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PaGouass mporpamma pa3paboraHa Ha ocHOBe TpeOoBaHuii  DenepaabHOTO
rOCYyJapCTBEHHOTO  00pa3oBaTelIbHOrO  CTAaHAAapTa  CpedHero  olmiero  oOpa3oBaHMS,
YTBEPXKAEHHOTO TpruKa3oM MuHucTepcTBa o0pa3oBanus 1 Hayku Poccuiickoii @eneparuu ot 17
mast 2012r. Ne 413 (B nmefictByromieil penakiun), deaepanbHoii 00pa30BaTENbHON MPOrpaMMbl
cpeanero obmero oOpa3oBaHuUs, YTBEPKICHHOM NpHUKa3oM MUHHCTEPCTBA MPOCBEIIECHUS
Poccuiickoit ®enepaunu ot 18 mas 2023r. Ne371, ¢ yderom TpeboBaHUil (enepanbHOTO
rOCYJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTAa CPEIHET0 MPOPEeCCHOHATBLHOTO 00pa3OBaHHS
cnennanbHocTu 40.02.04 IOpucnpynenuusi, yreepxacHHoro llpukazom MuHoOpHayku
Poccun ot 27 oktsa6ps 2023 rona Ne 798, mpumepHoii mporpammsbl 00111€00pa30BaATENBHOM
yu4eOHOW JUCUMIUIMHBL «XHMHSA», pPEKOMEHJI0BaHHONW denepalbHbIM T'OCYAapCTBEHHBIM
OIO/DKETHBIM ~ 00pa30BaTEIbHBIM  YUPEKICHHEM  JOMOJHHUTEIBHOTO  MPOoeCcCCHOHATHLHOTO
obpazoBanust «MHCTUTYT pasBuTus mnpodeccuoHanbHOoro obpasoBanus» (PI'BOY MAIIO
«MPITIO») B KavyecTBE MPUMEPHOU MPOTPaMMBI C YI€TOM MPOPECCHOHATHHOM HAMPaBICHHOCTH
IpOorpaMM CpEIHEro NpogeCCHOHAIBHOIO O00pa30BaHMs, pealu3yeMblXx Ha 0a3e OCHOBHOI'O
o011ero o0pa3oBaHus ¢ OTyYEHUEM CPEAHETo 0011Iero oopa3oBaHusl.

Oprann3anus-pa3paboTuuK:  TOCYyJapCTBEHHOE  OIO/DKETHOE  MpodecCHOHATbHOE
oOpa3oBaTenbHOE yupexkaeHne MockoBckoii obmacta «KpacHOTOPCKUH KOJIISK.

Pa3paborunk: banesa E.A., npenonasarens 'BIIOY MO "Kpacuoropckuii komnemx".

PACCMOTPEHA U COTI'JIACOBAHA OJOBPEHA U YTBEPK/IEHA
Ha 3aceganun meroguueckoro ooneauuenus [ bITOY ITenarormueckum coserom I' BITIOY MO
MO «KpacHOropckuii KOmiemmx» «KpacHOropckuil Koymiemx»
ot 16.04.2025r. ITpotokon Ne 1 ot 17.04.2025r. ITpotokon Ne 2_
Hayuno-meronnueckum coserom I'BIIOY MO
«KpacHoropckuii Koyiemx» [Ipuka3 qupekTopa KoJuiemka

ot 18.04.2025r. IIporokon Ne 1 «KpacHOropckuil Koymiemx»

oT 25.04.2025r. Ne_811/1



COILEPKAHHUE

1. OBLIASI XAPAKTEPHCTHKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJIbBHON JUCHUITJIMHBI

2. CTPYKTYPA U COIEP)KAHUE OBIIEOBPA3OBATEJILHOI
JIACLIUTUIMHBI

3.YCJIOBYA PEAJIMSALIUN ITIPOI'PAMMBI
OBIIEOBPA3OBATEJIbHON JUCHUITJIMHDBI

4. KOHTPOJIb 1 OEHKA PE3YJIbTATOB OCBOEHIA
OBIIEOBPA3OBATEJIbBHON JUCHUITJIMHbBI

10

20

22



1. OBIIAS XAPAKTEPHCTHUKA PABOYEN ITPOTPAMMGBI
OBIIIEOBPA3OBATEJIBHOM JUCIIUIIJIMHBI « XMW S»

1.1. MecTo TUCHUILIMHBI B CTPYKTYPe OCHOBHOI 00pa30BaTe/ibHOI NPOrpaMMbl

OOmieoOpa3oBarenbHas TUCHMIUIMHA «XHUMHUs» SBISIETCS  00s3aTeNbHON  YacThiO
o0mieo0pa3oBarenpHOrO MUKIa 00pa3zoBaTenbHOM nmporpamMmel B cootBeTcTBru ¢ @I'OC CITO no
crenuanbHocTH 40.02.04 HOpucnpyaenuusi Ha 0a3e OCHOBHOTO 00Imero oOpa3oBaHUS C
MOJIy4eHHEM cpeniHero oomiero oopaszoBanus (COO).

Copepxanne pabGoueld mporpaMMbl  pa3pabOTaHO Ha OCHOBE CHHXPOHHU3ALUU
obpazoBarenbHbIx pe3ynabraroB OI'OC CIIO u ®I'OC COO c¢ yuyerom mnpodecCHOHAITBHON
HaIpPaBJIEHHOCTH.

TpynoeMKoCcTh IUCHUIUIMHBI «XHUMHsS» Ha 0a30BOM ypOBHE COCTaBiseT 72 yaca, U3
KOTOpBIX 64 yaca — 6a30BbIi MOTyIb (6 paznenoB) u 6 yacoB — mpuKIaaHON Moayh (1 pasmen),
BKIIIOYAIOIIMI  TPaKTUKO-OPUEHTHpPOBaHHOE  coxepkanue  crnenuanbHoctd  40.02.04
IOpucnpyaennus.

[lpuknanHoit Momynb BKIOYaeT oOauH pasfen. Pazmen 8 «Xumus B ObITy H

IIPOU3BOJCTBEHHON ACSITEIbHOCTH YEJI0BEKa», KOTOPBIM PEAIM3yEeTCsl METOIOM PELICHUSI KEMCOB,
CBA3aHHBIX C OKOJOIMUYECKON O€30MacHOCTbI0 M OLEHKOM IOCHENCTBUN OBITOBOH U
IIPOU3BOJICTBEHHON JI€ATEIILHOCTH, COOTBETCTBYIOLIECH oTpaciisiM Oynyiiel npodeccruoHalbHON
NeSITeIbHOCTH 00yUYarOIIUXCSL.

