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Pabouwas nporpamma «OOJ1.13 Xumust» paspaboTaHa B COOTBETCTBUH C TPEOOBAHHAMH:

- @enepanbHOro roCylapCTBEHHOrO 06pa3oBaTeNIbHOTO CTAHAAPTa CPEIHEro OOLIEro
obpasoBanus. [Ipukaz MunuctepcTsa 06pa363a1m;1 u Hayku PO or 17 mas 2012 r. N 413 «O6
YTBEPKIEHHUH (eieparbHOro rocy1apcTBEHHOTO 06pa30BaTebHOrO CTaHIapTa CPeIHero o6Iero
obpa3zoBaHus»;

- OCHOBHOM 00pa3oBaTenbHON MporpaMMEI cpeHero obinero obpasosanus (aanee — OOII
COO); a
- (enepaTbHOTO  TOCYNAapCTBEHHOr0  0GDPA30BATENBLHOIO CTaHIapTa CpeIHero
npodeccHoHanbHOro obpazoBanus (manee — ®IOC CIIO) 08.02.01 CrpouTenscTBO H
9KCITyaTallysl 3JaHUH U COOPYKEHUH;

- IOpUMEpHOM pabodyeli mporpaMMbl 00me00pa3oBaTENbHON JHUCHMILIHHEI «XHMHS» 10
TEXHOJOTHYECKOMY TPOQUITIO;

- yuebHoro mnana no cnenuanbHocTH 08.02.01 CTpOUTENBLCTBO M IKCIUTyaTals 3MaH|H U
COOPYXKEHHUM;

- paboue#t mporpammbl BocmHTaHus Mo crnenradbHOCTH 08.02.01 CTpOHTENBCTBO H
IKCINTyaTalus 3JaHUH U COOPYKEHHUH.

Oprauusanus-pazpaborunk: KpacHOKYTCKMH 300BETEpUHApHBIM TEXHHKYM - (uama
(deneparbHOr0 TrOCYJapCTBEHHOTO OHOMKETHOTO 00pa30BaTeNbHOIO YUYPEXKICHHS BBICHIETO

obpazoBanus «CapaToBCKHM TOCYNapPCTBEHHBIA yHHBEPCHTET T'E€HETHKH, OMOTEXHOIOIHH W
umxenepun umenu H.U. Basunosay.

PaspaGotunk: BapanaeBa A.H., nmpenonasarens BrICIIEH KBaTH(DUKAIMOHHON KATErOPHH.
PaccMoTpeHa Ha 3aceJaHWHU IIMKJIOBOW KOMUCCHH 001e06pa3oBaTe/IbHbIX JUCLUIUINH,
npotokon Ne 7 ot «18» despans 2026 roza.

Ipencenarens MUKIOBOH KOMUCCHH /A ‘Za/ /IlImaguerxo M.A./

PexomeHmoBaHO MertoaudeckuM CoBeToM ¢uiMana K HCIOB30BAHHIO B y4eOHOM
npouecce, npotokon Ne 4 ot «20» deppans 2026 roxa.

(//4 /,/ /Txauesa .M./

I'Ipencena'renb METOAHUYECKOro COBETA

[/
PaccMOTpeHO u 0106pEHO Ha 3aCelaHKH NEIaroru4eckoro COBETa TEXHUKyMa,
npotokoi Ne 5 ot «25» deppans 2026 roaa.

[Ipencenarens neaaroruyecKoro CoBeTa // /Tkauesa I'.M./
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBI
OBIIEOBPA3OBATEJBbHON IJUCIAIIJINHBI
«00/.13 Xumusi»

1.1 MecT0 UCHMILUIMHBI B  CTPYKType OCHOBHOH  mpodeccHOHAIbLHOM
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

Oo6meobpazoBarensHas auctuiuinaa «OO0/.13 Xumusy sBisercss 00s13aTEBHON YacThIO
o0mieo0pa3oBaTenpHOTO IMKIA OOpa3oBarenbHONM mporpammbl 1o crenuanbHocTH 08.02.01
CTpouTenbCTBO U AKCIUTyaTalMsl 34aHUNH U COOPYKEHUH.

Oo6meobpazoBarensHas aucuuiuinHa «O0/].13 Xumus» nzydaercst Ha 6a30BOM ypOBHE.

1.2. llenu u ni1aHupyeMble pe3y/JbTAThl 0CBOCHHS THCIUIITUHBI:

1.2.1. llexp AUCHUTLIHHBI

Copepxanme pabodeid mporpammbl oOmieoOpasoBarenpbHOl muctumuinabl  «OO/.13
X¥MHUs» HapaBjIe€HO HA JIOCTHKEHUE PE3YIbTAaTOB €€ U3yUEHHs B COOTBETCTBUU C TPEOOBAaHUSIMU
®I'OC COO c yuerom npodeccronanpHoi HanpasieHHocTr PI'OC CIIO.

Henr wu3yuenuss yudeOHoOro mnpeamera «Xumus» Ha 0a30BOM YypOBHE:
dbopMUpOBaHHE Y CTYACHTOB IMIPEJICTABICHHUS O XUMHYECKOH COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MUpPa KaK OCHOBBI MPUHATHS PEHICHUN B )KM3HEHHBIX W MPOM3BOJACTBEHHBIX
CUTYaIUsX, OTBETCTBEHHOI'O MTOBEICHUS B IPUPOIHOM cpeie.

JlocTmkeHune 11ejim U3y4deHust ydeOHoro npeaMera « Xumus»Ha 0a30BOM ypPOBHE
obecreyrnBaeTCsl pelIeHUEM CJIEIYIOIINX 3a1ay:

- copMupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH NPOTEKAHUS XHUMHYECKHX MPOIECCOB H
ABJICHUM B OKpYXKalOIIEH cpene, LEJOCTHOM HaydYHOW KapTUHBI MHpA, B3aMMOCBS3H U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

- pa3BUTh YMEHHUS COCTaBIATh (HOPMYJBI HEOPraHMYECKUX W OpPraHMYECKHUX BEIIECTB,
YpaBHEHUS XHUMHUYECKHX peaKIMid, OOBSICHATh HX CMBICH, WHTEPIPETHPOBATH PE3YNIbTATHI
XUMHYECKHUX IKCIIEPUMEHTOB,

- copMUpPOBaTh HABBIKU TMPOBEACHUS MPOCTEUIINX XUMHUYECKHX OSKCIEPUMEHTAIBHBIX
UCCIIEIOBaHM ¢ COOJIOICHUEM MPaBMII 6€3011aCHOI0 OOPAIEHNUs C BELECTBAMU U TaOOpaTOPHBIM
000pyI0BaHUEM;

- pa3BUTh yYMEHHUS HUCIOJb30BaTh MH(MOpPMAIMI0 XUMHUYECKOTO XapakTepa W3 pa3iIMuHbIX
HUCTOYHUKOB;

- copmMupoBaTh YMEHHUS [POTHO3MPOBATh IOCIEACTBUS CBOEH JEATEIBHOCTH U
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOLIECCOB,;

- copMupoOBaTH MOHMMAHUE 3HAYUMOCTH JOCTIKEHUN XMMHUYECKON HAYKH M TEXHOJIOTUMN
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOJICTBEHHOU cep.

1.2.2.I1nanupyemMble pe3yabTaThl OCBOCHUS 0011e00Pa30BaATEIbHON JUCHTUNIMHBI
B cootBeTcTBUH ¢ PI"OC CIIO m Ha ocnoBe ®I'OC COO

Oco0oe 3HaueHue TUCHUIUTMHA UMEET NMpu (OPMUPOBAHUHU U PA3BUTHH OOLIUX U
npodeccuonansubix komnerennuii: OK 01, OK 02, OK 04, OK 07 u IIK 2.6.



Kox 1 HamMeHOBaHHeE
(opMupyemMbIX KOMNIETeHIM

l'[.namlpyeMble pe3yabTaTbl 0CBOCHUSI JUCHHUIIVIMHBI

Oowmme

JAucnunjanHapHbie

OK 01. Bri6upatsb crmocoObt
peleHus 3a1a4y
po(hecCUOHATBHOMN JESTEIbHOCTH
MMPUMCHHUTEJILHO K pa3JINYHbIM
KOHTEKCTaM

B yactun TPYAOBOI'0 BOCIIUTAHUA:

- TOTOBHOCTh K Tpydy, OCO3HaHHE IICHHOCTH
MacTepCTBa, TPYIO0TIO0HE;
- TOTOBHOCTH K aKTUBHOH JCATCIIBHOCTHU

TEXHOJIOTMYECKOH M COLUMATIbHOW HaIpaBICHHOCTH,
CIOCOOHOCTh ~ WHHUIMUPOBATh,  IUIAHUPOBaTh |
CaAMOCTOSATCIIBHO BBIITIOJIHATH TaKy}O JACATCIIBHOCTD,

- WHTEpeC K Pa3NIu4YHbIM cdepaM IpodhecCHOHATEHOMI
JIEITEIBHOCTH,

OBaanenue YHHBEpPCAJIbHBIMH Y4eOHBIMU
MO3HABATEeJIbLHBIMHU AeHCTBUSIMH:

a) 0a30Bble JJOrHYecKHUe JeiCTBUA.

