTO 3KCIEpHU-
MeHTa B (opMe 3alUCH YPaBHEHUH COOT-
BETCTBYIOIIUX peakiuil u GopMyIHpoBaTh
BBIBOJIbl HA OCHOBE 3THX PE3YJIbTaTOB;

- YMEeTh aHaJU3UPOBATh XUMHUYECKYIO WH-
dbopmanuio, MoyyaeMyr W3 pa3HBIX HC-
TOYHUKOB (CpPEACTB MaccoBOoW HHpopMa-
UM, ceTh IHTepHET U Apyrue);

- BJIaZIETh OCHOBHBIMU METOJaMH Hay4HO-
ro MO3HAHMS BEIIECTB U XUMHUYECKUX SIB-
neHud (HaONIOACHHUE, U3MEPEHHUE, JKCIe-
PUMEHT, MOJIETTUPOBAHUE);

- YMETh MPOBOAUTH pPacueThl MO XUMHUYE-
CKUM (popMyllaM M ypaBHEHHSIM XHUMHYeE-
CKHX peaKklui C UCIOJb30BaHHWEM (U3HU-
YECKUX BEJIMYMH, XapaKTEPHU3YIOUIUX Be-
IIeCTBa C KOJMYECTBEHHOI CTOPOHBI: Mac-
Cbl, 00beMa (HOpMaJIbHbIE YCIIOBHSI) I'a30B,
KOJIMYECTBA BEIIECTBA; MCIOJIb30BATh CHU-
CTEMHBIE XUMUYECKHE 3HAHMS ISl TIPUHSI-
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THTUMHOCTh MH(pOpMAaIH, ee
COOTBETCTBHE IPABOBBIM U MO-
PaIbHO-ITHYECKUM HOPMaM;

- WCIOJB30BaTh CPEICTBA HH-
(OpManMOHHBIX M KOMMYHUKa-
IIMOHHBIX TEXHOJOTHH B pere-
HUHM KOTHHTUBHBIX, KOMMYHHKa-
TUBHBIX M OPraHMW3aI[MOHHBIX
3ajad ¢ coONoeHrneM TpeboBa-
HUH SPrOHOMHKH, TEXHUKH 0e3-
ONACHOCTH, TUTHEHBI, PECypco-
cOepe)xeHHsl, MPAaBOBBIX M 3TH-
YeCKMX HOpPM, HOpM HH(pOpMa-
LIUOHHON 0€30MaCHOCTH;

- BJIaJICTh HABBIKAMU PacIio3Ha-
BaHMS U 3alIUTHl HHpOpManny,
nH(POPMAIIMOHHOI 0e301macHo-
CTH JINYHOCTH;

TUA pGI_HeHI/Iﬁ B KOHKPCTHBIX KU3HCHHBIX
CUTyalusX, CBA3aHHBIX C BCHICCTBAMU U
HUX IPUMCHCHHUEM

OK 04. O¢dpexruBHO
B3aUMOJCHCTBOBAThL
1 paboTaTh B KOJIJICK-
THUBE U KOMaHJIe

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITEIBHOCTH M CaMo-
OIIpEAEIIEHUIO;

-OBJIaJICHUE HaBbIKAaMHM Y4eOHO-
HCCIIEN0BATENIBCKOM, MPOECKTHON
U COLIMAJIbHOW JESATECIIBHOCTH;
OBnajgenne yHHBepPCaJIbHBIMH
KOMMYHUKATHBHBIMHU neu-
CTBUSAIMM:

0) coBMeCcTHAsl /IeITeJIbHOCTD:

- TOHMMaTh M MCHOJIb30BaTh
MPEUMYIIIECTBA KOMAaHAHOH H
WH/IMBUYAIbHOU paboThI,

- IPUHUMATH LEIH COBMECTHOMN
NESTEIbHOCTH, OpPIaHW30BbIBATh
U KOOpAWHUPOBATh ICUCTBHS 1O
€€ JOCTHXXEHHUIO: COCTaBJIATh
IJIaH JIEUCTBUM, paclpenensiTh
pOJIM C y4E€TOM MHEHUU y4acT-
HUKOB O0OCYKXIAaThb pPE3yJbTaThl
COBMECTHOI paboThI;

- KOOPIAWHUPOBATH U BBIIOJIHATH
paboTy B YCIIOBHSIX DPEalbHOTO,
BUPTYaJIbHOTO U KOMOWHUPO-
BaHHOT'O B3aMOJICHCTBUS;

- OCYWIECTBJIATh IO3UTHBHOE
CTpaTErMYecKoe IIOBEIECHUE B
Pa3IMYHBIX CUTyalUsX, IPOsB-
JSATh TBOPYECTBO M BOOOpaxe-
HUe, ObITh MHUIIMATUBHBIM
OBnajenue yHHBepPCAJIbHBIMH
peryIssTHBHBIMH JCHCTBUSAMU:
r) IpUHATHEe ce0s W JPYrux
JI0Aen:

- NPUHUMaThb MOTUBBI M apry-

- YMETh IJIAHUPOBATh U BBIIIOJIHATH XUMHU-
YeCKU SKCHEepUMEHT (TpeBpalleHus op-
TFaHWYECKUX BELIECTB IPU HArpeBaHUU,
MOJIyYeHUE OTWIEHa M H3y4YeHUE ero
CBOMCTB, KaUECTBEHHBIE PEAKIIMM Ha ajlb-
JEeTUJbl, Kpaxmaj, YKCYCHYIO KHCIIOTY;
JeHaTypauus O€JIKOB NpHU HarpeBaHUM,
L[BETHbIE peakuu OeJKOB; MPOBOJIUTH pe-
aKIMM MOHHOTO OOMEHa, OTpeAeTsTh Cpe-
Iy BOAHBIX PacTBOPOB, KaUECTBEHHBIE pe-
aKIUM Ha cynb(aT-, KapOOHAT- U XJIOPUJ-
aHUOHBI, Ha KAaTHOH AaMMOHUS; pelaTh
SKCIIEPUMEHTAJIbHBIE 33aaud II0 TeMam
"Mertamtel" u "Hemeramnsl") B cOOTBET-
CTBHM C IpaBHJIAMH TEXHUKU O€30macHO-
CTH Mpu oOpallleHnu ¢ BEeUleCTBAMH U Jia-
00paTOpHBIM 000PYAOBAaHUEM; IPEICTAB-
JATh PEe3yJbTaThl XUMUYECKOTO 3IKCIEPHU-
MeHTa B (opMe 3alUCH YPaBHEHUH COOT-
BETCTBYIOIIUX peakiuil u GopMyiIHpoBaTh
BBIBOJIbI HA OCHOBE ITHX PE3YyJbTaTOB

10




MEHTBI APYTUX JIOJEH Mpu aHa-
JU3€ Pe3yNbTaToOB JACATEIbHO-
CTH;

- IPU3HABATh CBOE IMPABO M Ipa-
BO JIPYTUX JIIOJICH HA OIMINOKY;

- pa3BUBAThH CIIOCOOHOCTD MMOHHU-
MaTh MHUP C TIO3UIUH IPYTOTO
YeJI0BEKa;

OK 07. CopneiicTBo-
BaTh COXPAHEHHUIO
OKpY>Karolleu cpenbl,
pecypcocOepeKeHHIO,
MPUMEHSTH 3HAHUS
00 U3MEHEHUU KJIH-
MaTa, IpUHIUIBI Oe-
PEXKIUBOTO MPOU3-
BOJICTBA, Y (EKTUB-
HO IEMCTBOBATE B
Ype3BbIYANHBIX CUTY-
arusx

B o0aactu
BOCIIUTAHUA:
- c(OPMUPOBAHHOCTH JKOJIOTHU-
YECKOW KyJIbTYpbl, MOHUMAaHHUE
BIIUSTHHS COLIMaILHO-
SKOHOMHUYECKMX IMPOILECCOB Ha
COCTOSIHME IIPUPOJHOM U COLMU-
aIbHOM Cpelbl, OCO3HAHHUE TJIO0-
0aMBPHOTO XapakTepa IKOJIOTHYe-
CKHX TIpo0JIeM;

- IUIAHUPOBAHUE U OCYLIECTBJIE-
HHUE JEUCTBUH B OKpYKalOIIeH
Cpele Ha OCHOBE 3HaHMS LEJIEeH
YCTOMYMBOTO Pa3BUTHS YEJIOBE-
YeCcTBa;

AKTUBHOE HEMPUSITUE JCHCTBHIA,
IIPUHOCAIINX BPEIl OKPYKAIOLICH
cpene;

- yMEHHUE MPOTHO3UPOBATH He-
OJIarOMPUSITHBIC IKOJOTUYECKUE
MOCJENICTBUSL  TMpEaITpUHUMAae-
MBbIX JICHCTBHI, MPEIOTBpAIAThH
HX;