[leprion oOydeHus M pacmpeleleHHe MO CEeMEeCTpaM OIpeleleHbl C YYEeTOM JIOTHKH
(GOpMUPOBAHUS TPEAMETHBIX pPE3YyJIbTaTOB, OOMMX W TNPOPECCHOHATBHBIX KOMIICTCHIIUH,
MEXKIPEAMETHBIX  CBsI3¢d C  JPYrUMU  JUCHHUIDIMHAMH  00IIeoOpa3oBaTeIbHOTO U
o01enpogecCuOHAIBHOTO IIUKJIOB YYEOHOTO IJI1aHa.

1.2. llesin ¥ MUIaHUPYeMbIe Pe3yJabTAThI 0CBOCHHS THCIHUTLIUHBI

1.2.1. Heau u 3axa4u AUCHUNIMHBI

CogepxaHue mporpaMMbl 00111e00pa30BaTENIbHON JUCIUILTUHBI «XUMUS HAMPABICHO HA
JOCTH>KEHHE CIIETYIOIINX HeJIei:

- dbopMupOBaHHE CHUCTEMBl XUMHUYECKMX 3HAaHUW Kak BaKHEHIeH
COCTABJISIIOIIEH €CTECTBEHHO-HAYYHOW KAapTHHBI MHUpPA, B OCHOBE KOTOPOW JiekKaT KIIIOYEBHIS
NMOHATHUSA, (PyHIAMEHTaIbHbIE 3aKOHBI U TEOPHUH XHUMHUHU, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U
MOHMMAaHHE CYITHOCTU JOCTYIMHBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKkTepa, O3HAKOMIICHUE
C UCTOpHUEN UX PA3BUTHUS U CTAHOBJICHUS;

- (hopMupOBaHHE U Pa3BUTHE MPEJACTABICHUN O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIHI, HEOOXOIUMBIX ISl TPHUOOPETEHUSI YMEHUI OPUEHTUPOBATHCS B
MHpE BEIIECTB W XHUMHYECKUX SBJICHHM, UMEIOIIUX MECTO B MPUPOJE, B MPAKTHYECKON U
IMOBCEAHEBHOM KU3HU;

— pa3BUTHE YMEHHUI U CIIOCOOOB JIeATEIHHOCTH, CBSA3aHHBIX C HAOIIOIEHUEM
1 00BSICHEHHEM XMMHUYECKOTO IKCTIEPUMEHTA, COOIOICHUEM TTPaBUIT O€30MacCHOTO OOpaIeHus ¢

BCIICCTBaAMU.



3agaum IMCHUILIMHBI:

1) chopMUpOBAaTh TMOHMUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHWS  XUMHUYECKHX
MPOLECCOB U SIBJIEHUM B OKPYKAIOLLIEH Cpeie, a TAKKE UX CBA3b C UEIOCTHOM HAYYHOU KapTUHON
MHpa U IPYTUMH €CTECTBEHHBIMU HayKaMu;

2) pa3BUTh YMEHHUS COCTaBIATH (OPMYJIbl HEOPraHMYECKUX M OPraHUYECKUX
BCIICCTB, YPABHCHHUA XHMHUUYCCKHUX peaKum”I, 06’[:51CH$ITB HUX CMBICJI, HWHTCPIPCTUPOBATH
PE3yIbTaTbl XUMHUYCCKUX SKCIICPUMCHTOB,

3) chopMupOBaThH HaBBIKH MIPOBEACHUS MPOCTENIINX XUMUYECKUX
SKCIIEPUMEHTANIBHBIX HCCIIEOBAHUNM € COOJIOZCHHEM IMpaBui Oe30MacHOro ooOpalleHus ¢
BEIIECTBAMH U JIAOOPATOPHBIM 000PYOBAHUEM;

4) pa3BUTh yMEHUS HAXOAWTh, AHAJIM3UPOBATh M HCIIOJIB30BaTh HH(OPMAIUIO
XUMHYECKOTO XapakTepa M3 pa3IUuYHbIX HWH(GOPMAIMOHHBIX HCTOYHHMKOB, BKIIIOUas y4eOHYIO
JIUTEpaTypy, HayuyHble MyOIMKAIMU U UHTEPHET-PECYPCHI;

5) chopMupoBaTh YMEHHS MPOTHO3UPOBATH IOCJEACTBUS CBOCU NEATEIBHOCTH U
XUMHYCCKUX IMPUPOJHBIX, 6I)ITOBI)IX N MMPOU3BOACTBCHHLIX IMPOLCCCOB, YYUTBIBASA BO3MOKHBIC
3KOJIOTUYECKHE U COLMAIbHbIE BO3ACICTBNUS;

6) chopMUpOBaTh NMOHMMAaHWE 3HAYUMOCTH JOCTHKCHHM XMMHYECKON HayKu U
TEXHOJIOTUH JUIsI Pa3BUTHA COLMAIBHOM W TPOHM3BOJACTBEHHOW cep ¢ YMEHHEM HpPHUBOANUTH

IPUMEpPHI X PUMEHEHUSI B pa3IUYHbIX chepax >KU3HHU.

1.2.2. Il.iannpyemble pe3yJbTaThl 0CBOCHHUsI 0011¢00pa30BaTeIbHON JHCIUIIIUHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocnHoBe PT'OC COO

Ocoboe 3HaueHwe oOuIeoOpa3oBaTeabHasl IUCHUIUIMHA «XUMHUS» HMEET IpHU
dopmupoBannn u pazsutun OK 01; OK 02; OK 04; OK 07 u IIK, mpencraBieHHBIX B

axtyanuzupoBaHHbix PI'OC CIIO no cnennansroctu 40.02.04 IOpucnpyneHmus.