- CaMOCTOSITETTLHO (dhopMynupoBaTh u
aKTyaJlu3upoBaTh Mpo0JieMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

- YyCTaHaBJINBATb CymeCTBeHHBIﬁ IMpU3HaK NJIn
OCHOBAaHUA JUJISA CpaBHCHU, KJ'IaCCI/I(i)I/IKa]_II/II/I 158
000011IeHNS;

- ompenmensaTh I JESATENLHOCTH,  3aJaBaTh

IapaMeTpPbl U KPUTEPUU UX JOCTUKECHUS,

- BBIABIATH 3aKOHOMEPHOCTH U TPOTHBOPEYUS B
paccMaTpuBaeMbIX SBICHUSIX;

- BHOCHUTHb KOPPEKTHUBBI B ACATCIbHOCTH, OLCHHNBATH
COOTBETCTBUEC PE3IYJILTATOB LEIAM, OLCHWBATHL PHCKU
MOCIIEACTBUN ACITEIHHOCTH,

- pa3BUBaTh KPEATWBHOE MEIIUICHHE TPU PEUICHUH
JKU3HEHHBIX MTPOOIIEM

0) 0a30BbIE MCCIEI0BATEIbCKUE JEHCTBUA:

- BIQJIETh HAaBBIKAMH YYEOHO-HCCIIEIOBATEILCKON H
MPOEKTHOM JIEATEIbHOCTH, HAaBBIKAMH pa3pelIcHUs
po0Jem;

- BJIaJCTh CHCTEMOH XMMHYECKHX 3HAHHH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraloIINe MOHATHA (XUMHUYECKHH 3JEMEHT, aTOM,
3JIEKTPOHHAs 000J0YKa aTtoMma, S-, p-, d-3JIEKTPOHHBIE OPOUTATH
aTOMOB, MOH, MOJICKYJIa, BAJICHTHOCTh, 3JICKTPOOTPHUIIATEIIEHOCTD,
CTENeHb OKHCJICHUS, XUMHUYECKasi CBA3b, MOIb, MOJISIpHAS Macca,
MOJISIPHBIN 00BEM, YIIICPOIHBINA CKENeT, (PYHKIIMOHAIbHAS IPYIIIa,
palnukai, u30Mepus, U30MEPBL, TOMOJIOTUYECKUIN Psid, TOMOJIOTH,
YIJIEBOJOPOBI, KHCIOPOA- W a30TCOACpIKAIIME COCIUHCHUS,
OHMOJIOTHYECKN AKTUBHBIE BEIIECTBA (YTIEBOJBI, XKUPHI, OENKH),
MOHOMED, IOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC

COCIMHEHMsI, KPHUCTAJUIMYECKas pelIeTKa, THIBl XUMHUYECKUX
peakuuit (OKHCITUTENTFHO-BOCCTAHOBUTEIHHBIE, 9K30-U
9HJIOTEPMUYECKHE, pEeaKIWd HMOHHOTO oOMeHa), pacTBOp,

3NEKTPOJIUTHI, HEIJEKTPOJIUTHI, SNEKTPOIUTHYECKAs TUCCOLIUAITIHS,
OKHCIIMTENb, BOCCTAaHOBUTEIb, CKOPOCTb XMMHYECKOH peakLu,
XUMHUYECKOe paBHOBECHE), TEOpPUM W  3aKOHBI  (Teopwus
XUMHUYECKOT0 CTPOSHHsI opraHndeckux Bemiects A.M. bytieposa,
TEOPHS IEKTPOIUTHUECKON AMCCOLMALNH, TEPUOANIECKUN 3aKOH
J.W. MenneneeBa, 3aKOH COXpPaHEHHS MAaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (PAKTOJIOTHUECKUE CBEICHUS O
CBOICTBAx, COCTaBe, MOJyYCHHH M OE30IacCHOM HCIIOJIb30BaHUH
BaXHEHIINX HEOPTaHUYECKUX M OPraHMYECKHX BEIIECTB B OBITY U
MIPAKTHYECKOH JIeTEeIbHOCTH Y€JI0BEKa;

- yMeTh BBISBIATH XapakTEpHbIE TPU3HAKM W B3aUMOCBS3b
M3Y4YEHHBIX OHATUH, IPUMEHATh COOTBETCTBYIOIINE MOHATUS MIPH
ONMCAaHUU CTPOEHUS U CBOWCTB HEOPraHWYECKUX M OPraHUYECKUX
BEIIECTB M UX MPEBPAIEHHI; BBIABIATH B3aHMOCBSI3b XUMUYECKUX
3HAHMH ¢  TOHATUSAMH M TPEACTABICHUSAMH  APYTUX
€CTECTBEHHOHAYYHBIX TPEIMETOB;

- YMETh MCIIOJb30BaTh HAUMEHOBAHUS XMMUYECKUX COEIUHEHUM
MEXK/IyHapOIHOI'0 CO03a TEOPETHUYECKON M NPUKIATHON XUMHHU U




- BBUSIBISATH [PUYMHHO-CIEJCTBEHHBIE CBS3M U
aKTyaJIM3UpOBaTh 3a/1ady, BBIABUIATb THIIOTE3Y €€
pelIeHus, HaXOIUTh apryMEHTHl IJIs JAO0Ka3aTelbCTBA
CBOMX yTBEpXKIEHHUH, 3aJaBaTb HapaMeTpel H
KPUTEPHHU PELICHUS;

- aHAJIM3UPOBATh MOJIYUYECHHBIC B XOJ€ PEILICHUS 3aJau

pe3yNbTaThl, KPUTHYECKU OILICHUBATH ux
JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

- YMETh TEPEHOCUTh 3HAHWA B IMO3HABATEIHHYI) H
MPAKTHUYECKYIO 00JIACTH KU3HEACITCILHOCTH;
- yMeThb HHTETPUPOBATH 3HAHUSA W3
MpeIMETHBIX 00JIacTel;

- BBIJIBUTaTh HOBBIC WJICH, Mpejiaratb OpUTHHAILHEIC
TIOAXOMBI U PEIICHUS;

- CHOCOOHOCTH MX HCIIOJB30BaHUS B IO3HABATEIHHOMN
U COLUAJIBHOM MPAKTUKE

Ppa3HbIX

TPUBHAJILHBIC Ha3BAHUS BXHEHIIUX BEIIECTB (ITHJICH, al[CTHIICH,
rmnepuH, (eHon, ¢opManbIerui, YKCyCHas KHCIIOTa, TIWINH,
YIapHbIA Ta3, YIJIEKUCHABIA ra3, amMMuak, TraiieHas HW3BECTb,
HeraiieHas W3BECTh, IMHThEBAs COAa W JPYTHX), COCTaBJSATH
(hopMyJIbI HEOPTAaHUYECKUX M OPTaHMYCCKUX BEIIECTB, YPABHCHUS
XUMHUYCCKUX PEaKIHi, OOBSACHATh HX CMBICI; ITOATBEPKIAThH
XapakTepHbBIC XUMHYCCKUE CBOIicTBa BCIIECTB
COOTBCTCTB}/IOHII/IMI/I 3KCHCpI/IMCHTaMI/I 1 3alinucsiMHnu ypaBHeHI/Iﬁ
XUMUYECKUX PEaKIIHii;

- yMeTh  YCTaHABIWBATh  IPHUHAUIEKHOCTh  HM3YYECHHBIX
HeOpFaHI/I‘IGCKI/IX u OpFaHI/I‘ICCKI/IX BCIICCTB K OHpeILeJIeHHI)IM
KJIaccaM W TPyIIaM COEIWHEHH, XapaKTepru30BaTh UX COCTaB H
BOKHEWILIME CBOMCTBA; ONPENENATh BHUIBl XUMHYECKUX CBSI3EH
(KOBaIICHTHaSI, HWOHHAasA, MCTaJJIMYCCKasd, BOILOpOILHaﬂ), THIIbBI
KPUCTAJUIMYECKUX  PEIIETOK  BEIIECTB;  KIACCHU(DHUIIMPOBATH
XUMHYECKUE PEaKIny;

- chopMHpOBaTh MPEJACTABICHUSI: O XUMUYESCKOW COCTABIISIOIICH
eCTeCTBeHHOHay‘IHOﬁ KapTI/IHI)I ana, pOJ'II/I XUMHUHU B IIO3HAHHUU
SIBIIGHUH TPHUPOIBI, B (DOPMHUPOBAHWW MEIIIICHUSI M KYJIBTYPHI
JUYHOCTH, e¢ (PYHKIMOHAIHLHOW TPaMOTHOCTH, HEOOXOIUMOU ISt
pEUICHUs MPAKTUYECKUX 337a4 M KOJOTHUECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOHOH Cpeie;

- YMEThb TPOBOJUTH pACUETHl 0 XWMHUYECKHM (opMylaM u

YpaBHEHUSIM  XUMHUYECKHUX  pEaKIMii C  HCIOJb30BAaHUEM
(U3MYECKUX  BEIMYHMH,  XapaKTePU3YIOIIMX  BEHIECTBA  C
KOJMYECTBEHHOW CTOPOHBI: Macchl, 0OBbeMa (HOpMAaJbHEIC

YCJ'IOBI/IH) ra30B, KOJIMYCCTBA BCIICCTBA, UCIIOJIb30BATh CUCTCMHBIC
XUMHUYCCKUE 3HAHUA I NPUHATHA peIHeHI/Iﬁ B KOHKPETHBIX
JKU3HCHHBIX CUTyalUAX, CBA3AaHHBIX C BCIICCTBAMU W HUX

IPUMEHEHUEM
OK 02. Ucnonp3oBath B 06s1acTH IEHHOCTH HAYYHOT'0 TO3HAHMA: - YyMeTh IUTAHWPOBATh M BBINIOJIHATh XUMHUYECKUN JKCIIEPUMEHT
COBPEMEHHBIE CPEJICTBA IIOUCKa, - c(hopMHUPOBaHHOCTD MHUPOBO33peHHs, | (IpeBpamieHusi OpraHMYecKWX BEUIECTB MpPH  HarpeBaHHH,

aHaJM3a U MHTEPIIpeTalun
nHpOpMaIu U HHOOPMAIMOHHBIE
TEXHOJIOTHH JJIsI BBIIOJTHCHHUS

COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAayKd M OOIIECTBEHHOW MpPaKTUKH, OCHOBAHHOTO HA
JHANore KyJabTyp, CIOCOOCTBYIOIIETO OCO3HAHMIO

MOJy4eHUEe HTWICHA M H3YYCHHE €ro CBOMCTB, Ka4eCTBCHHBIC
peakuuu Ha  ambACTHABI, Kpaxmald, YyKCYCHYK KHCIOTY;
JIeHaTypals OEIKOB MPU HaTrpeBaHWH, IBETHHIE PEaKInu OEIKOB;
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3aJ1a4 Mpo(heCCUOHATBHOMN
JESTeILHOCTH

CBOETO MECTa B MOJUKYIBTYPHOM MHPE;
- COBEpIIEHCTBOBaHUE SI3bIKOBOM M YHUTATEILCKOU
KyJTbTypbl KaK CpEICTBa B3aMMOICHCTBHA MEXIY
JIOBMHU U MTO3HAHUSI MUPA;

- OCO3HaHHE IIEHHOCTHM HAy4YHOW JEATEeIbHOCTH,

TOTOBHOCTh OCYILECTBIIATh MIPOEKTHYIO u
HCCIIEIOBATEIBCKYIO0 ACSITEIbHOCTh WHAUBUYATBHO U
B IpyTIIE;

OBaanenue YHHMBepCaJIbHbIMU yuyeOHbIMU

NMO3HABATEIbHBIMH A€HCTBUAMU:

B) padora ¢ undopmanmei:

- BIAJCTh HABHIKAMHU TIIOJYYCHUS HWHPOpPMAINH U3
WCTOYHUKOB  Pa3HBIX  THUIIOB,  CaMOCTOSITEIEHO
OCYILECTBIISTh IOWCK, aHalW3, CUCTEMaTH3alHuI0 |
WHTEPIpETaUi0 MHOOpMAIUK pPa3IHYHBIX BHJIOB M
(hopM npencTaBieHus;

- CO3/IaBaTh TEKCTHI B PA3IUUHBIX (hopMaTax C y4eToM
Ha3HaYeHWss HMHOOpPMALMKU U IICJIEBOM ayJAMTOPUH,
BEIOMpas ONTUMAIBHYI (OpPMY TIPEICTABICHUS W
BH3YaJIN3AIINN;

- OLICHNBATh JOCTOBEPHOCTD, JIETUTUMHOCTbD
nH(pOpMAIUK, €€ COOTBETCTBHE IPABOBBIM W
MOPaJbHO-3THYECKIM HOpMaM;

- HWCHONB30BaTh CpeJCTBa WH(POPMAIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B pEeIICHUN
KOTHUTHBHBIX, KOMMYHUKaTHBHBIX "
OpTaHU3alMOHHBIX 33124 C COOJI0AeHUEM TPeOOBaHUM
OPTOHOMMUKH, TEXHUKU 6630H3CHOCTI/I, TUTHUCHHI,
pecypcocOepekeHusl, MPaBOBBIX M STHYECKHX HOPM,
HOPM HUH(POPMAIIOHHON 0€30MTaCHOCTH;

- BJIaACTh HaBbIKaMU PACIIO3HABAHUA U 3allIUThI
nHpOpMaIuK, HGOPMAIIMOHHOW OE30MaCHOCTH
JINYHOCTH;

MPOBOJUTH PEaKIMd HOHHOTO OOMEHa, OMpPENeNATh Cpeay BOTHBIX
pacTBOpOB, KadeCTBEHHBIE pEakIuu Ha cyinbdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, Ha KaTHOH aMMOHUS; pemaThb
SKCIEpUMEHTAJIbHBIE 3afaud 1o TeMam "Metamiel" u
"Hemeramnsl") B COOTBETCTBMM C NpPaBWJIAMH  TEXHUKHU
0e30IacCHOCTH TIPH OOpaIIeHWH ¢ BEMIECTBAMHU M J1a0OpaTOPHBIM
00OpyZIOBaHHEM; TMPEACTaBIATh  PE3yJdbTaThl  XHUMHUYECKOTO
9KCIIEpUMEHTa B (OpME 3allMCH YPaBHEHHH COOTBETCTBYIOIINX
peaxkuuii 1 GOpMyIMPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIBTATOB,;
- YMETb aHIN3UPOBATh XUMUYECKYIO HH(OpMaIHIO, OTy4aeMyIO
U3 pa3HbIX MCTOYHHKOB (CPEJCTB MaccoBO WH(popMaimu, ceTbh
WnTepHet u npyrue);

- BJIaZleTh OCHOBHBIMH METOAAMHU HAYYHOI'O MO3HAHHS BEIIECTB U
XUMUYECKUX SBJICHUH (HAOIroAeHNe, M3MEpEHHE, SKCIICPUMEHT,
MOJICTUPOBAHUE);

- yYMETh NPOBOAWUTH pacyeTbl MO XUMHUYECKMM GopMmysaM H
YpaBHEHUSIM  XUMHYECKMX  peakiuidi ¢  HCIOJIb30BaHUEM
(Gu3MYeCKUX  BEIMYUH,  XapakTepU3YIONIMX  BEIIECTBA  C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 0O0beMa (HOpMaJIbHbIE
YCJIOBUS) TA30B, KOJMYECTBA BEIIECTBA; HCIIOJIb30BAaTh CHCTEMHBIC
XUMWYECKAE 3HaHUS Ui TPHHATHS PEHIeHUH B KOHKPETHBIX
KU3HCHHBIX CHUTyalUsiX, CBSI3aHHBIX C BELIECTBAMH M HUX
MIPUMEHEHUEM




OK 04. DddexTuBHO
B3aMMO/ICHCTBOBATh M paboTaTh B
KOJUIEKTHBE M KOMaHJIe

- TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U
CaMOOTIpeCIICHHUIO;

-OBJIaJICHWE HAaBBIKAMH y4eOHO-HCCIIeIOBATEECKOMH,
MIPOEKTHOM U COITMAILHON JESITEIbHOCTH;

OBJaajenue YHHBEPCAIbHBIMHU
KOMMYHHKATHBHBIMHU JAeHCTBUSIMU:

0) coBMeCTHasA J1eAITEJIbHOCTD.

- IIOHUMAThb u HUCIIOJIB30BaTh MMPpEeUMYIICCTBA
KOMaHJHOU ¥ WHAWBHUyaTbHOU PaOOTHI,

- TMpPUHUMATH [EJIH COBMECTHOH JAESTEeIhbHOCTH,
OpPraHU30BbIBATh U KOOPAWHUPOBATH ACUCTBUS IO €€
JIOCTHKCHUIO: COCTaBJISTh IUTaH JICVCTBUH,
pacnpenensiTe poilud C Y4eTOM MHEHWUN YYaCTHHUKOB
00CYXKIaTh Pe3yIbTaThl COBMECTHOM paOOTHI;

- KOOPAUHHPOBATHL W BBIIIOJIHATH pa60Ty B YCJIOBHUAX

pEaNbHOTO, BHUPTYAIBHOTO ¥ KOMOWHHPOBAHHOTO
B3aMMO/ICUCTBUS;
- OCYUIECTBIATh  IO3UTUBHOE  CTPATETUYECKOE

MOBEJCHHE B Pa3IMYHBIX CHUTyalUusiX, IPOSBIAThH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHULIMATHBHBIM
OBinafeHue YHHUBEpPCAJIbHBIMH PeryisiTHBHLIMH
JAeHCTBHAMM:

I) MPUHSATHE ce0s1 U APYTUX JHojeii:

- IPUHUMATh MOTUBBI M ApPTyYMEHThl JIPYTUX JIIOAEH
MIPH aHAJIM3€ PE3yIBTATOB JACSITEILHOCTH;

- IPU3HABATh CBOE IIPaBO M MPaBO APYTUX JIOAEH Ha
OIIIMOKH,

- pPa3BUBATh CIIOCOOHOCTH TIOHUMATh MU C TIO3UIHH
JPYToro 4ejoBeKa;

- yMeTh IUIAHUPOBATh M BBIMOJIHITH XUMHUYECKHHA IKCIIEPUMEHT
(peBpalieHuss  OPraHWYECKMX  BEIIECTB NPH  HArpeBaHHH,
MOJTyYeHNEe STHJICHA M H3y4YEHHE €ro CBOWCTB, KauyeCTBEHHBIC
peakuuM Ha  anbJeTHAbl, KpaxMall, YKCYCHYIO KHCIOTY;
JeHaTypauusi OEJIKOB TIPH HarpeBaHHM, IBETHBIC PEaKIK OEIKOB;
MIPOBOJUTDH PEAKIMH HOHHOTO OOMEHA, ONPENeNIATh CPEAY BOJHBIX
pacTBOpoOB, KayeCTBEHHBIC peakluud Ha cyibpar-, KapOoHAT- U

XJIOpUA-aHUOHBI, Ha KaTuoH AMMOHHMU, peuaTtb
SKCIEpUMEHTaJbHbIE 3aJaud 1o TeMaMm "Mertamiel"! u
"Hemertampl") B COOTBETCTBHHM C  MPaBHJIAMH  TEXHHUKHU

Oe3omacHOCTH MpH OOpaIleHUH C BEIIECTBAMHU H JIa00OPaTOPHBIM
00opymOoBaHHEM;  TMPEACTABIATH  PE3yAbTaThl  XHUMHYECKOTO
IKCIIEPUMEHTa B (opMe 3alUCH YpaBHEHHI COOTBETCTBYIOLIHMX
peakuuii 1 GOpPMYJIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB

OK 07. CogeiicTBOBaTH
COXPAaHEHUIO OKPYKAIOIIEN Cpeibl,
pecypcocOepexeHUI0, TPUMEHSITh
3HaHUS 00 U3MCHEHUH KITUMATa,
MPUHIHUITBI OEPEKITHUBOTO
MPOU3BOZCTBA, 3PPEKTUBHO

B o01acTH 3K010rM4Ye€CKOro BOCIUTAHMSA:

- chOpPMHPOBAHHOCTh DKOJOTMYECKOH  KYIBTYpEI,
IIOHUMAaHUEC BIIMSAAHUA COIIMAJIbHO-DKOHOMUNYCCKUX
MIPOLIECCOB HAa COCTOSIHWE MPHUPOJHOW M COLMAIBHOM
CpenBl, OCO3HAaHUE rI100abHOTO Xapakrepa
AKOJIOTHICCKUX TIPOOIIEM;

- c(hopMHPOBaThH MPEJCTABICHUS: O XUMHUYECKOH COCTaBIIAIOLIEH
€CTECTBEHHOHAYYHOU KapTHUHbI MHpA, POJIA XMUMHUHU B ITO3HAHUU
SBJICHUH TPUPOJBI, B (OPMHPOBAHWH MBIINUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (YHKIHOHATBHOW TPaMOTHOCTH, HEOOXOIUMOH ISt
pelIeHus MPaKTUYECKUX 3a1a4 M OKOJIOTHYECKH OOOCHOBAaHHOTO
OTHOILIEHUS K CBOEMY 3I0POBBIO U IPUPOJHOM Cpene;
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JIECTBOBATh B UPE3BbIYANHBIX
CUTYaLHIX

- TMJaHUPOBaHME U OCYIIECTBIEHHE JEHCTBHHA B
OKpY’Karollled cpele Ha OCHOBE 3HAaHMs LeNel
YCTONYHMBOTO Pa3BUTHS YEIIOBEYECTBA;

AKTUBHOE HETNPUIATHE NEUCTBUMN, NMPUHOCALIUX BpeEn
OKpY>Karollel cpene;

- yMEHHE  IPOTHO3MPOBATH
9KOJIOTUYECKHE  TIOCIEJCTBUS
JIEMCTBUM, IPEIOTBPAILATD UX;

- pacIIMpeHHE ONbITa AEATENBHOCTH JKOJIOTHMYECKOU
HaIPaBIEHHOCTH;

- OBIIJICHUE HABBIKAMHU YYE€OHO-HCCIIEA0BATEIbCKOMH,
MPOEKTHOM U COITMAIBHON AESITEIbHOCTH;

HEOIaronpHusITHBIC
PEAIPUHUMAEMBIX

- yMeThb cOOJIOJaTh MpaBWiIa DKOJOTHYECKH LEeIeco00pa3Horo
MOBeICHWsI B OBITY ©W TPYAOBOH [EATENBHOCTH B  IIEISAX
COXPaHEHUS CBOETO 3/IOPOBBS U OKPYXKAIOIIEH MPUPOTHON CPEIbl;
YUUTHIBATH OMACHOCTH BO3JCHCTBUSA HAa JKHUBBIC OPraHU3MBI
ONpENECICHHBIX  BEHIECTB, IOHMMAas  CMBICI  IOKa3aTess
NpeAesbHON AOMYCTUMONW KOHLIEHTpAaIU!