- pacIIUpEHHUE OMbITA JEATENb-
HOCTH DKOJIOTHYECKON Hampas-
JICHHOCTH;

- OBIIAJICHHE HAaBBIKAMH y4EOHO-
HCCIIEIOBATENILCKOU, MPOEKTHOM
H COIAIIBHOM JIeITEILHOCTH

IKOJOIHIECCKOI0

- chopMUpOBATH MIPEICTABICHUS: O XUMHU-
YECKOM COCTaBJIAIONIEH €CTECTBEHHOHAYY-
HOW KapTHHBI MUPA, POJIA XUMUH B IMO3HA-
HUU SBJICHUH NMPUPOJIBI, B (POPMHUPOBAHUH
MBIIUICHUSI W KYJIbTYpPhl JIMYHOCTH, €€
(YHKIIMOHAJILHON TPaMOTHOCTH, HE00XO-
JTUMOM ISl pelIeHus] TPAKTUYECKUX 3aja4
M 3KOJIOTHYECKH 000CHOBAHHOI'O OTHOIIIE-
HUS K CBOEMY 3/I0POBBIO W TPHUPOTHOU
cpene;

- YMeTh COONIOJaTh MpPaBHIIA IKOJIOTHYE-
CKH 1IE€JIECO00PAa3HOTO TIOBEACHUS B OBITY
U TPYAOBOW AEATENBHOCTH B LEISAX CO-
XPaHEHHUSI CBOETO 3JI0POBbSI U OKPYKaro-
1IeH IPUPOAHOU CPENbl; YUUTHIBATH OIlAC-
HOCTh BO3JICHCTBHUS Ha KHBBIC OPTaHU3MBI
ONpEJICTICHHBIX BEIIECTB, MOHUMAsi CMBICI
MoKazareyisi MpenesibHOW  JTOMyCTUMOU
KOHIICHTPALIUU

[IK 2.4. OcymiectB-
JSATh pa3paboTKy Te-
CTOBBIX HAOOPOB U
TECTOBBIX CIICHAPUEB
IUTS TPOTPAMMHOTO
obecriedeHus.

- CIIOCOOHOCTHL M TOTOBHOCTH K
CaMOCTOSITEIILHOMY TIOUCKY Me-
TOJIOB PEIICHUS TMPAKTHUYECKUX
3aja4, MPUMEHEHHUIO Pa3InYHBIX
METOJIOB ITO3HAHUS

chopMHUpPOBATh YMEHHUS:

- HNPUMCHATHL 3HAHUA JId O6’b$ICHeHI/I}I
pa3HO00pa3HBIX SBICHHIA U MPOIIECCOB;

- HOPUMCHATHL TCOPCTUYCCKUC 3HAHUA K
PEIICHHUIO MPAKTHYECKUX 3a/1a4.
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2. CTPYKTYPA U COAEP KAHUE YUYEBHOM JUCHUITTIUHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHO# padoThI

Bup yueOHoii padoTnbl Oo6bem
4acoB
MaxkcumanbHas yyeOHass Harpy3ka (Bcero) 78
Oos3aTesibHAsE AyIUTOPHAS y4eOHasi HAarpy3ka (Bcero) 74
B TOM YHCIJIC:
nabopaTopHbIE PaOOTHI 26
MPAKTUYECKHUE 3aAHATHUS 14
I[IpodeccnonaibHO-OPHMEHTHPOBAHHOE CO/iepKaHue (CoAep:KaHUe NPH- 2
KJIAJTHOT0 MOJXYJIs1)

Hrorosasi arrectanust B opme audQepeHIMpoBaHHOrO 3a4eTa 2




2.2. TeMaTu4yecKHH IJIAH U COJePKAHNE YUeOHOH TUCHUIINHBI « XUMHS»

HaumenoBanue Conep:kanue y4e0OHOro MaTepuaJa, JadopaTopHble padoThl M NMPAKTHYECKUE 3AHATHS, Oo0bem Dopmu-
pa3aenoB U TeM caMocCTosiTeIbHAs padoTa 00y4yaommxcs, Kypcopasi padbora (IIpoeKT) 4acoB pyemblie
KOMIIe-
TeHIIUN
1 2 3 4
Pa3nes 1. OcHOBBI cTpOeHUs! 6
BellecTBa
Tema 1.1. Ctpoenue aToMoB Coaeprxanue yueOHOro MaTepuaa 2 OK 01
XUMHYCCKHUX 3JICMCHTOB U 1 | CoBpemMeHHAst MOJIENIb CTPOCHHS aToMa. DIIEKTPOHHAs KoHpuryparus aroma. Kinaccudu-
NPUPOJA XUMUYCCKOH CBS3H KaIusi XAMAYECKHUX DJIEMEHTOB (S-, p-, d-a5ieMenTsl). OCHOBHOE M BO30YKJICHHBIC COCTO-
SIHUSL aTOMOB. BasieHTHbIE 3JI€KTpOHBI. BaneHTHOCTh. DIIEKTpOHHAs HpHUpoAa XUMHUYE-
CKOM CBSI3U. DJIEKTPOOTPUIIATEILHOCTh. BUIbI XUMHUUECKOW CBsI3U (KOBaJIEHTHASI, NOHHAS,
MeTaJITYecKasi, BOAOPOIHAS) M CITIOCOOBI ee 00pa30BaHMsI.
Penrenue 3amaHuii Ha UCIOJIE30BaHNE XUMUYECKON CUMBOJIHUKH M HAa3BAaHUU COCIUHEHUN
110 HOMEHKJIAType MEKIYHApOJHOTO COI03a TEOPETUUECKON U MPUKIATHON XUMHUU U TPU-
BUAJBHBIX HAa3BAaHUI ISl COCTABIIEHUS XUMHUYECKUX (OPMYJ IBYXaTOMHBIX COCIMHEHHI
(okcumoB, Cyab(GUI0B, THAPUIOB H T.I1.) M IPYTUX HEOPTaHUIECKUX COCIUHEHUN OT/ICIb-
HBIX KJIACCOB.
Pemienue 3aanuii Ha yCTAHOBJIEHUE CBS3U MEXKAY CTPOCHHEM aTOMOB XMMUYECKHX 3Jie-
MEHTOB U MEPUOJUUYECKIM U3MEHEHHUEM CBOMCTB XMMHYECKHUX 3JIEMEHTOB U UX COEIUHE-
HUI B COOTBETCTBUH C NOJIOKEHUEM [Iepronueckoi CucTeMsl.
IIpakTHYecKHe 3aHATHS 2
1 | Crpoenue Bemectsa
Tema 1.2. Ilepuognuecknii 3a- | CogepskaHue y4eOHOro MaTepuaa 2 OK 01
koH ¥ Tabmuna JI.1. Meunnene- 1 | Ilepuogmueckass cucrema xumuueckux sjeMeHToB JI.M. MenpaeneeBa. dusnueckuii OK 02

€Ba

cmblicn llepuomnueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHMUS
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX MU IMPOCTHIX U CIOKHBIX BEILIECTB B CO-
OTBETCTBUHU C MOJIOKEHHEM XUMHUUYECKOTO 3jeMeHTa B [lepuonnueckoi cucreme. Mupo-
BO33peHUECKOe U Hay4yHoe 3HaueHue [lepuommueckoro 3akona [[.M. Meunneneesa. Ilpo-
rHo3bl J[.. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKHUX 3JIEMEHTOB.
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PemieHne mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha XapaKTepU3alUio
XUMHUYECKHUX JJIEMEHTOB «MeTaunueckue / HEeMETAIUTMYeCKUE CBOWCTBA, JIEKTPOOTPH-
LATEIbHOCTh XUMHYECKUX JIEMEHTOB B COOTBETCTBHM C MX 3JIEKTPOHHBIM CTPOCHUEM U
MOJIO’KEHUEM B IEPUOJUUECKON cUCTEME XUMHUUECKUX AneMeHToB J[.M. Menneneesa»

Pasznen 2. Xumuueckue pe-
aAKIUHU

10

Tema 2.1. TUNBI XUMHYECKUX
peaxkuuit

Conep:kanue y4eOHOIro MaTepuasa

1

Knaccudukanus u TUIIBI XUMHYECKUX PEAKLIUN C y4acTHEM HEOPraHMYECKUX BEILECTB.
CocraBrieHrue ypaBHEHUM peaKIMil COSTMHCHMS, PAa3JIOKEHHUs, 3aMEIICHs, OOMEHa, B T.4.
peaxunﬁ TOpCHUs, OKUCIICHUA-BOCCTAHOBJICHU .