1.2.2. Ilnanupyemble pe3yJabTaThl 0CBOeHHs 001Ie00pa3oBaTeIbHON TUCHUILINHBI B c0oTBeTcTBHU ¢ ®I'OC CIIO n na

ocHoBe ®I'OC COO
Kon n Inanupyemble pe3yJibTaThl OCBOEHUSI TUCHHILINHbI
HAaHMMEHOBaHHe
¢opmupyembIx
KOMIIeTeHIHii Oonme JAucuuninHapHbie
OK 01. JIMYHOCTHBIE Pe3y/ibTAThl J0/LKHBI 0TPaxkaTh | JAMcuunimHapHbie pe3yabTaThl J0JKHbI OTPAXKATh:
Bri6upats B YaCTH: . . .
CHOCOBEI IIP6 01. chopMHUPOBAHHOCTH MPEACTABICHUI: 0 XMMHYECKOM COCTABIISIOIICH
i TPYAOBOI0 BOCIIUTAHUSA: €CTECTBEHHOHAY4YHOW KapTHUHBI MHUpA, POJIM XUMHHM B TO3HAHUM SIBJICHUU
OpUPOAbI, B (OPMHUPOBAHUHM MBIIUICHUS U KYyJIbTYphl JIMYHOCTH, €€
IpO(pECCHOHANBH | — TOTOBHOCTH K TPyLYy, OCO3HAaHHE LIEHHOCTHU . .
o (YHKITMOHATTBHOW TPaMOTHOCTH, HEOOXOIUMOM IS pelIeHus] MPaKTUUECKUX
OH IEeATCIbHOCTHA MacTepcTBa, TPYAOT00UeE;
A ——— . 3a/1a4 U HKOJIOTMYECKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
— TOTOBHOCTH K KTHUBHOM SITETbHOCTH o
OTOBHOC ) a 0 JEeATEIILHOC 1| pupoHoit cpee;
K pa3JInIHbIM TEXHOJIOTHUECKOU u COIIMaIbHOU
KOHTEKCTaM HAIPAaBICHHOCTH, crocobuocts | [P0 02. BrnageHue cCUCTEMON XUMHUYECKUX 3HAHHMM, KOTOpas BKIIIOYAET:
WHULIUUPOBATH, TUTAHUPOBATH 1 | OCHOBOIIOJIATAIONINE TIOHATHS (XUMUYECKUU DJIEMEHT, aTOM, JJIEKTPOHHAs
CaMOCTOSATEIBLHO BBIIIOJIHATH TaKyIo 000J104YKa aroma, S-, p-, d-BJ'IeKTPOHHI)Ie 0p6I/ITaJ'II/I aTOMOB, MOH, MOJICKYJIA,
JESATENbHOCTD; BAJICHTHOCTD, JJICKTPOOTPHULATCIBHOCTL, CTCIICHb OKUCJICHUA, XUMHYCCKaAd
—  uHTepec K Pa3ITHYHBIM chepam | CBA3b, MOIJIb, MOJISIpHas Macca, MOJIAPHBIA 00BEM, YTJIEPOIHBIN CKeNerT,

npodhecCuoHaTBbHON NeSTENbHOCTH.

MeranpeaMeTHble  pe3yJbTaTbl  JOJIKHbBI
O0TPaXKaTh:
OBnajgeHne YHMBEPCAJIBHBIMH  Y4eOHBIMH

NO3HABATEJIbLHBIMH J€iiCTBUSIMM:

a) 0a30Bble JOTHYeCKHE JelCTBHS.

(GyHKIMOHATBHAS TPYIINA, pajuKaj, U30MepHs, U30Mephbl, TOMOJIOTHYECKHA
psa, TOMOJIOTH, YIJIEBOAOPO/Ibl, KHUCIOPOI- U a30TCOAECPKAILINE COSTUHEHMS,
OMOJIOTMYECKH aKTHBHBIE BellecTBa (YrJieBOIbI, JKUPHI, OENKH), MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE  COEIMHEHUS,
KpUCTAJUIMYECKasl peIIeTKa, TUIbl XUMHUYECKUX pPEaKUUi (OKUCIUTEIBHO-
BOCCTAHOBUTEINIbHBIE, K30-U 3HJIOTEPMUUYECKHE, PEAKLIMd HOHHOTO OOMeHa),
pacTBOp, AJIEKTPOJIUTHI, HEITEKTPOIMUTHI, IEKTPOJUTHYECKAsT AUCCOLUALINS,
OKHCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEAKIMH, XUMUUECKOE
paBHOBECHE), TEOPUM U 3aKOHBI (T€OpUs XHMMHUYECKOTO CTPOEHUs




— CaMOCTOATEIbHO (bopmynrpoBaTth u
aKTyaJIM3UpOBaTh NMPOOJIEMY, pacCMaTpHBaTh
€€ BCECTOPOHHE;

— YCTaHaBJIMBATb CYHleCTBeHHBIfI IMPpU3HAK HUJIN
OCHOBAaHHA AJid CpaBHCHUA, KJIaCCI/I(bI/IKaLII/H/I nu
000011IeHH S

— OIpeneNsaTh LENH JEeSATEIbHOCTH, 3a/1aBaTh
napamMeTpbl 1 KPUTCPHUU UX JOCTUIKCHHA,

— BBIBJIATH 3aKOHOMEPHOCTU U TPOTHBOPEUHS
B pacCMaTpPHBAEMBIX SIBICHUSIX;

— BHOCHUTbH KOPPCKTUBLI B JACATCIIbHOCTD,
OLCHUBATb COOTBETCTBUC PC3YJILTATOB LCIIAM,
OLICHUBATh PUCKHU HOCJIGI[CTBI/H\/JI
NeSITeTTHHOCTH.

0) 0a30BbIE HCCIEN0BATENbCKUE TeCTBHS:

— BIaJeTh HaBBIKAMHU yueOHO-
HCCIIEIOBATEIIHLCKOM u MIPOEKTHOU
JIeITEeILHOCTH, HaBBIKAMHU  pa3pelICHUS
npobiewm;

—  BBUIBJISATH NPUYUHHO-CIICICTBEHHbBIE CBSI3HU U
aKTyaJIN3UPOBATH 3ajauy, BBIJIBUTATh

THUIIOTE3Yy €€ PCUICHUA, HAXOAUTH ApTYMCHTHBI
A JOKa3aT€jIbCTBAa CBOHMX yTBCp)K,I[CHHﬁ,
3a1aBaThb MapaMETpPbl U KPUTCPUHN PCHICHUSA,

— AHaJIM3UpOBaTh MOJYUCHHBIC B XOA€ PCIICHUSA
3aga4u pE3yJbTaThl, KPUTUYCCKU OLCHHUBATH
ux AOCTOBCPHOCTD, IMPOTrHO3UPOBATH
HN3MCHCHHUC B HOBLIX YCIIOBUAX;

opranndeckux BemectB A.M. bytinepoBa, Teopus SIEKTPOJIUTHUYECKON
qyccounanuu, nepuoauyeckuii 3akon .M. MenneneeBa, 3aKOH COXpaHEHUS
MAacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHH, (PAKTOJIOTUIECKUE
CBEIICHHS O CBOMCTBaX, COCTaBe, MOJYYCHUU U OE30MMACHOM HCIOIB30BAHUU
BOKHEWIIIMX HEOPraHMYECKMX W OpPraHUYeCKUX BEIIeCTB B OBITY U
MPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA;