[IK 2.6. Koutponuposats
coOmozieHne TpeOOBaHUI OXpaHbI
Tpyna, 0e30macHOCTH
KU3HEACATCIPHOCTH W 3allUTy
OKpYy’Karomei Cpels npu
BBITTOJIHECHUHN CTPOUTEJILHBIX pa60T
Ha o0BeKTax KaIATaITBHOTO
CTPOUTELCTBA, peMoHTa u
PEKOHCTPYKIIMUHU 3aHUMN

BpEIHBIE U ONacHble (PaKTOPBI BO3ACHCTBUS
MPOM3BOJICTBA BU/Ia CTPOUTEIHHBIX pa0dOT Ha
PabOTHUKOB U OKPY>KAIOIIYIO CPey, METOIBI U
CpeACTBa MX MUHMUMH3ALUH U IPEIOTBPAILLCHHS

MIPOBEPSATH HAJMYNE U DKCIUTyaTallHOHHBIE XapaAKTEPUCTHKH
KOJUIEKTUBHBIX U MHIMBHYAIBHBIX CPEJCTB 3alIUTHI pAOOTHUKOB
OT BPEJHBIX U OMACHBIX ()aKTOPOB MPOU3BOICTBA BHIA
CTPOUTENBHBIX PadOT




1.3. KoauyectBo 4acoB, OTBOAMMOE Ha OCBOCHHE MPOrpaMMbl y4eOHOH
JAMCHUILTHHBI

O0Bem 0Opa3oBaTenbHOM Harpy3Ku oOydaromerocs /2 daca,
B TOM YHCIIE:

y4eOHBIX 3aHATUH 72 4acoB;

[TpomerxyTounas arrecrauus — qudpepeHIMpPOBaHHBIN 3a4eT.
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2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJbHOM JUCITATLIAHBI

2.1. O0beM QM CHUIIMHBI U BHAbI YUeOHOI padoThl

Bun yuyeonoii padoTsl

Oobvem 6 uacax

O0beM 00pa3oBaTeIbHOM MPOrPaMMBbI TUCIHIIIMHBI 72
B T.4.

OcHOBHOe coiep:kaHue 72
BT. 4.

TEOPETUIECKOE O0YUCHHE 32
MPAKTHYECKUE 3aHATH 12
nabopaTopHBIE 3aHATHUSL 16
IpodeccnonanbHO-opeHTHPOBAHHOE cojlep:KaHue (coAep:KaHue

NPUKJIATHOTO MOAYJISA) )

BT. 4.:

TEOpETHIECKOe O0yUCHHE 4
NpaKTHYECKUE 3aHITUSL -

nabopaTopHBIC 3aHATHUSL 8

KoncyabTanuu

IMpome:kyTouHas atrectanus (muddepeHMpoBaHHbII 3a4eT- 2 ceMecTp)
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2.2. TemaTuyecKkuii NJIAH M coJiep:KaHue YUeOHOM THCIMTIHHBI

HaumeHoBaHue Conep:xanue yuedOHOro MmaTepuasa (0CHOBHOE H NPO(ecCHOHAIbHO OPUEHTHPOBAHHOE), O0Bbém | @PopMupyeMble
pa3/ieJioB M TeM J1a00paTOpHbIe M NPAKTHYEeCKHE 3aHATHS, IPUKJIATHONH MO1YJIb YacoB | KOMIETeHIUH
1 2 3 4
Coaep:xkaHue yueOHOro MaTepuaJa 72
Pasnen 1. Teopernueckue 0CHOBbI XUMHU 24
Tema 1.1. Copnepxxanue yuyeOHOIo MaTepuaJia 4 OK 01
OcHOBHbIE XuMUYecKui 3MeMeHT. AToM. S1apo atoma, U30TOMbI. DJIEKTPOHHAST 000I04YKa. DHEPreTHUECKHe
XMMHUYECKHE TIOHATHUS |YPOBHH, MOAYPOBHU. ATOMHBIC opOHTaiu, s-, P-, 0- ameMeHThl. OCOOCHHOCTH paclpeaeiICHUs 5
U 3aKOHBI, CTPOEHHE |3JEKTPOHOB IO OPOMTAISIM B aTOMAax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS
aTOMOB  XUMMYECKUX |KOH(Uryparws aroMoB. OCHOBHBIE XUMHUYECKHE 3aKOHBI
3JIEMEHTOB IlpakTHYeckHe 3aHATHA
[Ipaktuyeckas pabora Nel. «OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XHMHU M PAacdeThl IO
YPaBHEHUSIM XMMUYECKHUX PEaKIuil».
OTHOCUTEIBHBIE aTOMHAasi M MOJIEKyJsspHas Macchl. MomsipHas macca. KonumdecTBo BemecTsa. 2
MaccoBast nons BemiectBa. 3akoH ABorajpo. MomspHblii 00beM ra3oB. OTHOcHUTENbHas
TUTOTHOCTP T'a30B. PacueTsl 0 ypaBHEHHSAM XMMUYECKHX PEAKIUil ¢ MCTIOIH30BAHUEM MAaCCOBOM
JIOJIM BEIIeCTBa, 00beMa (HOpMalIbHbIE YCIIOBUS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Conepxxanue yuyeOHOro MaTepuaJa 2 OK 01
Ilepnoanueckuii [Tepuonuueckass cucrema xumudeckux siemeHToB (.M. MenneneeBa. CBsi3b MEpUOJUUECKOTO OK 02
3aKOH 1 |3akoHa u [lepmoanyeckoi CUCTEMBI XUMHUYECKUX JJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOCHUS
[Tepuonuueckas aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHs CBOWCTB XUMHUECKHX OJIIEMEHTOB, OOpa3yeMbIX HMHU
CHCTEMa XMMMYECKHMX |ITPOCTBIX W CIIOKHBIX BEIECTB IO rpymmaM U nepuoaaM Ilepmonndeckoit cuctembl. 3HaueHHE
onementoB  JI.  W. |mepuoaMuyeckoro 3akoHa M CHUCTEMbl XUMHUYecKuX sjemeHToB [I.MI. MeHneneeBa B pa3BUTUHU
Menpeneesa, UX CBS3b |HAYKH. 2
C COBPEMEHHOU
Teopuen CTpOEHUs
aTOMOB

VYcraHOBIEHUE CBSI3U MEXKJYy CTPOCHHEM aTOMOB XMMHYECKUX JJIEMEHTOB M MEPUOJUYECKUM
N3MCHCHUCM CBOﬁCTB XUMHUYCCKUX DJICMCHTOB U UX COG}II/IHCHI/Iﬁ B COOTBETCTBHUH C ITOJIOKCHUECM
[lepnonnueckoid cuctemsbl. PerieHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUN Ha
XapakTEepU3alMI0 XUMHUYECKHX JJIeMEHTOB «MeTaumdeckue / HEMETANTMYECKHe CBOWCTBA
XUMHUYCCKUX DJJICMCHTOB B COOTBCTCTBUU C HX Z-)HeKTpOHHbIM CTpOeHI/IeM U TI0JIOKECHHEM B
MepUOINYECKON cucTeMe Xxummuieckux snemeHToB JI.M. MenneneeBay
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Tema 1.3.

Crpoenue  BemiecTBa
u npupoja
XMMHYECKOM  CBSI3H.
MHoroo6pa3ue
BEILIECTB

Conep:kanue y4eOHOT0 MaTepuaJia

Crpoenue BemiecTBa. XMMHUUYECKasi CBsA3b. BUIbl XUMHUYECKOM CBA3M (KOBaJCHTHAs HETIOSIpHAS U
NOJIsIpHAasi, MOHHAs, MeTajindeckas). MexaHu3Mbl 00pa3oBaHUs KOBAJIEHTHOM XHUMHYECKOU
cBs3  (OOMEHHBII ¥  JIOHOPHO-AaKIENTOpPHBIN). Bomopomnas  cBs3b.  BaleHTHOCTH.
DJIEKTPOOTpULIATENBLHOCTh. CTeneHb OKHCIIeHNs. VIOHBI: KATHOHBI ¥ AaHUOHBI

HpaKaneCRue 3aHATHSA

[TpakTuueckas pabota Ne2. «CtpoeHue BelecTBa U IpUpoia XUMUYECKOUN CBSI3N».
JeMoHCTpanusi MOJENe KPUCTAJUIMUECKUX PEIIeTOK: WOHHOW (XJIOpWJ HATpusi), aTOMHOM
(rpadut u anmMaz), MOJEKYIIPHOU (YTJIEKHCIBIA a3, UOM), METAJUIMUECKO (HATpuid, MarHuu,
Menb). PemeHne mpakTHUECKHUX 3aJlaHui Ha COCTaBIICHUE AJICKTPOHHO-TpaduyecKkux (hopMy
3JIeMEHTOB 1—4 nepnuooB

OK 01

Tema 1.4.
Knaccudukanms,

51 HOMEHKJIaTypa
HEOPraHUYECKUX
BEIIIECTB

Coaep:xanue yueOHOT0 MaTepHaJia

Knaccugukarus Heopranmueckux Beniects. HoMeHKIaTypa HEOpraHMIeCKHX BEMIeCTB (OKCHIBI,
THJIPOKCUBI, KHUCIIOTHI, coyii). BeliecTBa MOJEKYISIPHOTO M HEMOJIEKYJISPHOTO CTPOEHHUS.
ArperatHble cOCTOsiHUS BemlecTBa. Kpucramimyeckue U aMop@HbIE BeElIECTBA. 3aKOH
MIOCTOSIHCTBA COCTaBa BEILECTBA. THIBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHas, MOJEKYJIspHasi,
MOHHAsl, METAJJINYeCcKast). 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAININYECKON PEIIETKU

IIpakTHYeckHe 3aHATHA

[Tpaktuueckas padota Ne3. «HoMeHknaTypa HEOPraHUYECKUX BEIIECTBY.