VYpaBHeHUs OKUCIIEHUsI-BOCCTaHOBJIeHHs. CTernenb okucaeHus. OKUCIUTENb U BOCCTaHO-
Butenb. CocTaBieHUuE U YpaBHUBAHUC OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MeE-
TOJIOM 3JIEKTpOHHOro Oananca. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU B MPUPO/IE,
MPOU3BOACTBCHHBIX MPOHCCCAX U KUSHCACATCIIbBHOCTU OPraHu3MOB

KonuuecrBennnle oTHONIEHUSI B XUMUU. OCHOBHBIE KOJIUYECTBEHHEBIE 3aKOHBI B XUMHUU U
pacyeThl M0 ypaBHEHUSAM XMMHUYECKHX peakiuil. Moib Kak eIuHHUIa KOJIMYEeCTBa Belle-
cTtBa. MonsipHas mMacca. 3aKOHbI COXPAaHEHHUSI MacChl U dHEpPruu. 3akoH ABorajpo. Mo-
J'ISIpHBIﬁ O6’beM ra3zos. OTHOcHUTENLHAS IIOTHOCTE Ta30B. PacueTkl 1o YpaBHCHHUAM XUMH-
YECKUX PEaKIMil ¢ UCIOJIb30BAHUEM MAacCChl, 00beMa (HOpMaJIbHBIC YCJIOBHS) ra3oB, KO-
JJMYEeCTBA BCUIECTBA

IIpakTHYecKHe 3aHATHSA

1 ‘ TuIbl XUMHYECKUX PEAKIUN

OK 01

Tema 2.2. DnexTponuTuyecKkas
JMCCOLMALUS M HOHHBIN 00-
MEH

Coaep:xaHue y4eOHOIro MaTepuaJia

1

Teopust snexkTpoauTUYECKON auccoruanui. MoHbl. DIEKTPOJUTHI, HEIJEKTPOIUTHI. Pe-
aKkuuu HoHHOTO oOMeHa. CoCTaBJICHHE peakluii HOHHOTO OOMEHA ITyTeM COCTaBICHUS UX
MOJIHBIX U COKpALICHHBIX MOHHBIX ypaBHeHUI. KHcI0THO-OCHOBHBIE peakuuu. 3aJaHus
Ha COCTaBJICHHUC MOHHBIX peaxunﬁ

JlabGoparopHblie padoThI

1 \ Tunel xuMudeckux peaknuii. Peakiium noHHOTO 0OMEHa

OK 01
OK 04

Pa3znea 3. Ctpoenue u cBoii-
CTBA HEOPTraHUYECKHUX Be-
IEeCTB

18
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Tewma 3.1. Knaccuduxarus,
HOMEHKJIaTypa U CTPOCHHE He-
OpPTaHMYECKUX BEIICCTB

Conep:kanue y4eOHOIro MaTepuasa

1

Homenknarypa HeopraHn4ecKuxX BELIECTB: Ha3BaHHE BELIECTBA UCXOJS M3 MX XHUMHUYe-
CKOH (pOpMYITBI HITU COCTABJICHUE XUMUYECKOU (DOPMYIIBI UCXOJISl U3 HA3BaHHSI BEUIECTBA
o mexxayHapoHoi (MFOITAK) wnu TpuBHaibHONM HOMEHKIIATYpE.

Pemenue 3amganuii mo kiaccupUKaIMKU, HOMEHKIIATYpE M XUMUYECKUM (opMyiaM Heop-
TaHUYECKHUX BEILIECTB PA3JIMYHBIX KJIACCOB (yrapHbIHA ras, yrieKuciblii ra3, aMMHak, ra-
IICHAsT U3BECTh, HETaIlleHAs! U3BECTh, MUTHEBASI COAA U APYTUX): HA3bIBATh U COCTABIISTH
(bopMyJIbl XUMUYECKHX BEUIECTB, OMPEENIATh MPUHAIICKHOCTH K Kiaccy.

Ncrounnku xumudeckoi nHopmanuu (CpeacTB MacCoBOM nH(popManuu, cetb MIHTepHET
u apyrue). [Touck mHbOpMaIu 0 Ha3BaHUAM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (op-
MyJiaMm

OK 01
OK 02
IIK 2.4

Tewma 3.2. ®uszuko-
XHMHYECKHE CBOMCTBA HEOP-
FaHUYECKUX BEILECTB

Conep:kanue y4eOHOro MaTepuasa

1

Mertamipl. O0upe ¢pu3znyeckue U XMMHUYECKHe CBOWcTBAa MeTayuioB. CrocoObl moyde-
Hus. [[pumMeHeHne MeTalJIOB B KOMITBIOTEPHOM TEXHUKE M AJIEKTPOHHMKE. 3HAYCHUE Me-
TaJJIOB M1 HEMETAJUIOB B MPUPOAE U KUZHEIECATEILHOCTH UYEJIOBEKAa U opraHu3MoB. Kop-
pO3Usl METAJJIOB: BHJIbI KOPPO3HH, CIOCOOBI 3aIIUTH METAJUIOB OT KOPPO3UHU

Hemeramner. O0mue ¢u3nueckue W XUMUYECKUE CBOWCTBA HEMETAIUIOB. TUIUYHBIE
cBorictBa HemeTtaimioB [V— VII rpynn. Knaccudukanus u HOMEHKIaTypa COSAMHEHUMN
HeMeTa/uIoB. [I[puMeHeHue 21eMeHTOB (KpEMHUH U JIp.) B MOJYIIPOBOIHUKOBOM IJIEKTPO-
HuKe. KpyroBopoTsl GMOT€HHBIX 3JIEMEHTOB B IPUPOJE

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEHIECTB (OKCHUIOB, TUAPOK-
CHJIOB, KHCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB,
BOJOPOJHBIX COGHHHGHHﬁ, BBICIIUX OKCUIOB U THAPOKCUIOB.

CocraBieHre ypaBHEHUI XUMUYECKUX PEAKIMI C yJaCTHMEM IPOCTBIX U CIOXKHBIX HEOP-
TaHMYECKHUX BEIIECTB: METAJUIOB U HEMETAJJIOB; OKCUAOB METAUIOB, HEMETAIIJIOB U aM-
(OTEpHBIX AJIEMEHTOB; HEOPTAaHUYECKUX KUCIIOT, OCHOBAaHUM U aM(OTEPHBIX TMAPOKCH-
JIOB; HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOWCTBA.

Pemienne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUM Ha CBOMCTBA, COCTAaB,
NOJIy4eHHe U Oe3011acHOE UCIIOIb30BaHUE BaKHEHIINX HEOPIraHNYECKUX BEILECTB B OBITY
Y TIPaKTUUYECKOH 1eATEIbHOCTH Y€JI0BEKa

IIpakTHYecKHe 3aHATHSA

1 | CBoiicTBa HEOPraHNYECKMX BEIIECTB

OK 01
OK 02
IIK 2.4
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JlaboparopHblie padoThI

1

CBoiicTBa METAJUIOB

2

[Tonydyenne, coOupaHue 1 pacrio3HaBaHHUE T'a30B

Tewma 3.3. Uneatudukanms
HEOPTaHMYECKUX BEIICCTB

Coaep:xaHue y4eOHOro MaTepuaJia

JlabopaTopHbie paboThl

1

‘ Pemrenne OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha I/IILGHTI/I(l)I/IKaHI/IIO HCOPraHN4YCCKUX BCIICCTB

OK 01
OK 02
OK 04

Pa3nen 4. CtpoeHue u cBOIi-
CTBA OPraHMYecKHUX BellecTB

32

Tewma 4.1. Knaccuduxkarus,
CTPOCHHUE U HOMCHKJIATypa Op-
TaHUYECKUX BEILECTB

Coaep:xaHue yueOHOro MaTepuaJia

1

[TosiBneHue M pa3BUTHE OPraHUYECKON XMMUHU Kak Hayku. [IpeaMer opraHm4yeckou xu-
Muu. MecTto u 3HadeHHe OpFaHquCKOﬁ XUMHHU B CUCTEMC CCTCCTBCHHBIX HAYK.
XHMMHYECKOE CTPOCHUE KaK MOPSAJIOK COCTMHEHHUS aTOMOB B MOJIEKYJE€ COTJIacCHO WX Ba-
J1eHTHOCTH. OCHOBHBIE ITOJIOKEHUS TCOpUU XUMHUUYCCKOTIO CTPOCHHUSA OPraHUYCCKUX CO-
enuHeHut A.M. BytiepoBa. YTiepoaHBIH CKEIET OPraHMYeCKOW MOJICKYJIbl. 3aBHCH-
MOCTb CBOMCTB BEILIECTB OT XMMUYECKOT0 CTPOEHUs MOJIEKYI1. M3omMepust 1 ©30Mepsl.
[Tonsitne o dynkuuoHnansHOM Tpynmne. Pagukain. [IpuHnune! knaccudukanum opranuye-
CKMX COe€IUMHEHHMU. MexIyHapoaHas HOMEHKIATypa U IMPUHIUIILI HOMEHKJIATYphl Opra-
HU4eckux coequHeHuil. [Tonstue 00 azoTcoaepkamux COeIUHEHUAX, OMOJOTHYECKH aK-
TUBHBIX BellecTBax (yrieBojax, skKupax, 6emKax u Jp.), BRICOKOMOJIECKYISPHBIX COEIHUHE-
HUAX (MOHOMEP, TIOJIUMEP, CTPYKTYPHOE 3BEHO).