IIP6 03. chopMUPOBAaHHOCTh YMEHHI BBISBISTh XapaKTEpHbIC NMPU3HAKH U
B3aMMOCBSI3b M3yYEHHBIX MOHATHHI, IPUMEHSATHh COOTBETCTBYIOIIUE MOHSATHS
IpU OMHCAHUU CTPOCHHUS U CBOWCTB HEOPraHUYECKHMX M OpPraHMYeCKHX
BEIIECTB U MX MPEBPAIICHUN; BBISABIATH B3aUMOCBS3b XUMHUECKUX 3HAHUMU C
MOHATHAMH U MIPEICTABICHUSIMH JIPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;

IP6 04. chopMHPOBAHHOCT, YMEHHUM HCIIOJNIB30BaTh HAUMEHOBAHUS
XUMHAYECKHX COCIMHEHUH MEXIyHapOJHOTO COI03a TEOPETUYECKOH W
MIPUKJIAIHON XUMHH U TPUBHAIBHBIC HA3BaHUS BAKHEHUIITUX BEIIECTB (ITHIICH,
aleTuieH, MHIepuH, ¢eHon, GopMalibIeru, YKCyCHas KUCIOTa, TIIUIIMH,
yrapHBIA Ta3, YIJICKUCHIBIA ra3, aMMHAaK, TallleHas W3BECTh, HeralleHas
W3BECTh, MUTHEBAS COJIA U IPYTHX ), COCTABIATH (POPMYIIBI HEOPTAaHUICSCKUX U
OpPTaHWYECKUX BEIISCTB, YPABHCHHSI XUMHUYCCKHX pPEAKIHA, OOBICHATH WX
CMBICJ; TIOATBEPKJATh XapaKTepHbIC XWMHUYCCKHUE CBOKMCTBA BEIECCTB
COOTBETCTBYIOIIUMH IKCIIEPUMEHTAMHU U 3aIUCAMU yPAaBHEHUH XHUMHUYECKUX
peakuuii;

IIP6 05. chopMuUpOBaHHOCTH YMEHHUH YyCTaHABIMBaTh MPUHAJIEKHOCTh
U3Y4YECHHBIX HEOPraHMYECKUX U OPraHUYECKUX BEILECTB K ONPEAECIECHHBIM
KJIaccaM U IpylraM CO€IUHEHH, XapaKkTepru30BaTh UX COCTAaB M BaKHeHIIne
CBOICTBa; OIpeneisTh BUIbl XUMHUYECKHX CBsA3€H (KOBaJieHTHasl, MOHHa,
MeTaJlJIn4yecKasi, BOJIOPOAHAsI), TUIbl KPUCTAIUIMYECKUX PEIIETOK BEIIECTB;
KJIacCU(UIMPOBATH XUMUYECKUE PEAKIINH;

I1P6 07. chopMUpOBaHHOCTH YMEHUI MPOBOJUTH PAcyeThl IO XUMHUECKUM
dopMynaM W ypaBHEHHUSIM XHMHYECKHX pEaKIUil ¢ HCIOJIb30BaHHEM




YMETh NCPEHOCUTH 3HAHUS B IIO3HABATCIIbHYIO U
IMPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH.

(u3MYECKUX BEJIMYHMH, XapaKTEPHU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM
CTOPOHBI: Macchl, oObeMa (HOpPMaJlbHbIE YCJIOBHsI) Ta30B, KOJIMYECTBA
BEILIECTBA; HCIIOJIb30BAaTh CHCTEMHBIE XMMHUYECKHUE 3HAHUS ISl MPUHATHUS
pelieHui B KOHKPETHBIX KU3HEHHBIX CUTYAIUAX, CBI3aHHBIX C BEIIECTBAMU U
UX TIPUMEHEHUEM.

OK 02.
Hcmons30BaTh
COBPEMECHHEIC
CpeJICTBA TIONCKA,
aHajau3a u
UHTEPIIPETAIAN
uHpopmanuu u
HH(pOpPMaAITMOHHBI
€ TEXHOJIOTUH
JUISL BBITIOJTHEHUS
3a71a4
npodeccuoHanbH
O AeATEIbHOCTH

JINYHOCTHBIE pe3yjbTaThbl J0/IKHBI 0TPAKATDh
B JaCTHu:

HEHHOCTH HAYYHOI'0 MO3HAHUS:

— cpOopMUPOBAHHOCTD MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTHKH,
OCHOBaHHOIO  Ha  JUAJIOre  KYJbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa
B MOJIMKYJIBTYPHOM MUDE;

— COBEpIICHCTBOBAHUE A3BIKOBOM 51
YUTATEJIbCKOM  KYJIBTYpbl KaK CpelICTBa
B3aMMOJICUCTBHUS MEXIY JIOIbMU U TO3HAHUSA
MHpA.

MeTaﬂpeHMeTHl)le pe3yJbTarTbl JOJIZKHBI

0TpakKaTh:

OBiaieHue yHHUBEPCAJIbHBIMH  Y4eOHBIMM

MMO3HABAaTCJIbHBIMHU HeﬁCTBHﬂMH:
B) padorta ¢ nHgopManmeii:

— BJIaJeTh HaBBIKAMH IMOJY4YE€HUS WH(OpMALIUU
u3 HUCTOYHHUKOB pa3HbIX THUIIOB,
CaMOCTOATENIBHO  OCYLIECTBJIATh  IIOMCK,
aHaJIu3, CUCTEMATU3alUI0 U UHTEPIIPETALMIO

I[I/ICIII/II[J'[I/IHapHI)Ie (l'lpeI[MeTHl)Ie) pe3yJbTaThbl H 10/IKHBI OTPaKaATh:

IIP6 06. BiajgeHNEe OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHUS BEIIECTB U
XUMHAYECKUX  SBIIEHUH (HabmoieHue, HU3MEpPCHHE, JKCIICPUMEHT,
MOJICIIMPOBAHUE);

IIP6 07. chopmMupoBaHHOCTH YMEHUHN MPOBOAUTH PACUETHI MO XUMUYECKUM
dbopMynaM W ypaBHEHHUSM XHMHYECKHX pEaKIUil C WCIOJIb30BaHHEM
(GU3NYECKUX BEJMYUH, XapaKTEPU3YIOUIMX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, oObeMa (HOpMaJlbHblE€ YCJIOBMSI) Ta30B, KOJIMYECTBA
BEIIECTBA; HWCIOJIH30BATH CHUCTEMHBIC XMUMHWYECKHE 3HAHUS Ui TPHHATHS
pelIeHui B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX, CBA3aHHBIX C BEIIECTBAMU U
WX IPUMEHEHHUEM;