Pemenue npakTHuecKux 3aJJaHUH MO KiacCU(UKALMU, HOMEHKIIATYpe U XUMHUUECKUM (opMysiaM
HEOPraHMYECKUX BEIECTB pa3JIUYHbIX KJaccoB (yrapHblil ra3, YIJIEKMCIbIM Ta3, aMMHaK,
raieHas W3BeCTb, HETralleHas H3BeCTh, NMHUThEBAs COJa M JAPYrHX): Ha3BaHUS BEILECTB IIO
mexnayHapoanoit (MIOIIAK) wnu TpuBHanbHONH HOMEHKIAType U COCTaBIeHHE (QOPMYJIbI
XUMHUYECKHX BEIECTB, ONpeAeieHHe MNPUHAIICKHOCTH K Kiaccy. [loumck unHpopmaruu mo
Ha3BaHUSIM, UJIEHTU(UKATOpaM, CTPYKTYpHBIM (opMmysaM. AHaU3 XUMUYECKOW HH(pOpMAIH,
MOJy4aeMOi U3 pa3HbIX HMCTOYHHKOB (CpeAcTB MaccoBod HHpopmaiuu, cerb HHTepHET H

JIpyTHe)

OK 01
OK 02

Tema 1.5.
Tuner XUMHAYECKUX
peakuui

Coaep:xanue yueOHOro MaTepuaJia

Xumuyeckass peakius. Krnaccudukanmuss XUMHYECKHX pEaKIMi B  HEOPraHWYeCKOW |
OpraHMYECKON XHUMHUHU. 3aKOHBl COXPAHEHHS MacChl BEIIECTBA, COXPAHEHUS U IpPEBpallleHUs
SHEpPrUH NPH XUMHUYECKUX peakuusx. OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU (YpaBHEHHUSI

OK 01
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OKHCJICHHUA-BOCCTAHOBJICHUA, CTCIICHb OKHCJICHHA, OKHUCIHNTCIIb n BOCCTaHOBHUTCIIb,
OKHCJIUTCIIbHO-BOCCTAHOBUTCIIBHBIC PCAKIIMKU B IMPUPOAC, HNPOU3BOACTBCHHLIX IIPOLECCAX U
KHN3HCICATCIIbHOCTH OpFaHI/ISMOB)

Tema 1.6.

CKOpOCTh XMMHUYECKUX
peakuuii. XHMHUYECKOE
paBHOBecHE

Coaep:xanue yueOHOT0 MaTepHaJia

CKOpOCTb peaklMM, €€ 3aBUCUMOCTh OT pa3jMyHbIX (HAKTOPOB: IMPHPOIbI PEArHPYIOLIUX
BEULIECTB, KOHLEHTPALMU PpPEarupyrolux BEIIECTB, TEMIEpaTypbl W IUIOMIAAU PEaKLHMOHHOU
noBepxHocTU. TerioBble 3()(PEKThl XUMHUECKUX PEeaKLUi: 3K30- U SHJOTEPMUYECKUE PEaKLUU.
OOpatumble peakuuu. XuUMHYeCKoe paBHOBecue. @DaxkTOpbl, BIUAIOLIME HA COCTOSIHHUE
XMMHUYECKOTO DPaBHOBECHs (KOHILIEHTpPALlUsl pEareHTOB WM HPOAYKTOB pPEaKLMH, JaBJICHUE,
temneparypa). [Ipunnun Jle Hlatense

JlabopaTopHble 3aHATUA

JlaGopatopnast pabora Nel. «BnusiHMe pa3nu4yHbIX (PAKTOPOB HA CKOPOCTh XHMHYECKOM
PEaKIUI.

Pemienne mTpakTUKO-OPUEHTHPOBAHHBIX 3aJlaHUM HaA aHalmu3 (PaKTOpPOB, BIHUAIONIMX Ha
U3MEHEHHE CKOPOCTH XMMHUYECKOH peakluu. 3aBUCHUMOCTh CKOPOCTH XMMHUYECKOH peakluu OT
NPUCYTCTBUSl KaTalu3aTopa Ha MpPHMEPE pa3lIoKeHUS IEePOKCHIAa BOXOPOJAa C IOMOIIBIO
JUOKCHa MapraHiia M KaTaja3pl. PelleHne mNpakTUKO-OPUMEHTHPOBAHHBIX 3aJaHUH Ha
IMPUMCHCHUC TPpHUHIMIIA Jle-IllaTense AT HAXOXKIACHUA HaIIPaBJICHUA CMCHICHUA PAaBHOBCCHA
XMMHUYECKON peakluy U aHaJIu3 (GaKkTOPOB, BIUSAIOUINX HAa CMEIIEHHEe XMMUYECKOI0 paBHOBECHUS

OK 01
OK 02

Tema 1.7.

PactBopsl, Teopus
ANEKTPOIIUTUIECKON
JACCOLHAIIN 51
HOHHBII 00MeH

Coaep:xanue yue0HOIro MaTepHaJia

PactBopbl. Buael pacTBOpoB MO COJEP)KaHHUIO PACTBOPEHHOTO BellecTBa. PacTBOPUMOCTD.
[TonsiTne O ucHepcHBIX cucrteMax. VICTHHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas [0Jis
BenlecTBa B pactBope. [lonstue o BomopoaHom nokazarene (pH) pactBopa. DnexTpoiauTuyeckas
qucconuanus. CUIIbHbIE U C1a0ble 3JICKTPOJIUTHI, HEANEKTPOJIUTHI. Peakiiun HOHHOTO 0OMeHa

JlabopaTopHble 3aHATHS

JlaGopatopHas pabota Ne2 «IIpuUroroBieHue pacTBOPOB».

[IpuroroBneHue pacTBOPOB 3aJaHHOW MACCOBOW JOJIEW PAaCTBOPEHHOTO BEIIECTBA, IPOBEICHUE
peakuuii HMOHHOTO OOMEHa, ONpeAeleHHe Cpeabl pacTBOPOB BEUIECTB C  MOMOIIBIO
YHHUBEPCAJIBHOIO HWHAMKaTOpa (KHUCHas, HEWUTpasibHas, IIeJI04Has). 3aJaHUs Ha COCTABIICHHE
HMOHHBIX peakuuil. PernieHue NMpakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUM HAa PACTBOPHI,
UCIOJIb3yeMble B ObITOBOM U MPOU3BOACTBEHHOMN AEATEILHOCTH YEI0BEKa

OK 01
OK 02
OK 04
OK 07
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Paznen 2. Heoprannuyeckasi xumus

12

Tema 2.1.
DOU3NKO-XUMHYECKUE
CBOICTBa
HEOPTraHUYECKHUX
BCIIECTB

Coaep:xanue yueOHOTro MaTepHaJia

Meramnel. [lonoxenue wmeramioB B Ilepronnueckodt cuCTEME XUMHUYECKUX SJIEMEHTOB.
Oco0eHHOCTH CTPOCHHS JJCKTPOHHBIX O0OJI0OYEK aTOMOB MeTaioB. OOmue ¢uznueckue
cBoiicTBa MeTauioB. CIUIaBbl METAJUIOB. OJIEKTPOXUMHUYECKUH psJl HANPSHKECHUHM METaJJIOB.
XUMHYECKHE CBOMCTBAa BOXXHEUIIMX METAJJIOB (HATPUM, KAJIUM, KaJIbIMK, MarHui, aJtOMUHUM,
IUHK, XpOM, >ele30, MeAb) W HuX coeAuHeHud. OOmme crocoObl MOTYYEHHs] METaJUIoB.
[IpuMeHeHne MeTaIoB B OBITY M TEXHHUKE.

Hemeramnbl. [lonoxenune HemeramioB B Ilepuoandeckoi cucteMe XxuMU4ecKux seMmeHToB J1.1.
MenzeneeBa 1 0COOEHHOCTH CTpOeHHs aTOMOB. DuU3nUecKe cBOHCTBAa HEMETAJIIIOB. AJUIOTPONUS
HEMETAJUIOB (Ha MpUMepe KHuciopona, cepbl, ¢ocdopa u yriepona). XMMHUUECKHE CBOWCTBA U
MPUMECHCHHE BAKHEHUIITNX HEMETAJUIOB (TaJIOTCHOB, cephl, a30Ta, hocdopa, yriaepoaa U KpeMHUS)
U HUX COSAVMHEHUH (OKCHUIOB, KHCIOPOICOJACPKAIMUX KHCJIOT, BOJOPOJHBIX COCIHMHCHHI).
[IprMeHeHNne Ba)KHENIINX HEMETAJUIOB U UX COCIMHEHUN

XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BeEUIECTB (OKCUIOB, THIAPOKCHJIOB,
KHUCIIOT, cojiell u np.). ['eHeTndeckas CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAICKAIIUX K
pa3IM4YHBIM KJIaccaM. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB IIPOCTBIX BEILECTB, BOJOPOIHBIX
COEJIMHEHUH, BHICIIMX OKCHJIOB ¥ THJPOKCUIIOB

JlabopaTopHble 3aHATHS

JlaGopatopHas pabota Ne3-4. «DPU3NKO-XUMHUYECKHE CBOMCTBA HEOPraHUUYECKUX BEIIECTB.
CocraBieHre ypaBHEHMH XUMHUYECKMX pEakIuid C y4yaCTHMEM TMPOCTBIX M  CIOXKHBIX
HEOPraHMYECKUX BEIECTB: METAJUIOB M HEMETAJUIOB; OKCUAOB METAIJIOB, HEMETAIIOB U
aM(OTEpHBIX DJIEMEHTOB; HEOPraHMUYECKUX KHUCIIOT, OCHOBaHUN M aM(OTEpHBIX THIPOKCHUIIOB;
HEOPraHUUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOICTBA.