CocraBieHne MOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (DOpMyN OpraHHMYECKUX BEIIECTB
OTJICIbHBIX KJIACCOB, MCMOJb3Ysl UX Ha3BaHMs MO CUCTEMATUYECKON M TPUBUAIBHON HO-
MEHKJIaType (3THIIEH, alleTUJIeH, MIMLEpuH, (eHoN, popMabaerul, yKCycHas KUCIOTa,
). PacueTsl mpocteitmeir GpopMysbl OpraHMYECKON MOJEKYNbl, UCXOJs U3 dJie-
MEHTHOTO cocTaBa (B %)

OK 01
IIK 2.4

Tema 4.2. CBoiicTBa opraHu-
YECKUX COEIUHEHUI

Conep:kanue y4eOHOIro MaTepuasa

OU3NKO-XUMUYECKHUE CBOMCTBA OPraHUYECKUX COSAMHEHUH OTAETBHBIX KJIACCOB (0COOEHHOCTH
KJ1acCcU()MKALMU U HOMEHKJIATYpbl BHYTPH Kjacca; FOMOJIOTUYECKUN psia U olmas Gopmya;
n3oMepusi; GU3NUECKUE CBOMCTBA; XMMUYECKHE CBOMCTBA; CIIOCOOBI MOTY4EHNUs):

1

— TpefesbHbIE YTIeBOJOPOb! (aJKaHbl M IHUKJIOATKaHbl). ['OpeHrne MeTaHa Kak OJUH W3
OCHOBHBIX MCTOYHHMKOB TEIUIa B MPOMBIIUIEHHOCTU U ObITy. CBONCTBA MPUPOAHBIX yTiie-
BOJIOPOJIOB, HAXOXACHHUE B IPUPOJIE U IPUMEHEHHUE AJIKAHOB

OK 01
OK 02
OK 04
IIK 2.4
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— HEeTpeeNbHbIC (aJKEeHbI, AIKUHBI U alKaJHEeHbI) U apOMaTHYecKue yrieBoaopoasl. ['o-
peHUeE aleTuIeHa Kak ICTOYHUK BRICOKOTEMIIEPATYPHOTO IJIAMEHH ISl CBAPKU U PE3KHU
METaJIJIOB

3 | - KucnopocoaepKaIe COSAUHEHUs (CTUPTHI U (PeHOIIbI, KApOOHOBBIE KHCIOTHI U 3(pu-
PBL, albIETUIBl U KETOHBI, )KUPBI, yriaeBosl). [IpakTnyeckoe NpuMeHEeHUe STUIICHIINKO-
ns, rnunepuna, genona. [Ipumenenue dopmanbpaeruaa, ameraibAeruaa, YKCYCHOW KHUC-
70Thl. MblJIa Kak COJIM BBICIIMX KapOOHOBBIX KHCI0T. Morolire cBoicTBa Mbliia

4 | - a3oTcoaepKaiIue COeIUHEHUS (AMUHBI 1 AMHHOKHCIIOTHI, OeKH). BRICOKOMOTIEKYISp-

HbI€ COEIMHEHHS (CUHTETUYECKHME U OMOJIOrHMYeCKU-aKTUBHBIE). MoOHOMEp, MOJIHUMED,
CTPYKTYpHOE 3BeHO. [lonumepusanus 3TujieHa Kak OCHOBHOE HAINpPAaBJICHUE €r0 MCHOJIb-
30BaHus. [[puMeHeHre MoJIMMEPOB B KOMIIBIOTEPHON TEXHUKE U JIEKTpOHUKE [ eHeTnue-
CKasi CBA3b MEXIY KJaccaMHd OpraHMYeCKUX COEIMHEHHM. PermeHue mnpakTuko-
OPUEHTHUPOBAHHBIX TEOPETHUECKUX 3aJ]aHU Ha CBOMCTBA OPTraHUYECKUX COCAUHEHHI OT-
JCIIBbHBIX KJIaCCOB

IIpakTHYecKHe 3aHATHS 6
1 | IIpenenbHbIE U HEPEIEIbHBIE YIIIEBOAOPOIbI
2 | Kucnopocoaepxaniiue opraHuyeckie COeJMHEHUs
3 | AzoTconepxaniyue OpraHn4ecKiue CoeIMHEHUS
JlabopaTopHbie padoThl 14
1 | Ilony4yeHue >TUIEHA U U3YYECHHE €r0 CBOMCTB
2 | CBolicTBa ATHWJIOBOrO CIIMPTA U NINLEPUHA
3 | CBoiicTBa aIbIeTHI0OB
4 | CBolicTBa YKCYCHOM KUCJIOTBI
5 | CBolicTBa IIIOKO3BI, Caxapo3bl U KpaxMaia
6 | CoiicTBa 6€IKOB
7 | CBolicTBa IOJUMEPOB
Tema 4.3. Unentuduxanus Coaep:xaHue yueOHOro MaTepuasa 2 OK 01
OpraHUYECKUX BEUIECTB, UX 1 | Buoopranuueckue coenuHenus. [Ipumenenne u Groormyeckast poib yrieBoaos. Okuc- OK 02
3HAYCHHUE U IPUMCHECHHUE B JICHHE YTIICBOJIOB — HCTOYHUK SHEPTHH KHUBBIX OpraHu3mMoB. O0IacTH MPUMEHCHHUS aMu- OK 04
OBITOBOM M IIPOU3BOJCTBEHHOM HOKHUCIOT. [IpeBpamienust GEITKOB MUK B OpraHu3Me. bronmorndeckue QyHKIMN OEIKOB. IIK 2.4

JCATCIIBHOCTH YCJIIOBCKA

Buonornyeckue ¢pyHkuuu xupoB. Poib opraHnueckoil XMMHUK B pelIeHud NpolieM Mu-
neBoil 6e3omacHoCTH. PosTh opraHndyeckoil XMMHH B PeIIEHUN MTPOOJIEM dHEPTeTUUECKON
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0€30MacHOCTH, CO3JaHMHM HOBBIX MaTEpUAIOB, HOBBIX MCTOYHUKOB PHEPruu (aJbTepHa-
THUBHBIE UICTOYHUKH 3HEPrun). OnacHOCTh BO3/IEUCTBUS Ha JKUBbIE OPTaHU3MBbI OpraHuye-
CKHX BEIIECTB OTAENBHBIX KJIACCOB (yIJI€BOJIOPOABI, CIHUPTHI, (DEHOINBI, XJIOpOpraHuye-
CKH€ MPOU3BOJHBIC, AbJAECTUBI U JIP.), CMBICI TTOKAa3aTelis MPeAesbHO T0MYCTUMON KOH-
HEHTpaluu

JlabopaTopHbie paboThl

1

Nnentrudukanys opraHndecKuX COSTMHEHUH OTETBHBIX KJIACCOB OPTaHUYECKUX COCIH-
HEHUU

Pa3gen 5. Kunernueckue u
TePMOJAMHAMHUYECKHE 3aKO0-
HOMEPHOCTH NMPOTEKAHUS
XHMHYECKHUX peaKuui

Tema 5.1. CkopocTh XUMHUYE-
CKHUX PEaKLIHi.
XUMHUYECKOE PABHOBECHE

Conep:kanue y4eOHOIro MaTepuasa

1

CKOpOCTh peakify, €€ 3aBUCUMOCTh OT PA3IUYHBIX (PaKTOPOB: MPUPOIBI PEArUPYIOLINX
BEILECTB, KOHIIEHTPALMK PEAruPYIOMIMX BEIIECTB, TEMIIEPATYPhl M IJIOMAAU PEAKIIMOH-
HOU TOBepXHOCTH. TemioBble 3((GEeKThl XUMUYECKUX peakuid. DK30- U 3HIOTEpMUYE-
ckue, peakiuu. OOpaTUMOCTh peakiuii. XMMUYECKOE PaBHOBECUE U €r0 CMEIICHHE MO/
JIeMCTBUEM Pa3IMYHBIX (PAKTOPOB (KOHIEHTpAIMs PEareéHTOB WM NMPOIYKTOB PEaKIIHH,
JaBJICHUE, TEMIIepaTypa) AJs CO3/AaHUs ONTUMAIIbHBIX YCIOBHUM MPOTEKaHUSI XUMUYECKUX
npoueccoB. [Ipunnun Jle [larense

Pemennie mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUIl Ha aHanu3 (AKTOPOB, BIMSIONIMX Ha
U3MEHEHHE CKOPOCTH XUMHMUYECKOW PEaKLUH, B T.4. C TIO3HUILUN 3KOJIOTMYECKH LEIec000-
pa3HOTO MOBeACHUS B ObITY U TPYIOBOM AESITEILHOCTH B LIESX COXPAHEHUSI CBOETO 370-
POBbS U OKPYKAIOIIECH IPUPOAHOU CPEBI