IIP6 08. chopMUpPOBAaHHOCTH YMEHUH IJIAHUPOBATh M BBINOJHATH
XUMHUYECKHH SKCIIEpUMEHT (TpEeBpalleHUsT OPraHMYeCKHX BELIECTB IpH
HarpeBaHuu, MOJYyYEHUE 3TUJIEHA U U3Y4YEHHE €r0 CBOMCTB, KAUECTBEHHBIE
peakIMy Ha albJeTHIbl, Kpaxmall, YKCYCHYIO KUCIIOTY; JeHaTypaius OeIKoB
IIpU HarpeBaHUU, I[BETHbIE PEAaKLIUU OEJIKOB; MPOBOJUTH PEAKLIUU HOHHOTO
oOMeHa, OmpeAessTh Cpeay BOJIHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIUH Ha
cynbdar-, KapOOHAT- W XJIOpUI-aHUOHBI, HAa KATHOH aMMOHUS, pPEIIaTh
SKCTIIEpUMEHTAIbHBIE 3a7aun 1Mo TemaMm "Metamwel" u "Hemeramns") B
COOTBETCTBUM C IpaBWJIaMU TEXHUKU OE€30MacHOCTH NpU OOpalleHHH C
BELIECTBAMHM U JaOOpaTOPHBIM OO0OPYJOBaHHEM; IMPEACTABIATh PE3YyIbTaThl
XMMHUYECKOI0 SKCIIEpUMEHTA B (hOpME 3aIHCH YPAaBHEHUH COOTBETCTBYIOILUX
peakiuii 1 GopMyJINpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;




uH(pOpMallMK PA3MYHBIX BHJIOB U (opm
MpEeJICTaBICHMUS,

— cO3J1aBaTh TEKCThI B Pa3IWYHBIX (opMaTax ¢
y4eToOM Ha3zHadeHHs] HHGOPMAIUU U LIEeTIEBOM
ayUTOpPUH, BBIOMpas ONTHUMAalbHYIO (hopmy
MPEJICTABICHUS U BU3yaTH3alUY;

— OLEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTH
UH(POpPMAIINHU, €€ COOTBETCTBHE MPABOBHIM H
MOPAJIbHO-ITUYECKUM HOPMaM;

BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIIUTHI
nHpopManuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JMYHOCTH.

IIP6 09. chopMupoBaHHOCTH YMEHHS aHAJIM3UPOBATH XUMHUYECKYIO
nH(pOpMaLIHNIO, MOMYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpPEICTB MacCOBOM
nHpopmanuu, cetb IHTEpHET U ApYyTHUE).

OK 04.
OddexTuBHO
B3aUMOJIEVICTBOBA
Tb U paboTaTh B
KOJUJIEKTHUBE U
KOMaHie

JINYHOCTHBIE pe3yjbTaThbl J0/IKHBI 0TPAKATD
B 4aCTHu:

IrpaaIaHCKOro BOCIIMTAHUSA:

— TOTOBHOCTBH BECTU COBMCCTHYIO JCATCIBHOCTD

B UHTEpPCCAX I'pakAaHCKOTr0 O6H_ICCTB3.;

— yMEHHE B3aUMOJICHCTBOBATH C COIMATHLHBIMHU

WHCTUTYTAMH B COOTBETCTBUU  C
(GYHKIUSAMHE 1 Ha3HAYEHUEM.

nux

MeranpeamMerHble
0TPakKaTh:

pe3yabTaTbl JOJIKHBI

OBaanenue YHHMBEPCAJbHBIMH
KOMMYHUKATUBHBIMU 1efiCTBUSIMM:

0) coBMecTHAsI /IeITeJIbHOCTD.

I[I/ICIII/IHJII/IHapHLIe (l'lpeIlMeTl—ll)le) pe3yJbTaThbl H 10/IKHBI OTPAKaATh:

IP6 08. cdopMHpOBaHHOCT, YMEHUW IUJIAHUPOBaTh U  BBHITIOJIHATH
XUMHYECKUH JKCHEPUMEHT (MPEeBpalleHUs] OpPraHMYeCKHX BEIIECTB TMpHU
HarpeBaHuM, MOJYYCHHE ITHICHA M M3YYEHHE €r0 CBOMCTB, Kau€CTBEHHBIE
peaKkiuy Ha albJeru/ibl, Kpaxmal, YKCYCHYIO KUCIIOTY; AeHaTypalus OeIKoB
MIpU HarpeBaHWU, IIBETHHIE PEaKIMU OEIKOB; MPOBOJIUTH PEaKIIMU MOHHOTO
oOMeHa, OmpeeNsiTh CpeAy BOJHBIX PAaCTBOPOB, KAUECTBEHHBIE PEAKIMH Ha
cynbdar-, KapOoHAT- W XJIOPHUI-aHHUOHBI, HAa KAaTHOH aMMOHHs; pellaTh
JKCIIEpUMEHTaNbHbIe 3afaun 1o TemMaMm "Mertamisl" u "Hemeramnsl") B
COOTBETCTBUHM C TMpPaBWIAMU TEXHUKH OE€30MacHOCTH TpH OOpaIEHUH C
BeleCTBAaMH U J1aOOPAaTOPHBIM O0OPYIOBaHHEM; MPEACTABISATH PE3yIbTaThI
XUMHYECKOT0 SKCIIEPUMEHTa B JOpME 3aIllMCH YPAaBHEHUN COOTBETCTBYIOIIHUX
peakuii 1 GopMyITHUPOBATH BBIBOBI HA OCHOBE ITUX PE3YJIHTATOB.




— TIOHMMATb W HCIIOJIB30BATh IMPCHUMYIICCTBA
KOMaHIHOW M UHIUBHyaIbHON paboThl;

— HPpHUHUMATH LCIIU COBMECTHOM ACATCIIbHOCTH,
OpTraHHU30BbIBATH u KOOPAUHHPOBATH
JIEHCTBHS TI0 €€ JOCTHUKEHHUIO: COCTaBIIATH
IIJIaH JEUCTBUM, PACIIPEIEIIST POJIA C yUETOM
MHEHHH y4aCTHUKOB OOCYKIAaTh Pe3yJIbTAThI
COBMECTHOM pabOTHI.

OBnane}me YHuBEpPCAIbHBIMUA
peryjsaiTuUBHbBIMHA HeﬁCTBHﬂMH:

r) NpUHATHE ce0sl M IPYTruX JI0aei:

— TPUHUMAThL MOTHUBBI M apTyMEHTBI JPYTHX
moein npu aHaJIM3e pe3yIIbTaToB
JIEATENHHOCTH;

— TMpuU3HaBaTh CBOE MpPaBO W MPaBO JPYTHX
JI0JIeH Ha OIIMOKU,

pa3BUBaATh CIIOCOOHOCTH TOHUMATh MU C
MO3UIUH IPYrOro YeloBeKa.