Pacuétbl Macchl BemiecTBa WM 00bEMa Ta30B M0 U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce WU
00BbEMY OJIHOTO U3 y4YacTBYIOIIMX B PEAKIMU BEIIECTB, pacuéTbl mMacchl (00BbEMa, KOJIMYECTBA
BELIECTBA) MPOJYKTOB pEAKLUHU, €CIU OJHO M3 BEIIECTB MMEET MpUMeEcH. PerieHne mpakTHKO-
OpUEHTUPOBAaHHBIX 3a/laHUN Ha CBOICTBa, COCTaB, MOJyueHHWE W O€30MacHOE HCIOJIb30BAHUE
BO)XKHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPO(hecCHOHAIBHON JesITETbHOCTH YEJIOBEKA

OK 01
OK 02
OK 04
IIK 2.6

Tema 2.2.
Nnentuduxarus

Coaep:xaHue y4eOHOI0 MaTepuaJia

I

JlaGopaTopHble 3aHATHSA

OK 01
OK 02
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HCOPTraHN4YCCKUX
BCIICCTB

JlaGopaTtopHnas padora No5-6 «MaeHTrdUKaIMS HEOPTaHUIECKUX BEIIECTBY.

Pemienune sKCrepMMEHTAIBHBIX 33/1a4 110 XUMUYECKHM CBOMCTBAM METAJIOB M HEMETAJUIOB, IO
pacrio3HABAHHUIO U TIOJIYUYCHHIO COCIMHEHHH METAUIOB W HEMETAJUIOB (B3aMMOJICHCTBHE
TUIPOKCUIA ATIOMHUHHKS C pacTBOpaMU KUCJIOT W Ienodel,). MaeHTudukanms HeopraHnIecKux
BEIICCTB C KCIIOJIb30BAaHUEM HX (PH3UKO-XMMHUYECKHX CBOMCTB, XapaKTEPHBIX KAa4YeCTBEHHBIX
peakuumii. KadecTBeHHBIC peaknuu Ha Cyib(har-, KapOoOHAT- M XJIOPHUI-AaHHOHBI, Ha KaTHOHBI
METAJUIOB M KATHOH aMMOHUSI

OK 04
IIK 2.6

Paznen 3. Teopernueck

HE€ OCHOBBI opralmqeucoi/i XUMHUH

Tema 3.1.
Knaccudukanms,
CTPOCHHE u
HOMCHKJIATypa
OpPraHMYECKUX BEIECTB

Conep:xanue yueOHOTo MaTepHaJia

[Tpenmer opraHnyeckoil XuMuM: €€ BOZHUKHOBEHUE, pa3BUTHE U 3HAYECHUE B MOJIYYEHUH HOBBIX
BEUIECTB M MaTepuanoB. Teopusi CTpoeHUs opraHudeckux coennHeHudt A.M. Bbytneposa, eé
OCHOBHBIE NOJI0kKEeHUs. CTPYKTypHBIE (POPMYJIbI OPraHUYECKUX BellecTB. ['omosorus, usomepus.
XuMHYecKas CBSI3b B OPraHUYECKUX COEIMHEHUSIX: KpPAaTHbIE CBSA3H, G- U T-CBS3H.

[IpencraBiaenne o KiaaccupUKaMM OpraHUMYECKUX BellecTB. HomeHkIaTypa opraHMYecKHX
COeIMHEHUH (cucTeMaTH4ecKas) U TpUBUAIbHbIE HA3BAHUS BaXKHEUIINX MPEICTaBUTENEH KIIacCOB
OpPraHMYECKUX BEILIECTB

HpaKTuqecm[e 3aHATHSA

[Tpaktuyeckas padora Ned. «HomeHKIIaTypa OpraHn4eCKUX BEILIECTBY.

O3zHakoMieHne ¢ oOpa3slamMy OpraHMYecKHMX BEIIECTB W MaTepuajaMM Ha HX OCHOBE,
MOJICIUPOBAHNE MOJIEKYJI OPIraHUYECKUX BEIECTB, HAOIIOCHNE U ONTUCAHNE IEMOHCTPALIMOHHBIX
OTIBITOB IO MPEBPALICHUIO OPraHUYECKHUX BEIECTB MPU HarpeBaHuM (TU1aBiIeHHE, O0yTIMBaHUE U
ropenue). CocraBieHue MOTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJT OpraHUYeCKHX BELIECTB
OTJIENBHBIX KJACCOB, HCIIONb3YyS HX HA3BaHMWS II0 CUCTEMAaTUYECKOW M TPUBUAIBHOU
HOMEHKJIaType (STWIIEH, aleTWIeH, TJIMLEepHH, (eHod, (opManbaerui, YKCyCHas KHUCIIOTa,
rmnuH). Pacdersl mpocTteifmeit GpopMynbl opraHU4ecKOW MOJEKYJIbl, UCXOJS U3 3JIEMEHTHOIO
cocrasa (B %)

OK 01

Pasznea 4. Yriesoaopoanbl

12

Tema 4.1.
YriaeBogopoapl W HX
MPUPOJHBLIE UCTOYHUKH

Conep:kaHue y4eOHOro MaTepuaJjia

[TpenenbHBIE YTIEBOIOPOABI (AIKAHBI): COCTAB U CTPOCHUE, TOMOJIOTHUECKUN psifl. MeTaH U JTaH:
COCTaB, CTpOCHHE, (PU3NYECKUE M XWMHUUYECKHE CBOWCTBA (pEaKIMU 3aMEIICHUST W TOPEHUs),

MOJIY4YCHHUC U MTPUMCHCHUC.

OK 01
OK 02
OK 04
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HenpenenbHble yriieBo0pO bl (ATKEHBI, AIKAMEHBI, aJIKHHBI).

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKHUH psf. DTHIEH W MPONUJICH: COCTaB, CTPOCHHE,
buznyecKkne U XMMHYECKHe CBOWCTBA (peakiy TUIPUPOBAHUS, TaJOTeHUPOBAHUS, THIpaTalUH,
OKHCIICHUS U TIOJIMMEPHU3AIH ) MOJy4YeHHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 m meTwiOyraauen-1,3, XMMUYECKOE CTPOCHHE, CBOMCTBA (peaKius
NOJMMEPH3AIMK), IPUMEHEHHUE (151 CHHTE3a MPUPOTHOTO U CHHTETHYECKOTO KaydyKa U PE3UHBI).
AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKUH psld. AILIETUICH: COCTaB,
XUMHUYECKOE CTpOCHHME, (U3HUYECKHEe M XUMHYCCKHE CBOMCTBA (PEaKkIUU TUAPUPOBAHUS,
rajJoreHUpOBaHUs, THApAaTAllMd  TOPCHHUsA), TMOJyYeHHE W  NpPUMEHEHHe  (MCTOYHHK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHH JJISl CBAPKU U PE3KU METAJIOB)

Apomaruueckue yrieBogoposl (apeHsl). beH3on u Tomyosd: cocTaB, cTpoeHHe, (puznueckue u
XUMHYECKHE CBOMCTBA (peaklMU TajJOreHUPOBAHUS U HUTPOBAHMS), MOIYYEHUE U IIPUMEHEHHUE.
Tokcu4HOCTh apeHOB (BIHMsIHUE OCH30JIa HA OpraHM3M uelioBeKa). ['eHeTHuecKas CBs3b MEXIY
YTIIEBOAOPOAAMH, PUHAUICKAITIMH K PA3IMIHBIM KIIACCAM.

[TpupoaHble UCTOUHUKHU YriaeBoAopoAoB. [IpupoaHslit ra3 u nonyrHele HedTsHbIe ra3el. Hedts n
e€¢ mnpoucxoxnaenue. CrocoObl mnepepadOTKM HedTHU: MEperoHkKa, KPEeKUHI (TepMHUYECKUH,
KaTaluThuueckuil), muponu3. IlpoxykTtel  mepepa®oTku  HedTH, HMX MpPUMEHEHHE B
IPOMBINIIEHHOCTH U B ObITY. KaMeHHBIN yroib M NPOAYKTHI €ro NepepaboTKu

Tema 4.2.
DOU3NKO-XUMHYECKIE
CBOMCTBA
YIJIEBOAOPOJIOB

Coaep:xanue yueOHOro MaTepHaJia

JlabopaTropHble 3aHATHUS

JlaGopatopHas pabota Ne7-8 «CBoiicTBa yrieBoJOPOJOBY.

TpuBuanpHas U MEXIyHApoJHas HOMEHKJIATypa, XMMHYECKHE CBOWMCTBA, CIIOCOOBI MOJTy4YEHUS
yraeBonopoaos. Ilomyuenue sTuineHa M M3ydeHHME €ro CBOMCTB. MopennpoBaHHME MOJIEKYN H
XMMHYECKUX TPEBPAICHUN YIIeBo0poa0B (Ha MpUMepe dTaHa, STWIICHA, alleTHICHA W Jp.) U
raJIOT€HONPOU3BOJHBIX

OK 02
OK 04

Paznea 5. Kuciopoaocoaep:kammye oprannyecKue coeinHeHust

12

Tema 5.1.
Cnuprel. ®enon

Conep:kaHue y4eGHOr0 MaTepuasa

[IpenensHBIE OAHOATOMHBIE CITUPTHI (METAHOJ M ATAHOJI). CTPOCHHE, (PU3UUCCKUE U XUMUYCCKHE
CBOMCTBa (pEaKIMU C aKTUBHBIMH METaJUIaMH, TaJOT€HOBOJIOPOJAaMHU, TOPEHUE), MPUMEHEHHUE.
Bonpopoansie cBsi3M MEXAYy MOJIEKYyJIaMUd COUPTOB. PU3HOJIIOTMYECKOE IEHCTBUE METAHOIA U
3TaHOJIa HA OPraHN3M YeJIOBEKaA.

MHOroaToOMHbIC CHHMPTHI (ITUICHTIIUKOIb M TIIMICPUH): CTPOCHHE, (HU3UUCCKUE M XUMHUYCCKHEC

OK 01
OK 07

17




CBOWCTBA (B3aMMOAEHCTBUE CO WIEJOYHBIMM MeETa/llaMM, KauyeCTBEHHAas peakuus Ha
MHOI0aTOMHBIE CIUPTHI). DPUNOJIIOTUYECKOE AECWCTBUE Ha OpraHu3M uesioBeka. lIpuMeHeHue
[JIALEPUHA U STHJICHIJIUKOJIS.

@®enon. CTpoeHHE MOJEKYNbI, (U3MYECKHEe M XUMHUYECKHE CBoicTBa (eHona. TOKCHYHOCTH
¢denona, ero GpU3MOIOrNYECKOE JCHCTBUE HA OpraHu3M desoBeka. IIlpumenenune genona

Tema 5.2.
ANBOETUIbL.
KapOoHoBBIE KUCTOTHI.
Crnoxubie 3¢upsbl

Coaep:xanue yueOHOT0 MaTepHaJia

Anprerupl M KeTOHbl ((popManbAerujl, aueTajabAeruj, alueToH): CTpoeHue, (u3NYecKue U
XUMHUYECKHE CBOMCTBA (peakUMM OKHUCIEHHS M BOCCTAHOBJIEHHUS, KAYECTBEHHBIE PEAKIUH),
IIOJIy4YEHUE U IPUMEHEHHUE.