Pelienne npakTUKO-OPUEHTHUPOBAHHBIX 33/IaHUI Ha puMeHeHue npuHuuna Jle-1larense
JUIsL HAXO>KJICHUSI HAIIpaBJICHUs CMELIEHUS PaBHOBECHS XMMHUUYECKOM PEaKIUM M aHAJIN3
($akTOpOB, BIUSIOMNX HA CMEIIEHHE XUMHUYECKOTO PaBHOBECHUS

IIpakTHYecKHe 3aHATHSA

1

TepMoguHaMu4ecKkre 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHUUYECKUX peakuuil. PaBHoBecue
XUMHYECKUX peaKui

OK 01
OK 02
IIK 2.4

Pa3znea 6. PacTtBopnl

=

Tema 6.1. [Tonsitue o pacTBo-

1 \ PactBopenune kak Qusznko-xumuueckuii mporecc. PactBopbel. CriocoObl MPUTOTOBICHUS

OK 01
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pax pactBopoB. PactBopumocTs. MaccoBasi 107151 paCTBOPEHHOro BeliecTBa. CMBICT MOKa3a- OK 02
TENsI IPEEIbHO AONMYCTUMOM KOHIEHTPALlUU U €r0 UCII0JIb30BaHUE B OLIEHKE YKOJIOrHYe- OK 07
cKkor Oe3omacHOCTH. [IpaBmiia SKOJOTHYECKH IEIeCO00pPa3HOr0 TOBEJACHUS B OBITY U IIK 2.4
TPYJIOBOM JEATEIBHOCTH B LIENISAX COXPAHEHUsSI CBOETO 3JI0POBBS U OKPYXKAIOIIEel MPUpoI-
HOM cpeJibl; ONaCHOCTh BO3JICHCTBUS Ha KUBbIE OPTaHU3MBbI OIIPEIETICHHBIX BEILIECTB
Pemienne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN HA PACTBOPHI, MCIOJIb3Yye-
MbI€ B OBITOBOM U IPOU3BOJCTBEHHON JESITEILHOCTH YeJIOBEKa
Tema 6.2. UccrnenoBanue JlabopaTopHbie paboThl 2
CBOMCTB PacTBOpPOB 1 | IIpuroroBneHnue pacTBOPOB 33aJaHHOM (MaccoBOH, %) KOHILIEHTPALUN
IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COJlepkaHue (coiepKaHne NPUKJIATHOT0 MO1YJIs1)
Pazgea 7. Xumus B ObITY M 2
NMPOU3BOACTBCHHOM J1es-
TeJIbHOCTH YeJIOBEKAa
Xumus B ObITY U TIPOU3BO/I- Coaeprxanue yueOHOI0o MaTepuaa 2 OK 01
CTBEHHOMU JEATEILHOCTH Y€EII0- 1 | HoBeiilne DOCTHXXEHUS XUMHUYECKOW HAYKM M XMMUYECKON TeXHOJIOruu. Poiap xumMun B OK 02
BEKa 00eCTeYeHNH FKOJIOTUYECKOM, SJHEPreTUYeCKON 1 MUILEBOM 0€30MacHOCTH, Pa3BUTUH Me- OK 04
nunHbl. [IpaBuia moucka M aHaau3a XUMHYECKOW WHGOPMAIUU U3 Pa3IuvHBIX WCTOY- OK 07
HUKOB (HayuHas W yueOHO-HaydHas JUTeparypa, CpeCTBa MaccoBOi MH(OpMAIUH, CETh IIK 2.4
HNuTtepHer)
2 | Ilouck m aHanmu3 KEHUCOB O MPUMEHEHUU XMMHUYECKUX BEIECTB M TEXHOJOTUU C YyUETOM
Oynymiei mpodeccuoHaTbHON NeATEILHOCTH 10 TeMaM: Ba)KHEUITNE CTPOUTEIIbHBIC Ma-
Tepuaibl, KOHCTPYKIIMOHHBIE MaTepUalbl, MaTEpUANbl JIJIsl SJIEKTPOHUKH, HAHOMAaTepHa-
JIBL
3amura: [IpencraBienue pe3ynbTaTOB pelICHHs KEHCOB B (hopMe MUHHU-AOKIAAA C Tpe-
3eHTanuen
IIpomeskrounas arrecrauust 1ud.3auer 2
Hroro 78

J11s XapaKTepUCTUKU YPOBHSI OCBOCHHSI YI€OHOTO MaTepHalia UCTIOIb3YIOTCS CICAYIOIIe 0003HAYCHHS:

1. — 0O3HAaKOMHUTENHHBIN (Y3HaBaHUE PaHEE U3YUYCHHBIX OOBEKTOB, CBOMCTB);

2. — penpoayKTHUBHBIN (BBIIIOJHEHHE ACSITEIBHOCTH IO 00pa3ily, MHCTPYKIIMH WX TIOJ] PyKOBOJICTBOM);

3.— MPOJYKTUBHBIN (TJITAHKPOBAHUE M CAMOCTOSTEIILHOE BHIIMTOJIHEHUE JISSITEIPHOCTH, PEIICHNE MPOOIEMHBIX 3a/1a4).
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3. YCJIOBUSI PEAJIN3AIIMA YYEBHOM JUCIHUIIJINHBI
3.1. O0pa3oBaTesibHbIE TEXHOJOTHHU
B yuebHOM mporecce, TOMUMO TEOPETHUYECKOTO OOydeHHs, KOTOopoe cocTaBisieT_66.6 %
ayJUTOPHBIX 3aHATHUI, NIMPOKO HCIOJB3YIOTCS aKTUBHbIE W MHTEPAKTUBHBIE (DOPMBI MPOBEICHUS
3aHATHA. B coueTaHnu ¢ BHEAYyTUTOPHOU CaMOCTOSITENILHON paboTol 3T0 criocoOCcTBYeT GopMHUpo-
BAaHMIO M PA3BUTHIO OOIIMX KOMITIETCHITNI O0yJarOIINXCS.

AKTUBHBIE W HMHTEPAKTHUBHBIE (HOPMBI MPOBEACHUS 3aHATHHA, HCIOJIb3YeMbIE B Y4eOHOM
rporecce

Hcnonp3yeMble akTUBHBIC M HHTEPAKTUBHBIE (POPMBI
MPOBEJICHUS 3aHATUI

TO CamocrodrenbHas paboTa ¢ TeKcTaMu yyeOHUKa, JOIOJ-

HUTEJIBHOMN JIUTEPATypOr

113 CemuHapcKue 3aHATHS

CamocrodrenbHas paboTa ¢ TeKcTaMu yuyeOHUKa, JOIOJ-

HUTEJIBHOMN JTUTEPATypOr

1,2 Mo3rosoii wrypm

Pabota ¢ Tabnuuamu, rpadukaMu, cXxeMamu

JIP CamocrodarenbHas paboTa ¢ TeKcTaMu ydyeOHUKa, JOIOJ-

HUTEJIBHOUN JIUTEPATypOr

ITouckoBas nabopatopHas padora

Mo3roBoii lWITypM

Cemectp Bun 3ansatus™

*) TO — Teopernueckoe ooyuenue, [13 — npaktuyeckue 3ansarus, JIP — mabopaTopHsie 3aHs-
THA

3.2. TpeOoBaHHMsA K MUHUMAJIBHOMY MAaTEePHAJbHO-TEXHHYECKOMY O0ecrnedeHHI0

Peanun3anus nporpaMMel JUCHUIUIMHBL TPEOYET HAMUUUs y4eOHOro KabuHera « XUMHUS».

Ob6opynoBanue yueOHOro KaOMHETa: CTOJBI ayJAUTOPHbIC, YUeHHUECKUe CTynbd, [lepuonu-
YecKas cucteMa XxuMudeckux sineMeHToB J[.M.MenneneeBa, qocka MenoBas.

O6opynoBanue nadbopaTopuu U pabodnx MecT JabopaTOpUU: CTOJBI TaOOpaTOpHbIE, YUEeHH-
YeCKHE CTYJIbs, LIKa(bl A1 XpaHEHUSI XUMUYECKUX PEaKTHUBOB, MIKA(bI IS XPAHEHUS] XUMHUUECKOU
HOCY/Ibl, METAJUTMYECKUE Ce(bI A XpaHEeHU XUMHUUECKUX PEaKTUBOB, BBHITSDKHOM mikad, [lepuo-
Jyeckas cucteMa xumudeckux anemeHToB J[.M.Menaeneesa, n1ocka MesioBasi, CpeACTBA MOKApPHOU
0€30I1aCHOCTH.