OK 07.
CopeilicTBOBaTH
COXPaHEHHIO
OKpY’Karollen
Cpelbl,
pecypcocoepexe
HUIO, IPUMEHSTH
3HaHUS 00
W3MEHECHUU

JIn4HOCTHBIE Pe3yJabTaThl A0JKHbI OTPAKATH
B YaCTH:

IKOJOIH4€¢CKOro BOCIMTaHuA:

— cpOopMUPOBAHHOCTH AKOJIOTUYECKON
KYyJIbTYpbl, HOHUMAHUE BIUSHUS COLMAIBHO-
SKOHOMMYECKHUX IIPOLECCOB Ha COCTOSIHHUE
MIPUPOAHON U COLMATIBHOW CPEeJibl, OCO3HAHUE

JucuMnauHapHble (MpeAMeTHbIE) Pe3yJbTAThI U A0JKHBI OTPAKATH:

ITP6 01. chopMUPOBAHHOCTH MPEACTABICHUIN: O XUMUYECKOM COCTABIISAIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHUpPA, POJIM XMMHUU B IIO3HAHUU SIBJICHUI
npuposbl, B (GOPMHUPOBAHUM MBIIUICHUS W KYJIBTYphl JIMYHOCTH, €€
(YHKIIMOHATIEHON TPAaMOTHOCTH, HEOOXOAMMOM ISl pEUICHUsT TPAKTUUECKHUX
3a/1a4 U SKOJIOTMYeCKd OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOIHO CpeJE;




KJIMMATa,
HPUHIUIIBL
OEpEKITUBOTO
IIPOU3BO/JICTBA,
3P PEeKTHBHO
JIECTBOBATH B
YpEe3BbIYANHBIX
CUTYaLUAX

I00aNbHOTO  XapakTepa  JKOJIOTUYECKUX
npo0Jem;

— IUIAHUPOBAHME U OCYILIECTBICHHUE IEUCTBUI B
OKpY’Karolllel cpejie Ha OCHOBE 3HaHUS LieJen
YCTOMUYMBOIO pPa3BUTHUS YEJIOBEUECTBA;

— AKTUBHOE HEIPUATUE NEUCTBUM, IPUHOCSIIMNX
BpEJl OKPYKAIOIIEH CpeJie;

— YMEHHUE MPOTHO3UPOBATH HEOIArONPHUSTHBIC
JKOJIOTUYECKHE ITOCJIEICTBHS
NPEAITPUHAMAEMBIX JIEHCTBUH,
IIPEA0TBpALaTh UX.

MeTtanpeaMeTHble  Pe3yJbTATHI  JTOJIKHBI
0TPakKaTh:

OBnajgeHne YHMBEPCAJIBHBIMH  Y4eOHBIMH
NMO3HABATEJIbHbIMHU JAeliCTBUSIMM:

B) pa6ora ¢ undopmanmeii:

HCIOJIb30BaTh CPECTBA MHPOPMAIIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHMU3aIMOHHBIX 337124 C COOJII0IEHUEM
TpeOOBaHU SPrOHOMUKH, TEXHUKU
0€30MaCHOCTH, TUTHEHBI, peCypcocOepekeH s,
IIPABOBBIX U dTUYECKUX HOPM, HOPM
nH(pOpMaITMOHHOM 0€30MaCHOCTH.

IIP6 10. chopMHUPOBAHHOCTH, YMEHUN COOJIIOAATH MpPAaBHIA IKOJIOTHUECKH
1enecoo0pa3Horo MoBeACHUs B ObITY U TPYAOBOH NEATEIBHOCTH B LENAX
COXpaHEHHUS CBOETO 3/I0POBbS U OKPYKAIOUIEH TPUPOTHON Cpeibl; YUUTHIBATh
OMAacHOCTh BO3JICUCTBUS HA KUBBIE OPraHU3MBbI OIPEICIICHHBIX BEIECTB,
MOHUMAs CMBICIT TOKa3aTessl MPeIebHON JOIMYCTUMON KOHIIEHTPAILNH.

TIK 2.1.

Ocy1iecTBIATh
KOHTPOJIb

- YMCHHC )IO6I)IBaTI) n HUCIIOJIB30BAaTh
nHpopMaIuio B chepe
poheCCHOHATTLHOMN IEATEIbHOCTH;

- YMCTb NPHUMCHATH IIOJIYYCHHBIC 3HAHUA 1A 00BSICHEHU XUMHUYECKUX
SIBJICHUH, TPOIECCOB, BO3HUKAIONINX B MPAKTHYECKOW NEATEILHOCTH W IS
npuHATHS Y)PEKTUBHBIX pelIeHUH B Cy1eOHON MTPAKTHUKE;




OO0 IEHUSA
3aKOHOIATEIbCTBA

Poccuiickoi
®denepauuu

CcyOBeKTaMH MpaBa.

- yMeHue UCIIOJIb30BaTh
MH(POPMaLMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B  PEUICHUHU MPO(PECcCHOHATBHBIX
3a1ad4;

cpeacrBa

- YMEHHME BJIaJeThb HaBbIKAMHU  Yy4eOHO-
HCCIIE0BATENIbCKOM U MPOEKTHOM A TEILHOCTH,
HABBIKAMU pa3penieHust npooiem;

- YMEHHUE BBIABIATH IPUUYUHHO-CIIEACTBEHHBIE
CBSA3M M AaKTyaJIM3UpPOBaTh 3aJady, BBIIBUTaTb
TUIOTE3Y €€ PELIeHMs], HAXOIUTh apTyMEHTHhI JIJIs
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKACHUM, 3a1aBaTh
napaMmeTpbl U KPUTEPUU PELICHMUS;

- AHAJIM3UPOBATH IMOJJYYCHHBIC B XOA€ PCHICHUSA
3aiavuu pe3yJibTaTbl, KPUTUYICCKHU OLICHUBATH HX
AOCTOBCPHOCTb, MNPOTHO3UPOBATL HU3MCHCHHC B
HOBBIX YCJIIOBUAX;

- YMEHHUE MEePEHOCUTD 3HaHUSI B [I03HABATEIBHYIO
U IPAKTHUUYECKYIO 00J1aCTH KU3HEACSITEIbHOCTH;

- YMCHHUC HHTCIpUPOBATH 3HAHUA W3 Pa3HBIX
MpeAMETHBIX 0bOJacTei

- copmupoBaTh YMEHHUS pPACKpBIBaTh COAEpPXKaHHE OCHOBOIIOJIArAOIINX
XUMHUYECKUX TEOPUH U MPUMEHSITh UX B CyNeOHOW U KPUMHHAIUCTHUECKOMN
MPaKTHUKE;

- chopMUpOBaTh YMEHHUS PACKPHIBATh OCHOBOIOJIATAIOIINE XHUMHUYECKHE
3aKOHBI ¥ IPUMEHATH UX B CY/I€OHON M KPUMHHAIMCTUIECKOH MPaKTHKE,

- HMHTEPIPETHUPOBATh ATHYECKUE ACIIEKThl COBPEMEHHBIX HCCIICIOBAaHHHA B
XHUMHH;

- paccMmaTpuBaTh I100aJIbHBIE YKOJIOTHYECKUE MPOOJIEMbl COBPEMEHHOCTH U
c(hOpMHUPOBATH IO OTHOIICHUIO K HUM COOCTBCHHYIO MTO3UITUIO;

- 3HATb OCHOBLI OXpaHbI TpyJda U TCXHUKU 0€30IaCHOCTH C TOYKHU 3pCHUA
XUMHNYCCKHNX 3aKOHOB.