OMHOOCHOBHBIE TIpeNelibHbIe KapOOHOBBIE KHCIOTHI (MypaBbUHAsi M YKCYCHas KHCIIOTBHI):
CTpoeHue, (u3nyeckMe U XUMHYECKHe CBoicTBa (oOImMe CBOMCTBA KHCIOT, pEaKLus
sTepuduKanmu), TMojdydeHne U mnpuMmeHeHne. CTeapuHOBas M OJIGMHOBAs KHCIOTHI Kak
IPEJCTaBUTEIIN BBICIIUX KapOOHOBBIX KUCJIOT. Mbljla KaKk COJIM BBICIINX KapOOHOBBIX KHUCIOT, UX
MOIOIIee TIEUCTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOJHBIE KaPOOHOBBIX KUCIOT. ['MAPOAM3 CIOKHBIX 3pupoB. Kupsl.
I'maponus xupos. [IpuMeHeHne xupoB. buosornueckas posib )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrieBoabl

Coaep:xanue yueOHOro MaTepHaJia

YrneBonapl: coctaB, KiaccHU(UKAIUs yrieBOoJAOB (MOHO-, AU- M TMoOJucaxapuisl). ['moko3a —
OPOCTEHIIMKA MOHOCAaXapHJl: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3UYECKUE U XUMHUYECKHe
CBOMcTBa IIOKO3bI (B3aumogeictBue ¢ rugapokcunom wmenu (II), oxkucnenne aMMuadHbIM
pactBopoM okcuaa cepebpa (I), BocctaHoBieHue, OpokeHHEe TIIHOKO3bI), HAX0XKJIECHUE B MIPUPO/IE,
NpPUMEHEHHE TIIOKO3bI, OWOJIOTHYECKass pOJIb B JKU3HENCSITEIHHOCTH OpPraHM3Ma deIOBeKa.
®otocunTe3. PpyKTO3a KaK H30MEP TIFOKO3BI.

Caxapo3a — TIpeACTaBUTENb AWCAXapHIOB, THIPOJIA3 CaxXxapo3bl, HAXOXKICHHE B MPHUPOJE U
pUMEHEHHE.

[Tonucaxapuapl: KpaxMall W IEJUTION03a KaK TpUPOAHbIE monuMepbl. CTpoeHHWe KpaxMmana U
LEJUTIONIO3b], (PU3NUECKHEe U XMMUUYECKHE CBOMCTBA Kpaxmaa (THApPOJn3, KaueCTBEHHAs peaKIus ¢
HooM)

OK 01
OK 02
OK 04

Tema 5.4.
DU3UKO-XUMHUUYECKUE

Coaep:xanue yueOHOro MaTepHaJia

IIpakTHYecKkHe 3aHATHA

OK 01
OK 02
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CBOMCTBa
KHCJIOPOJIOCOIePKAIINX
OpraHUYECKUX
COCIMHECHUI

[Ipaktnueckass pabora Neo5. «HomeHkimarypa  KHCIOPOIOCOJEPKAIIMX  OPTaHUYECKHX
COCIIMHEHU .

TpuBuanabHas ¥ MEXKIyHapOIHAs HOMEHKJIATypa, XMMHUUYECKHE CBOWCTBA, CHOCOOBI IMOJyYCHUS
CIUpPTOB ¥ (HEHOJIOB, KAPOOHOBBIX KUCIOT U YPUPOB, aTbJACTHAOB U KeTOHOB. COCTaBICHHUE CXEM
peakuuii (B TOM 4YHCJIE€ MO MPEIIOKEHHBIM IIENOYKaM TIPEBPAIICHUN), XapaKTEPHU3YIOIINX
XMMHYECKHE CBOMCTBA KHCIOPOJOCOAEPKAIMX OPTaHUYECKUX COCTMHECHUI

JlaGopaTopHble 3aHATHSA

Jlaboparopuas padora Ne9-10. «Xumuueckue U QU3NUECKHE CBOICTBA KHCIOPOAOCOIEPKALINX
OpPTaHUYECKUX COCTUHECHHUS.

[IpoBenenune, HaOMIOACHHE U OINUCAHUE JAEMOHCTPALlMOHHBIX OIBITOB: TOPEHUE CHHUPTOB,
Ka4eCTBEHHbIC PEAKIMM OJHOATOMHBIX CHHPTOB (OKkucieHue 3taHona okcumoMm Memu (1)),
MHOT0aTOMHBIX CIHMPTOB (B3auMojeiicTBue riuuiepuna ¢ ruapokcuaom meau (1)), ampaerumos
(oKuClIeHMe aMMHuauHbIM pacTBopoM okcuaa cepeopa(l) wu  ruapokcumom wmemm  (I1),
B3aMMOJIEIICTBHE Kpaxmalia ¢ HOJI0OM), M3ydeHHEe CBOMCTB pacTBOPA YKCYCHON KUCIIOTHI

OK 04

Pa3nes 6. A3oTcoaepskamue OpraHu4ecKue coeJHHeHHA

(o3}

Tema 6.1.
AMUHBI.
AMUHOKHCITOTEI.
benku

Conep:xanue yueOHOTro MaTepuaJia

AMWHBI: METUJIAMUH — MNPOCTEHIINN MPEICTaBUTENb aMUHOB: COCTaB, XMMHYECKOE CTPOECHHE,
bu3nYecKue U XMMHUYECKUE CBOMCTBA, HAXOXKECHUE B TIPUPOJIE.

AMUHOKHUCIOTH Kak aM(OTepHble OpraHuyeckue coeAuHeHus. Dusznueckue M XUMHUYECKHE
CBOMCTBa aMHUHOKHUCIOT (Ha mNpuUMepe TiulKHA). buoiorumueckoe 3HAUYEHHE aAMUHOKHUCIIOT.
Ilentugel.

benku kak mpupomHbie monuMmepsl. [lepBuyHas, BTOpUYHAs M TPETHYHAS CTPYKTypa OETKOB.
XVMHUYECKUE CBOWCTBA OENKOB: THAPOIIN3, JCHATYpallNs, KAYECTBEHHBIC PeaKIINK Ha OCITKH

JlabopaTopHble 3aHATHSA

JlaGopatopHas padota Nel1-12. «CBoiicTBa a30TOCOIEpKAIUX OPTAHUIECKUX COSTUHEHHI.
duznyeckue 1 XMMUYECKHe CBOMCTBA aMUHOB (pEaKklMy ¢ KUCIOTaMU M TOPEHUs1) 1 aMUHOKHUCIIOT
(Ha mpumepe rimiuHa). HaOmronenue u onvcaHue JEMOHCTPALMOHHBIX OIBITOB: JECHATYypalus
OEJIKOB TP HArpEBaHUHU, IIBETHHIE PEAKITUN OCIIKOB

OK 01
OK 02
OK 04

Pazaen 7. BbICOKOMOJIEKYJISIpPHBIE COeIMHEHHUSI

Tema 7.1.
IlnacTmaccel.

Conep:kanue y4eOHOT0 MaTepHuaJia

N

IIpakTnyeckune 3aHsATHSA

OK 01
OK 02
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Kayuyku. Bonokna

[Ipaktuueckas pabora Ne6. «CuHTe3, aHanMM3 W KIacCH(HKAIUSA BBICOKOMOJICKYJISPHBIX
COCIIMHECHMI

OCHOBHBIE TMOHATHUA XUMHUH BBICOKOMOJICKYJISIDHBIX COCAMHEHHUI: MOHOMEp, IOJUMEP,
CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEpPHU3ALNK, CPEIHSsT MOJIeKylspHas Macca. OCHOBHbIC
METO/Ibl CHHTE3a BHICOKOMOJICKYJISIPHBIX COSTMHEHUHN — MOJIMMEPHU3AIUA U MTOJIUKOHICHCAIUS.
OzHakomieHue ¢ oOpa3laMu IPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC, Kay4yyKoOB:
MIaCTMACChl (TOJIMATUIICH, TOJUIPONWICH, MOTUBUHUIXIOPU, MOJMCTUPON); HATYpalbHbIA U
CUHTETHUYECKHE Kayuyyku (OyTagueHOBBIM, XJIOPOIPEHOBBIH M H30NPEHOBBIN); BOJOKHA
(naTypanbHbIC (XJIOTMOK, IIEPCTh, INENK), HCKYCCTBEHHBIC (alleTaTHOE BOJIOKHO, BHCKO03a),
CHHTETUYECKHE (KAIPOH M JIABCaH)

OK 04
OK 07

IIpomexyTouHas arrecTanus no gucuuminne (auddepeHnpoBaHHbIN 3a4eT)

Bcero

72
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3. YCJIOBUSI PEAJIM3ALIMU ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
AACHUIIIINHBI

3.1 MaTepua/ibHO-TEXHHYECKOE O0ecnedyeHue TUCIUIIUHBI

Jis peanu3anuy MPOTPAMMBl  TUCHUIUIHHBL «XHUMHS» HUMEETCS y4eOHBIH KaOWHET
€CTECTBEHHO-HAYYHBIX JUCLIUILINH.

O0opynoBanue y4yeOHOro kaduHera. pabodyee MECTO MPENOJABATENs, MOCATOYHBIC
MeCTa MO KOJIMYECTBY OOYYalOLIUXCs, T0CKa MeJIoBas, IJIAKaThl, pa3aTOYHbIM MaTepuan B BUJIE
CXeM U PHUCYHKOB IS BBIIIOJHEHUS JIaOOPATOPHBIX U MPAKTUUYECKUX PadOT; HACTCHHbIN mIKad
cynmnbhbiil [1IC-80-01 CITY, akBaguctwnisitop snektpudeckuit J[9-UT3 MOU, Bechl 3JeKTPOHHBIE
HL-200, Bechl maGoparopusie Scout — Pro, Becet BCM-20, rupu obmiero naznayenust HI'-10 mr-100 T,
OaHs BOIsHAS JTaOopaTopHAas, MTATHB Ja0OPaTOPHBIA ¢ HAOOPOM JIAIIOK, dJICKTPHICCKas MEIbHUIIA, TICTb
MydenpHas, cTakaHuuk s B3BemmBanus CB 24/10M, mxkad BBITSDKHOW, MHKPONPOIECCOPHBIN
u3MepuTens KoHueHtpauuu HuTpatoB MUKOH-2, pedpakromerp WPD-454 B2M, pH-metp-
muuuBonbsTMETp pH-410 (6a30BEIiT), KanenpHUIA ¢ TTPOOKOH 2-2,5, Komba Mepras 1-250-2, rpymra Nel

JJIs1 IIUIICTOK.