TexHuueckue cpeacTsa 00y4eHHsI: KOMIIBIOTED, MOAKIIOUYEHHBIN B JIOKAJIBHYIO CE€Th C BO3-
MOYKHOCTBIO BBIXO/Ia B MHTEPHET U JIOCTYIIOM B 3JICKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTEIbHYIO

cpeny.

3.3. UnpopmaunonHoe odecneyeHne 00y4eHus
Ilepeyenn pekomeHayeMbIX yu4eOHbIX H3daHuil, IHTepHeT-pecypcoB, 1ONOJTHUTEIbHOM
JIMTEPaTyphl.

OCHOBHBIE UICTOYHUKH:
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Tekcr: snextponHsid. - URL:_https://znanium.com/catalog/product/1362442 (mata 00-
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749 c. - ISBN 978-5-406-01549-0. - URL: https://book.ru/book/935925 (mara obparie-
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. I'muuka H. 3agaun u ynpakaeHus 1o odmiel xumuu: yaeoHoe mocodbue / ['munka H., JI.,

Aunexkceepa T., E., [lmarynosa H., b., Xpunynosa T. E. - Mocksa: KnoPyc, 2023. - 240 c.
- ISBN 978-5-406-11511-4. - URL: https://book.ru/book/949214 (mara oOpamieHus:
23.03.2023). - TekcT: SIEeKTPOHHBIM.

. Kokopesa B. Xumus: yued6noe nocodue / Kokopesa B., B. - Mocksa: KnoPyc, 2023. -

371 c. - ISBN 978-5-406-10075-2. - URL: https://book.ru/book/947249 (mata oGparie-
Hus: 23.03.2023). - TeKcT: 3JIeKTPOHHBII.

. Caenko O. Xumusa s HEXMMHYECKUX crienuaabHocTeit: yueObnunk / Caenko O., E. -

MockBa: KnoPyc, 2023. - 304 c. - ISBN 978-5-406-11295-3. - URL:
https://book.ru/book/948704 (mata ob6pamenus: 23.03.2023). — TeKCT: 37I€KTPOHHBII.

. Caenko O. Opranuueckas Xxumus (¢ npakTukymom): yueOHuk / Caenko O., E. - Mocksa:

KunoPyc, 2022. - 177 c. - ISBN 978-5-406-08358-1. - URL: https://book.ru/book/942658
(mata obpamenus: 23.03.2023). - TekcT: AMEKTPOHHBIM.
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2.

3.

OnektpoHHbI pecype «['azera Xumusa Mznarensckoro goma IlepBoe ceHTsOpsi». Dopma
nocryna: http://www.him. I september.ru/

ONEeKTpOHHBIM  pecypc «Xumussi B OTkpeiToM Kowiemke». dopma jgocryna
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2.

JleBunikuii, M. M. KapnaBan monekyn: xumusi HeoObrdHas u 3a6aBHas / M. M. JleBuir-
kuid. - Mocksa : AnpnuHa HOH-(ukmH, 2019. - 542 c. - ISBN 978-5-00139-101-2. -
Tekcr : amektponnbiit. - URL: https://znanium.com/catalog/product/1078455 (mara o6-
pamenusi: 14.03.2023). — Pexxum focTyma: 1o noArucke.

[eaunpiaa, JI. B. Xumusa. COOpHHK 3a7a4 U YIPOKHEHUH | yueOHO-METOIUYECKOE T10-
cobue / JI. B. llleBnunpina, M. 1. Ilonexaesa, A. 1. Anapues. - HoBocubupck : M31-Bo
HI'TY, 2019. - 63 c. - ISBN 978-5-7782-3975-3. - Tekcrt : snektponnsbri. - URL:
https://znanium.com/catalog/product/1870499 (mata obpamenus: 23.03.2023). — Pexxum
JIOCTYTIA: TIO TIOITHCKE.
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4.

T CHATIIAHBI

KOHTPOJIb W OIIEHKA PE3YJIBTATOB OCBOEHHS YYEBHOU

KoHTponb 1 olieHKa pe3yabTaToB 00YUYEHHUsI OCYLIECTBISETCS NpenojaBaTesieM B Ipolecce

MIPOBEJICHUS MPAKTUUECKUX 3aHATHI U 1a00pPaTOPHBIX paboT, TECTUPOBAHUS, & TAK)KE BBITOJIHEHUS

00yJaronMMucs WHIWBUAYAIbHBIX 3alaHUM, TMPOEKTOB, HMCCIEIOBAaHUU. Pe3ynbTaThl 00yueHUs

OIpeacIIA0T, YTO o6yqa}01u1/16051 AOJDKHBI 3HATh, IOHUMATh U JEMOHCTPUPOBATH IO 3aBCPUICHUHA

U3Y4YEHUS TUCLUIIIIUHBI.
Jlnst hopMupoBaHHs, KOHTPOJS U OLIEHKU PE3YyJIbTaTOB OCBOCHHUS Y4EOHOH IUCIHUIUTMHBI

UCTIOJIB3YETCSl CUCTEMa OIICHOYHBIX MEpPONPHUSATHHA, MPECTaBIAIoMmas co00i KOMIUIEKC Yy4eOHBIX

MEpOTPHUATHIA, COTIIACOBAHHBIX C Pe3yJbTaTaMU 00y4eHus u chopMyIHpoBaHHBIX ¢ yyetomM OT'OC

COO (nmpenmetHbie pe3ynbTaTsl o quctuminae) u @IOC CIIO0.

Ne | OK/IIK |Mopyas/Paznen/Tema| Pesyabrar 00ydyenusi | THIbl OlleHOYHBIX MEPONpHS-
THH
I | OcHoBHOe conep:xanue
1 Pa3nea 1. OcHoBBI ®opmysmpoBaTth 0a3o0-
CTPOEHHUS BelleCTBA |Bble MOHATHS U 3aKOHbI
XUMHHU
1.1 | OK 01 |Crpoenue atomoB xu-|CocraBisats xumuueckue |1. Tect «CTpoeHue aToMOB XH-
MUYECKUX DJIEMEHTOB|(POpPMYIIBI COSTUHEHUN B |MUYECKUX IJIEMEHTOB M TIPHUPO-
U TOpUpoAa XUMHUYE-|COOTBETCTBUHU CO CTEME- |/1a XUMUYECKOM CBS3U.
CKOH CBSI3U HBIO OKUCJIEHUS] XUMHYe- |2. 3a/layd Ha COCTaBJICHUE XU-
CKHX 3JIEMEHTOB, UCXOS [MHUYECKHX (OpPMYyN JBYXaTOM-
U3 BaJICHTHOCTH U 3JIEK- |HBIX COEJUHEHHH (OKCHIOB,
TPOOTPHUIIATEITLHOCTH Cynb(pUI0B, TUAPHUIOB U T.II.).
3. 3agaHus Ha HUCIOJb30BAHUE
XAMHYECKOM  CHUMBOJMKH U
Ha3BAHUN COEAUHEHHM 10 HO-
MEHKJIATYpE MEXIyHApOIHOTO
COH3a TEOPETUYECKOM U IpH-
KJIAJHOM XMMHMHM W TPHUBHAJb-
HBIX Ha3BaHUU JUIS1 COCTABIICHUS
XUMHYECKHX (opMyn  IByX-
ATOMHBIX COCJIWHCHHMH (OKCH-
IOB, CyIb(GUIOB, TUIPHUIIOB U
T.IL.) U APYTHUX HEOPTaHUYECKUX
COEIMHEHUN OTIEIbHBIX KJac-
COB
1.2 | OK 01 |[lepuonmueckuii 3akoH|Xapakrepu3oBatb XxuMu- |1. Tect «Meramnnueckue / He-
OK 02 |u Tabmuna J[.MI. MeH-|4eckue 3JIEMEHTHI B COOT- |METaJUIMYCCKHE CBOICTBA,
nieneeBa BETCTBHUHU C UX IOJIOKE-  |IMEKTPOOTPULATENBHOCTD u
HUEM B IIEPUOJUYECKON  |CPOJICTBO K AJIEKTPOHY XUMHYE-
CUCTEME XUMUYECKUX CKMX DJJIEMEHTOB B COOTBET-
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OK/IIK

Moayas/Pa3nen/Tema

PesynbTaT 00yuenust

Tunbl OLIEHOYHBIX MePONPHS-
THHA

anemeHToB JI.11. Menne-
JeeBa

CTBHE C UX BHGKTpOHHBIM CTpO-
€HHEM U TIOJIO)KCHHEM B TIEPHUO-
JHYECKOM CUCTEME XMMHUYECKUX
snemenToB JI.1. MenaeneeBa.

2. IlpakTthueckue 3agaHus Ha
yCTaHOBHeHI/Ie CBsA3HU MG)KI[y

CTPOCHHEM AaTOMOB XUMHYE-
CKHMX 3JIEMEHTOB U TEpHOJInYe-
CKHUM HM3MCHCHHEM CBOICTB XH-
MHYECKHX JJIEMEHTOB U HUX CO-
€IUHCHUH B COOTBETCTBHUH C
nonoxkeHueM Ilepuognueckoit
CHCTEME.