2. CTPYKTYPA U COAEPXXAHME OBI[EOBPA3OBATEJILHON JIUCIIMITJIMHBI

«XUMUS»

2.1. O6beM AUCHHMILVINHBI U BUJbI y4eOHOH padoThl

. Oo0beM B

Buna yueOHoii padoThl
yacax

O01béM 00pa3oBaTeIbHON MPOrpaMMBbI AN CHUTITTHHBI 72
Conep:xanue yueOHOro MaTepuaJia 64
BT. 4..
TEOPETUYECKUE 3aHATUSA 36
MPAKTUYECKHUE 3aHITUS 18
71a00paTOPHBIE 3aHATHS 6
KOHTPOJIbHBIE PAOOTHI 4
IIpodeccnoHaTbHO OPHEHTHPOBAHHOE CO/Iep:KaHue (CoepKaHne 3
NPHKJIATHOr0 MOLYJIs1)’
BT. U..
TEOPETUYECKHE 3aHATHS 4
MPAKTUYECKHUE 3aHITUS 4

IIpomeskyTounast arrectanus (1updepeHIupoBaHHbIN 3a4eT)




2.2. TemaTnyeckui mjiaH u coaecpikaHue NUCHUINJIUHDBI

HaumenoBanue
pa3aesioB M TeM

Conep:kanne y4e0HOro MaTepua/ia (0CHOBHOE M NPO(ecCHOHATBLHO OPHEHTHPOBAHHOE),
Ja0opaToOpHbIEe M MPAKTHYECKUE 3AHATHUS, MPUKJIATHONH MOIYJ/Ib

O0BéM
yacoB

dopmMupyemblie
KOMIIeTEeHIIUHN

1

2

4

Conep:kaHue y4eOHOTr0 MaTepuaJia

64

Pasnen 1. TeopeTnueckue 0CHOBbI XUMHH

16

Tema 1.1.
OcHOBHBIE
XAMUYECKHE ITOHITHUS
U 3aKOHBI, CTPOCHHUE
aTOMOB  XHMHYECKHX
9JIEMEHTOB

Coaep:xanue yue0HOro MaTepHaJia

XUMHYECKHUH 2JIeMEHT. ATOM. Sapo aToma, U30TOMBI. DJIEKTPOHHAS 000JI0UKa. DHEPTreTUYECKHUE
YPOBHH, MOIYPOBHH. ATOMHBIE OpOUTAH, S-, P-, 0- 3meMeHThl. OCOOCHHOCTH paclpeaeICHUs
AJIEKTPOHOB MO OpOUTAIAM B aTOMax AJIEMEHTOB NEPBBIX YETHIPEX NEPUOAOB. DJIEKTPOHHAS
KoH(purypaius aroMmoB. OCHOBHbIE XUMUYECKUE 3aKOHBI

HpaKanecmle 3AHATHUSA

[Ipaktuueckass pabora Nel. «OcHOBHBIE KOJIMUYECTBEHHBIC 3aKOHBI B XHMHUU U PaCyeThl IO
YPaBHCHUAM XUMHUYCCKUX peammﬁ».

OTHOcHTeNbHBIE aTOMHAs M MOJIEKYJspHas Macchl. MousipHas macca. KonndecTBo BerecTsa.
MaccoBast fons BeniecTBa. 3akoH ABoraapo. MomsipHblli 00beM razoB. OTHoOcUTENbHAs
IUIOTHOCTb ra30B. PacyeTsl 10 ypaBHEHUSIM XMMHUYECKHX PEAaKLUi C UCIIOJIb30BaHUEM MacCOBOM
JIOJIA BEIIECTBA, 00beMa (HOpMaJIbHBIEC YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA

OK 01

Tema 1.2.
[Tepuoanueckuii 3aK0H
u [lepunonnueckas
CHUCTEMA XUMHUYECKHUX
anementoB  J[. N
MeHnneneeBa, uX CBS3b
c COBPEMEHHOMN
Teopuei CTpOEHUs
aTOMOB

Coaep:xanue yueOHOro MaTepHaJia

IIpakTHYeckHe 3aHATHA

[IpaxTuueckas padota Ne2. «M3yueHune nepuogudeckiux 3aKOHOMEPHOCTEN M UX B3aUMOCBSI3U CO
CTPOEHHEM aTOMOBY.

[Tepuonuueckas cucrema xumudeckux sneMeHtoB /.M. MenneneeBa. CBsi3b MEPUOIUYECKOTO
3akoHa u [leproguueckoi CUCTEMBI XMMMUECKHX 3JIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOWCTB XHMMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMHU
IIPOCTBIX M CIIOXHBIX BEILECTB IO IrpymnnaMm u nepuogam llepmonnueckoit cucreMsl. 3HaueHHE
MIEPUOIMYECKOT0 3aKOHA M CUCTEMBI XMMHMUYECKUX 3j1eMeHTOB J[.M. MeHneneeBa B pa3BUTHH
HayKH.

VYcTaHOBNIEHUE CBSI3U MEXAY CTPOCHHEM aTOMOB XHMHUYECKUX 3JIEMEHTOB U MEPUOAMYECKUM
M3MEHEHHUEM CBOMCTB XMMHUECKUX 2JIEMEHTOB U X COEAIMHEHUHN B COOTBETCTBUH C MOJIOKEHUEM

OK 01
OK 02
IIK 2.1

2 OOpasoBaTeIbHasg OPTaHU3ALMs BIPABE CAMOCTOATENLHO OHPEAENIATH MOCIEI0BATEILHOCTE H3YUEHHs PA3AeioB U TEM, BXOAAIIMX B HHX, a TAKKe IEPEPACIIPEIEIATh KOIHIECTBO
9acoB U OCBOCHHS 00yYarOIIMMUCS YICOHOTO MaTepUalia, C yYSTOM JIOTUKU (POPMUPOBAHUSI TUCIUIUTMHAPHBIX PE3yIbTATOB, OOIIMX U MPOPECCUOHATBHBIX KOMIICTCHIIUH,
MEXIPEIMETHBIX CBSI3EH ¢ IPYTMMH TUCITUTUIMHAME 00IIe00pa30BaTeIbHOTO U 00IIeNpodecCHOHAIBHOTO ITUKIOB yaeoHoro muana OIT CITO.