Texnn4yeckue cpeacTsa 00y4eHMsl: MEPEHOCHOH HOYTOYK C JIMIEH3MOHHBIM MPOrPaMMHBIM
obecnieuenuem HP 2.4 QHZ, npoektop, mepeHOCHON 3KpaH ayAUOBU3YaJIbHBIE CPENCTBA — CXEMbBI U
PUCYHKH K JIEKLMSAM B BUJIE CJIAZ0B U JIEKTPOHHBIX IPE3CHTALUN.

JInueH3noHHoOe MPOrpaMMHoOe odecrieyeHue

P7-Ocducy». Horosop Ne I13-1K-033 ot 21.12.2022 1. ¢ OO0 «ComspucTexHOIOmKUC,
r. Caparos (c 01.01.2023, 6eccpouno).

KasperskyEndpointSecurity (anTuBupycHoe nporpamMmmHoe ooecrnieuenue). JJorosop Ne 6-
441/2025/KCII-170 ot 22.12.2025 r. ¢ OO0 «ComnsipucTexnomomxucy», r. Caparos (01.01.2026
- 31.12.2026).

3.2. UuopmaninoHHoe o0ecniedeHHe Ppeain3aluu MPOrpaMmMbl

3.2.1. OcHOBHBbIE HCTOYHUKH

1. Ia6puensu, O. C. Xumus : 10-i kmace : 6a30BbIil ypoBeHb : yueOHuk / O. C.
lNabpuensu, U. I'. Octpoymos, C. A. CraakoB. — 7-€ u3l., crep. — Mocksa : [Ipocsernienue,
2025. — 128 c. — ISBN 978-5-09-120190-1. — TexkcT : 3neKTpoHHbIH // JIaHb : 31€KTpOHHO-
oubmmoteunas cucrema. — URL.: https://e.lanbook.com/book/473033

2. Ia6puensu, O. C. Xumus : 11-i kiacc : 6a30BwIii ypoBeHb : yuebnuk / O. C.
I'a6bpuensn, U. I'. Octpoymos, C. A. CnaakoB. — 7-e u3a., ctep. — Mocksa : [IpocBemnienue,
2025. — 127 ¢. — ISBN 978-5-09-120191-8. — Tekcr : 3neKTpOHHBINH // JIaHb : 3JIEKTPOHHO-
onbnmoreunas cucrema. — URL: https://e.lanbook.com/book/497801

3. Pymsutuc, I'. E. Xumus : 6a30Bb1ii ypoBens : yuebnuk / I'. E. Pynsurtuc, @©. T.
®denpaman. — 2-e u3M., crep. — Mocksa : [Ipocsemenne, 2025. — 336 ¢. — ISBN 978-5-09-

121347-8. — Tekct : 37exTpoHHbI // JlaHb : amekTpoHHO-OnOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/473036
4. Paneuxwuii, A. M. Xumus : 6a30Bblil ypOBEHb : TPEHUPOBOUYHBIE U MPOBEPOUHBIE

pabotsl : yuebHoe nocodue / A. M. Panenxuit. — 2-e uzn., crep. — Mocksa : [Ipocserenue,
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https://e.lanbook.com/book/473033
https://e.lanbook.com/book/497801
https://e.lanbook.com/book/473036

2025. — 79 c¢. — ISBN 978-5-09-121348-5. — TekcT : a5ekTpoHHbIH // JIaHb : 3JIEKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/473054

3.2.2. JlonoJiHUTEIbHbI€ HCTOYHUKH
1. TaBeinoB B.H., Texuuka 6€30macHOCTH MpHU pabdOTax 1Mo XUMUU: ydeOHOe mocooue —
CII6; M.: CATA ®OPVYM, 2012. - 112 c.

2. Apremenko A.W. Opranuueckass XUMus: Yue0.[Uisd CTYyICHTOB CpeIHUX creml. Y4eO.
3aBeJIeHUM. 2-¢ u3., ucnp. — M.: Beicur.k., 2000. — 536 c.

3. Tabpuensu O.C. Ilpaktukym 1o oOIIell HEOPraHMYECKOW W OPraHMYECKOM XUMUU:
yueb.mocobue mns cryn. Cpen. [Ipod.yqed.3aBenenuit — M.: M3narenbCkuit EHTP «AKaaeMus»,

2007. - 256 c.
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3.2.3. UuTepHeT-pecypcsl

11 xi.: Merog.nmocobue s yumrens — M.: OOO

1. DnekTponHas Bepcus razersl "Xumus" http://him.1september.ru/

2. DnextponHbIi xxypHan « AJIXUMUK» http://www.alhimik.ru/

3. Xumus. OOpa3oBaTeNbHbIN CANT 1151 IMKOJIBHUKOB ¥ cTyneHToB http://hemi.wallst.ru/
4. «DneKTpOHHOE CTPOEHHUE aToMay — Tpuiiokenue https://www.xumuk.ru/esa/

5. Cepauc

«Ilonck

https://www.xumuk.ru/inorganic reactions/search/

HCOPraHUYCCKUX

peaKuii»

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA30OBATEJBbHON JUCIHUATIJIAHBI

KonTposib M omeHKa pe3yabTaTOB OCBOECHHS 0O0II€00pa30oBaTeNbHON TUCIUILIMHBI
PacKpBIBAIOTCS Yepe3 AUCLHMILUIMHAPHBIE Pe3yJbTaThl, HApaBIeHHbIE HA (OPMUPOBAHUE OOIIMX
U ipo¢eCCHOHAIBHBIX KOMIIETEHIIUH M0 pa3/ienaM U TeMaM COoJepKaHusl yueOHOro MaTepuania.

Oowmas/npodeccuoHanbHAA
KOMIeTeHIHs

Pa3znen/Tema

MeTtoabl 1 OPMBI KOHTPOJIA

OK 01. Beibupathb criocoOsbI
peleHus 3a1a4
podeCCHOHATEHOM
JIESATEIIbHOCTA IPUMEHUTEILHO K
pa3IMYHBIM KOHTEKCTaM

P 1, Temsr 1.1-1.7.
P2, Temn1 2.1, 2.2
P 3, Tema 3.1

P4, Tema4.1

PS5, Tema 5.1-5.4
P 6, Tema 6.1

P7 Tema7.1

TectupoBanue

VYceTHsIl onpoc

XHUMHYECKHUI TUKTAHT
WnpuBuayansHast
camocrosTensHas paboTa
IIpencraBnenue pe3ynbTaToB
NPaKTUIECKUX U JJa0OpaTOpHBIX
pabor

Brimonnenue 3aganuii Ha

I QepeHINPOBAaHHOM 3a4eTe.

OK 02. Ucnons30BaTs
COBpPEMEHHBIE CPEJICTBA ITOKCKA,
aHaJIn3a U UHTEPIPETALNU

P1, Temer 1.2, 1.4,1.6, 1.7
P2, Temrr 2.1,2.2
P4, Tema 4.1-4.2

TectupoBanue
VYcTHbIN onpoc
XHUMHUYECKHUI TUKTAHT
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UHQOPMAIH, 1

P 5, Tema 5.3-5.4

WnnuBunyansHas

UHGOPMAIMOHHBIC TEXHOJOTHH P 6, Tema 6.1 caMocTosTeNbHas paboTa
JUTS BBITIOJIHEHUS 3a7a4 P7, Tema 7.1 IIpencraBnenue pe3ynbTaToB
podeCCHOHATTEHOM MIPAKTHIECKHUX U JIA0OPATOPHBIX
JeATCITLHOCTH pabort
BrinonHeHue 3aqanuii Ha
mudepeHIPOBAaHHOM 3a4eTe.
OK 04. DddextnBHO P1, Tema 1.7 TectupoBanue

B3aMMOJCHCTBOBATh U pa60TaTI) B
KOJIJICKTHBC 1 KOMaH/C

P2, Temn 2.1, 2.2
P4, Tema 4.1-4.2
P 5, Tema 5.2-5.4

VYeTHBI onpoc
XUMHAYECKUN TUKTAHT
WunuBuyansHas

P 6, Tema 6.1 caMocTosTeNbHas paboTa
P 7, Tema 7.1 IIpencrasnenue pe3ynbTaToB
NPaKTUYECKUX U Ta00OpaTOpHBIX
pabot
Brinonnenue 3amanuii Ha
mud dhepeHIPOBaHHOM 3a4eTe.
OK 07. ConeiicTBOBaTH P 1, Tema 1.7 TectupoBanue
COXPaHEHHUIO OKpPY Karolei P 5, Temnr 5.1. YcTHBIH ompoc
CpEIIBI, PeCypCoCcOepeKeHHIO, P7, Tema 7.1 XUMHUYECKUI TUKTaHT

NPUMEHATH 3HaHUS 00 U3MEHEHUHU
KJIMMAaTa, PUHIHITBI
0OepeKIIMBOTO MPOU3BOICTBRA,

3¢ (heKTUBHO NEHCTBOBATH B
Ype3BhIYAHBIX CHTYAIUIX

NuauBunyanbHas
camocTosITelbHas paboTa
[IpencraBienue pe3yabTaToB
NPaKTUIECKUX U Ta00OpaTOpHBIX
pabot

Brinosnenue 3amanuii Ha

T PepeHInPOBAaHHOM 3a4eTe.

IK 2.6. Kontponuposath
coOroieHre TpeOOBaHWUN OXpaHBI
Tpyna, 0e30MmacHOCTH
KU3HENESATEIbHOCTH M 3alIUTy
OKpYy>Karomen cpensl npu
BBITIOJTHEHUU CTPOMUTENBHBIX PaboT
Ha 00BbeKTax KaIluTaJIbHOTO
CTPOMTEIILCTBA, peMoHTa U
PEKOHCTPYKUMHU 31aHUMN

P2, Tema 2.1-2.2

TectupoBanue

VYeTHBI onpoc

XHUMHYECKUN TUKTAHT
WUnpuBuayansHast
camocTosTensHas paboTa
[Ipencrasienue pe3yabTaToB
NPaKTUIECKUX U JTa00paTOpHBIX
pabor

Brinosgenue 3a1annii Ha

T PepeHInPOBAaHHOM 3a4eTe.
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