3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETHUUECKUE 3aJlaHusl Ha Xa-
pakTepu3aIuio XHUMUYECKHUX
3JIEMEHTOB: «MeTandeckue /
HEMETaJNIMISCKHE CBOICTBA,
3JIEKTPOOTPHUIIATETHHOCTD u
CPOJICTBO K DJICKTPOHY XUMHYE-
CKHX DJJICMEHTOB B COOTBET-
CTBUE C WX DJIEKTPOHHBIM CTPO-
€HUEM U TIOJIO)KEHUEM B MEPUO-
JUYECKOM CUCTEME XMMHYECCKUX

anemenToB .M. Menneneepay

2 Pa3nea 2. Xumnue- |XapakTepu3oBaThb TH-
CKHe peaKIuun bl XMMHYECKHX peak-
119707
2.1 | OK 01 |Tumnbel XuMH4YECKHX CocraBnarh peakuuu co- (1. 3amauMm  Ha CcOCTaBlIEHUE
OK 04 |peakumit €IMHEHMS, PA3JIOKEHUs, |ypaBHEHUN PEaKIUA:

oOMeHa, 3aMelecHu,
OKHCIUTEIBHO-
BOCCTaHOBHUTEIIbHBIC Pe-
aKIIuu

— COCOUHCHHWS, 3aMEIICHUS,
pasnoxeHusi, 0OMeHa;
— OKHCITUTEBHO-

BOCCTAaHOBUTENIBHBIX PEAKIUN C
UCIIOJIb30BAHUEM METO/a DJIeK-
TpPOHHOTO OanaHca.

2. 3ajaun Ha pacyeT Macchl Be-
niecTBa Wik 00bEéMa

ra3oB IO H3BECTHOMY KOJIMYe-
CTBY BeIllECTBa, Macce WA 00b-
€My OJIHOTO U3 Y4aCTBYIOLIUX B
pEakIu BEIIECTB; pACUETHI
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Ne | OK/IIK |Mopyas/Paznen/Tema| Pesynabrar 00ydyenusi | THnbl OlleHOYHBIX MEpPONpHS-
THI
Macchl (00bEéMa, KOJIMYECTBA
BEILIECTBA) MPOJYKTOB peaKkluy,
€CIIM OJJHO U3 BELIECTB HMEET
HPUMECH.
3. [Ipaktnueckass ~ pabora
«CTpoeHue BelllecTBa U XUMHU-
YECKUE PEAKIINHY
2.2 Onexrponutnueckas |CocTaBisiTh ypaBHeHHs |l. 3agaHus Ha COCTaBJIEHHUE MO-
OUCCOLMAIUSA M MOH-  |XMMHYECKHX PEAKIINU JEKYJSIPHBIX U HMOHHBIX peakx-
HBI OOMEH MOHHOTO OOMeHa € y4a- |[Mi C y4acTHEM KHCIIOT, OCHO-
CTUEM HEOPraHUYECKUX |BaHUW MU COJICH, YCTAHOBJICHUE
BEIIIECTB U3MEHEHUSI KUCIIOTHOCTH CPEJIbl
2. JlabGopatopnas pabora «Twu-
bl XUMHUYECKUX peakiui. Pe-
Ak NOHHOI'0 OOMEHa»
3 Paznen 3. Crpoenne u|HccaenoBars cTpoeHue
CBOMCTBA HEOPraHU- |M CBOMCTBA HEOPraHHU-
YeCKHX BellecTB YeCKHX BellecTB
3.1 | OK 01l |Knaccudpukamus, Ho-|Knaccudunuposars ne- |[1. Tect «Homenkmarypa wu
I[IK 2.4 |MeHKknaTypa M CTpoOe-|OpraHMYeCKHE BELECTBA |HA3BaHME HEOPraHMUYECKUX Be-

HUC HCOPraHUYCCKHUX

BCIICCTB

B COOTBETCTBHH C UX
CTPOCHUEM

HIECTB UCXOJd U3 UX XUMHUYe-
CKOM (OpMyIBI WM COCTaBIIC-
HUE XUMHYECKON (PpopMysbl Hc-
X0/ U3 Ha3BaHMs BEILECTBA IO
MEXIYHApOJAHOW WM TPUBH-
aJIbHOW HOMEHKJIATYPE».

2. 3ajaun Ha pacyeT MaccoBOM
monu  (Maccel) XUMHUYECKOTO
aieMeHTa (CO€IUHEHHUs]) B MO-
JeKyJe (cMecn).

3. IlpakTuyeckue 3anaHus IO
KJ1accu(pUKalliu, HOMEHKIIaType
U XUMHYECKUM (opMynaMm He-
OpraHMYECKHUX BEIIECTB pa3-
JIMYHBIX KJIACCOB.

4. IlpakTuueckue 3aqaHus Ha
ONpEAEICHUE XUMUYECKOW aK-
TUBHOCTH BELIECTB B 3aBUCUMO-
CTH BUJIa XMMHUYECKON CBS3U U
TUMNA KPUCTAUIMYECKON peleT-
KU
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OK/IIK

Moayas/Pa3nen/Tema

PesynbTaT 00yuenust

Tunbl OLIEHOYHBIX MePONPHS-
THHA

3.2

OK 01
OK 02
I1IK 2.4

DOU3UKO-XUMUYECKHUE
CBOICTBA HEOpPraHUYe-
CKHX BEIIECTB

YcranaBauBaTh 3aBHUCH-
MOCTh (DU3UKO-
XHUMHYECKHX CBOHCTB He-
OpraHMYECKUX BEIIECTB
OT CTPOCHHSI aTOMOB U
MOJIEKYJI, @ TAKXKE TUIIa
KPUCTAIUIMYECKOM pe-
LIETKU

1.Tect «OcobeHHOCTH XUMHYE-
CKHMX CBOMCTB OKCHJOB, KHCIIOT,
OCHOBaHUM, aM(OTEpHBIX THU-
POKCHUIOB U COJICIT».

2.3amaHusT HaA  COCTaBJICHHE
YPAaBHEHUN XUMUYECKHUX pEak-
LUA C ydacTUEM IIPOCTBIX U
CIIOXKHBIX HEOPraHMYECKHUX Be-
IIECTB: OKCUIOB METAJJIOB, HE-
METa/UIOB U aM(OTEPHBIX 3Jie-
MEHTOB; HEOPTraHWYECKHUX KHC-
JIOT, OCHOBaHUI U aM(OTEPHBIX
TUAPOKCUIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEepU3YIOLIUX HX
CBOWCTBA M CHOCOOBI MOJTyYe-
HUSL.

3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETHUYECKUE  3aJaHus
CBOICTBA W TMOJYyYECHHE HEOopra-
HUYECKHX BEIECTB

4 IlpakTruyeckas paborta

«CBoiicTBa HEOPraHUYECKUX

Ha

BELIECTBY
5.JIaGopaTopHbie paboThI
«CBoiicTBa MeTamioBy, «llomy-
YeHue, cOOMpaHue U pacro3Ha-

BaHHC Ia30B»

3.3

OK 01
OK 02
OK 04

WNnentudukanus He-
OpPraHWYECKUX BE-
IIECTB

Uccnenosats kauecTBEH-
HBIE pEaKIUy HeOpraHu-
YECKHUX BEILECTB

1. ITpakTHKO-OpHUEHTUPOBAHHBIE
3aJJaHUsS TIO0 COCTABJICHUIO XU-
MHUYECKUX PEaKIUil C y4acTHEM
HEOPraHMYECKUX BEIIEeCTB, HC-
MOJIb3YEMBIX JUIS X UICHTU(DU-
KallUu.

2.JIaGoparopHas pabota: «Pe-
[ICHHE  JKCIIEPUMEHTAIBHBIX
3aa4 Ha WACHTU(DUKAIMIO He-

OpTraHUYCCKUX BECIICCTB»

Pasnen 4. Ctpoenue u
CBONCTBAa OpraHuyve-
CKHX BellecTB

HccaenoBars cTpoeHue
U CBOICTBA OpraHuye-
CKMX BellecTB

4.1

OK 01

Knaccudukanms,

KnaccudumnmpoBats op-

1.3amanust Ha  COCTaBJICHHE
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OK/IIK

Moayas/Pa3nen/Tema

PesynbTaT 00yuenust

Tunbl OLIEHOYHBIX MePONPHS-
THHA

[IK 2.4

CTPOCHUC U HOMCHKIJIA-

Typa
BEILECTB

OpTraHUYCCKUX

TaHNYCCKHUEC BCUICCTBA B
COOTBCTCTBHUH C UX CTPO-
CHHUEM

Ha3BaHUN OpPraHUYECKUX CO-
€IMHEHUH 10 TPUBHUAIBLHON WU
MEXIYHapOAHON cucTeMaTuye-
CKOM HOMEHKJIaType.

2.3anagus

Ha COCTaBJICHHUC

IIOJIHBIX 148 COKpalICHHBIX
CTPYKTYPHBIX (OpPMYJ OpraHu-
YCCKUX BCIICCTB OTOCJIBHBIX
KJIACCOB.

3. 3amauu Ha ompeaeIeHue mpo-
creimeit (Gopmysbl opraHuye-
CKOW MOJIEKYJIbI, HCXOIS W3

3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
[IK 2.4

CgoiicTBa  Opranuye-

CKUX COEIUHECHUN

VYcranaBnuBaTh 3aBUCH-
MOCTh (hU3UKO-
XUMHYECKHUX CBOMCTB Op-
FaHUYECKUX BELIECTB OT
CTPOEHHUS MOJIEKYJI

1.3amanus
YpaBHEHUN XUMHUYECKHX pEaK-

Ha  COCTaBJICHUE
LIUNA C Y4aCTHEM OPraHUYECKUX
BEILIECTB Ha OCHOBAaHUM HUX CO-
CTaBa U CTPOCHHSI.

2.3amaHus  Ha  COCTaBJICHHUE
YPABHEHUN XUMHUYECKHX peak-
IUH, WUTOCTPUPYIOIINX XUMU-
YECKUE CBOMCTBA C YYETOM Me-
XaHU3MOB IPOTEKAaHUs JaHHBIX
pEaKUHl U TEHETUYECKOU CBS3U
OpPraHUYECKUX BEILECTB PA3HBIX
KJIaCCOB.

3. PacuerHble 3azauu 1o ypas-
HEHUSIM pEaKIuid € y4acTUEM
OpPraHWYECKHUX BEIECTB.

4 Ilpaktuueckue padotsl «Ilpe-
JIeIIbHbIE W HENpEJEIbHBIE YT-
nesoaoponas», «Kuciaopoaco-
JepKalllie OpraHU4YecKue Co-
eIUHEHUs», «A30TCoAepkKaIIe
OpTraHUYECKUE COCAUHEHUS.

5. JTabopatopusbie paboTsl «Ilo-
Jy4YEHHUE OTUJICHA U U3Yy4YCHHUE
e€ro CBOMCTB», «CBOWMCTBaA JITH-
JIOBOIO CHUPTA U TJIMIEPUHAY,
«CBolicTBa albJCTHIOBY,
«CBoiicTBa yKCYCHOH KHCIIO-
Tbl», «CBOWCTBa TJIIOKO3BI, Ca-
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Ne | OK/IIK |Mopyas/Paznen/Tema| Pesynabrar 00ydyenusi | THnbl OlleHOYHBIX MEpPONpHS-
THI
Xapo3sl U Kpaxmanay, «CBoW-
cTBa OenkoB», «CBoMCTBa mO-
JIUMEPOBY
43 |OKO01 [HMnentuduxamus op-|UccnenoBats kauecTBeH- |1.IIpakTuKo-opHeHTHPOBAHHBIE
OK 02 |raHMYecKHX BEIIECTB,|HbIC PEAKIIUM OPTaHUYe- |3aJaHHUs IO COCTABJICHUIO XH-
OK 04 |ux 3HaYe€HHE U NPUME-|CKUX COCIUHEHUN OT- MHUUYECKHX PEAKIUN C ydacThEeM
[IK 2.4 |Henne B OBITOBOM H|HEJIBHBIX KJIACCOB OpPraHMYeCKUX BEHIECTB, B T.U.
IIPOU3BOJICTBEHHON UCIIOJIB3YEMBIX ISl UX WUJICHTHU-
NESTENIbHOCTH YeJIoBe- ¢ukanuu B OBITY W TPOMBIIII-
Ka JICHHOCTHU.
2.JIaGopatopHas pabora:
«Unentudukauuss  opraHuye-
CKMX COEIMHEHHM OTIEIIbHBIX
KJIACCOB»
5 Pazgen 5. Kunernue- Xapakrepus3oBarhb BJIH-
CKMe M TepMOJAUHA-|sIHHE Pa3IHYHBbIX (pak-
MHYECKHEe  3aKOHO-|TOPOB HAa paBHOBeCHE H
MEPHOCTH IPOTEKAa-|CKOPOCTh XMMHYECKHX
HUSl XHMHYECKHUX pe-|peaKuuii
Ak
5.1 | OK 01 |Cxkopoctb xummnueckux | Xapakrepusonarb Biaus- | 1. [IpakTuko-opueHTHpOBaHHbBIE
OK 02 |peakuuil. XMUMHUYECKOE |HUE KOHIIEHTPALlMHU pea- |TCOPETHUYECKUE  3aJaHusl  Ha
[IK 2.4 |paBHOBecue TUPYIOLIUX BELIECTB U aHanmu3 (HaKTOpPOB, BIMSIOIINX
TEMIIEpaTyphl Ha CKO- Ha U3MEHEHHE CKOPOCTH XUMHU-
pOCTh XUMHYECKHUX peak- [deckord peakuuu. [IpakTuko-
005071 OpPHUEHTHPOBAHHBIE 3aJaHUsl Ha
XapakTepu3oBaTh BIMA- |ONpUMEHEeHWEe npuHnuna Jle-
HUE U3MeHeHus KoHleH- |[laTense qisi  HaxXOXIAEHUS
TpalMU BEILIECTB, PEaK- |HAMPABJICHUS CMEHICHUS paB-
LMY CPEIbl U TEMIIEPATy- |HOBECHS XUMHUYECKOW peakluu
pBI HA CMEIIIEHUE XUMHU- |U aHaJIu3 (PaKTOPOB, BIUSIOIINX
YECKOI'0 PaBHOBECHUS Ha CMEIIEHWE XHMHYECKOIO
paBHOBeECHS
2. Ipaktuueckast padora «Tep-
MOJMHAMUYECKHE 3aKOHOMEp-
HOCTH MPOTEKAHUS XUMUUYECKUX
peakuuii. PaBHOBeECcME XuUMHUe-
CKHX pEaKLHii»
6 Pa3nea 6. PactBopbl |MccienoBarh HCTHHHBIE

PACTBOPBHI € 32 IaHHBIMH
XapaKTepUCTUKAMHU
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Ne | OK/IIK |Mopyas/Paznen/Tema| Pesynabrar 00ydyenusi | THnbl OlleHOYHBIX MEpPONpHS-
THI
6.1 | OK 01 |Ilonsatue o pactBopax |PasnnuaTh HCTHHHBIE 1.3amaun  Ha HPUTOTOBIIEHUE
OK 02 pacTBOPHI pacTBOPOB.
I[IK 2.4 2. IIpakTUKO-OpUEHTUPOBAHHBIE
pacueTHble 3aJaHHsl Ha JHC-
MEPCHbIE CUCTEMBI, HUCIIONb3Yye-
MbI€ B OBITOBOW U TPOHU3BOJ-
CTBEHHOW JESITEIBHOCTH YEJO-
BEKa
6.2 | OK 0l |HccnenoBanue HccnenoBaTh pusmko- JlaGoparopHas paboTa
OK 04 |cBoiicTB pacTBOpOB XUMUYECKHE CBOMCTBA «IpuroroBiieHre  pacTBOPOB
[IK 2.4 HUCTHUHHBIX PacTBOPOB 3alaHHOM (MaccoBoM, %) KOH-
LEHTPALUN»
II | IIpodeccnoHAILHO-OPMEHTHPOBAHHOE COAepP:KaHHUe (CoAepkaHMe MPHUKJIATHOIO MOAY-
JIsl)

7 Pa3zpen 7. OnenuBaThL NocJjaen- 3ammrTa keiica (¢ yuerom 0y-
Xumus B ObITY H CcTBUSA OBITOBOM M MPO- |aymeid  npodeccHOHAIbHOMI
NMPOU3BOJACTBEHHOH |M3BOJCTBEHHOI Jesi- eI TeTbHOCTH)

AeITeJIbHOCTH YeJIO- (TeJbHOCTH YeJ0BeKa ¢

BEKa MO3U LU IKOJI0rHYe-

CKOMl Oe30macHOCTH

OK 01 |Xwumus B ObiTy U ipo- |OuenuBath nocneactsus |Kelic (¢ yuerom Oymymieit mpo-
OK 02 |u3BOACTBEHHOM /esi- |OBITOBOM M MIPOU3BOJI- (beccnoHambHON AEATEIBHOCTH)
OK 04 |TenbHOCTH YeNOBEKa |CTBEHHOM JesATEIbHOCTH |B0O3MOKHbBIE TEMBI KEHCOB:
OK 07 4esloBeKa ¢ Mo3uLIMi 3ko- |1.byaymue wmartepuansl s
I1IK 2.4 JIOTUYECKOW Oe30TMacHo- |aBWa-, MAIIUHO- W TPHOOpPO-

CTH

CTPOCHHUSI.
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