IIepnonnueckoi cucreMsl. Perienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA
XapaKTEePU3alHUI0 XUMUYECKUX JJIEMEHTOB «MeTayuinyeckue / HeMeTaUTMYeCKUe CBOWCTBA
XUMHUYECKUX DJIEMEHTOB B COOTBETCTBUM C HX JJICKTPOHHBIM CTPOCHHUEM U IOJIOKEHUEM B
MEePUOJINYECKOM cuctemMe Xxumudeckux snemeHToB .M. MenneneeBa»

Tema 1.3.

CtpoeHne  BelecTBa
u npupoaa
XAMHYECKOH  CBA3U.
MHuoroo6pasue
BEIIECTB

Coaep:xanue yueOHOro MaTepuaJia

CrtpoeHue BemecTBa. XMMHUYECKasl CBsA3b. BUIbI XUMUYECKOH CBS3M (KOBaJICHTHAS HEMOJISIPHAS
U TIOJISIpHAs, HOHHAS, METAJUTMUECKasi). MeXaHu3Mbl 00pPa30BaHMs KOBAICHTHOW XUMUYECKOM
cBsa3u  (OOMEHHBIH W JIOHOPHO-aKIENTOpHBIM). Bomopoanas cBs3b. BaneHTHOCTH.
DneKTpooTpuniaTeabHOCTh. CTerneHb okucieHus. oHbI: KaTHOHBI U @aHUOHBI

IIpakTH4yeckue 3aHATHS

[Tpaktudeckas padora Ne3. «CTpoeHue BemecTBa U MPUpPoia XUMUIECKOH CBSZHY.
JleMoHCcTpauus Mojenell KpUCTAIIMUECKUX PELIeTOK: MOHHOW (XJIOpHJ HaTpHs), aTOMHOMN
(rpadut u anmMas), MOJEKYJIApHOU (YIVIEKMCIBIA ra3, MOJ), METAJUIMUECKON (HAaTpHil, MarHui,
Mmenb). Pemenne npakTuyeckux 3aaHuil Ha COCTaBJICHUE 3JIEKTPOHHO-Tpaduueckux Gopmyin
aseMeHToB 1—4 nepuoaos

OK 01

Tema 1.4.
Krnaccudukanus,

u HOMEHKJIATypa
HCOPTaHNYICCKUX
BELIECTB

Coaep:xanue yueOHOro MaTepHaJia

Knaccugukanus HeopraHuueckux BemiecTB. HoMeHKIaTypa HEOpPraHMYECKHX BEILECTB
(oxcuabI, THAPOKCHUBI, KUCIOTHI, COJM). BemiecTBa MOJEKYJISpPHOTO M HEMOJIEKYJISPHOTO
CTpoeHHs. ArperatHble COCTOsIHUS BellecTBa. Kpucramumueckue 1 aMopQHbIe BelecTBa. 3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIbI KPUCTAJUIMYECKUX PELIETOK (aTOMHAasi, MOJIEKYJIsIpHasi,
MOHHAsl, METAJUINYECKasi). 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIUIMUECKON PEIIETKH

HpaKTuqecm[e 3aHATHSA

[Tpaktnyeckas pabora Ne4. «HomeHkI1aTypa HEOPraHUUECKUX BELIECTBY.

Pemenne mnpakTuyeckux 3aJaHuil MO KiIaccu(UKAIMM, HOMEHKJIATYpe U XHUMHYECKUM
dopMynaM HEOPraHMYECKHUX BEIECTB PA3IUYHBIX KJIAcCOB (YrapHbIil Ta3, yrJIeKHCIbId ras,
aMMHUaK, raiieHasi U3BecTb, HeTalleHas U3BECTh, MUThEBas COJa U APYTUX): HA3BaHUS BEILIECTB
no mexayHapogHoi (MFOITAK) wnu TpuBHaIbHONH HOMEHKIIAType U COCTaBICHHE (POPMYIIBI
XUMHUYECKHX BEIIECTB, ONpejelieHne MpUHaIeKHOCTH K Kiaccy. Ilouck uHdopmanmu mo
Ha3BaHUAM, UACHTU(DHUKATOPAM, CTPYKTYPHBIM opMyinaM. AHaJIN3 XUMUYECKOW nHpopMaluy,
MOJIy4aeMOM W3 pa3HbIX HCTOYHHKOB (CpelcTB MaccoBoW HHGopMmanuu, cetb MHTepHeT n

JIPyTHUE)

OK 01
OK 02

Tema 1.5.
Tunsr XUMHYECKUX
peakuuii

Conep:kanue y4eOHOT0o MaTepuaJia

Xumudeckass peaknus. Kriaccupukamuss XUMHYECKHX PEAKIUA B HEOPTaHMYECKOW W
OpPraHMYECKON XMUMHM. 3aKOHBI COXpPAHEHMsI Macchl BELIECTBA, COXPAHEHHUS M IPEBPALLCHUS

OK 01




OHCPIUU IIPpHU XUMHUYCCKUX PCAKIIUAX. OKHCIUTEIHHO-BOCCTAHOBUTCIILHEIC pcakuuu (ypaBHeHI/ISI
OKHCJIICHHUA-BOCCTAHOBJICHUS, CTCIICHDb OKHCJICHUA, OKHCIINTCIIb u BOCCTAaHOBHTCIIb,
OKHCJIMTCIIbHO-BOCCTAHOBUTCIIBHLIC PCAKIMU B MPHPOAC, IMPOU3BOACTBCHHBLIX IIPOLCCCAX U
KHU3HCACATCIIBHOCTH OpFaHI/ISMOB)

Tema 1.6.
CKOpOCTh XMMHUYECKUX
peakuuii. XHMHUYECKOE
paBHOBecHE

Coaep:xanue yueOHOro MaTepuaJia

CKOpOCTb peaklMy, €€ 3aBUCHUMOCTb OT PAa3JIMYHbIX (PaKTOPOB: IPUPOABI PEarupyroIux
BEUIECTB, KOHIIEHTPALMU pEarupyrolmx BEUIECTB, TEMIEpPATyphbl U IUIOLIAAN PEAKLIMOHHON
noBepXxHOCTHU. TerioBble 3P PEKThl XUMUUECKUX PEAKLUI: 3K30- U SHAOTEPMHUUECKUE PEAKIIHH.
OOpatumble peakuuu. XuUMHYeckoe paBHoBecHe. DakTOppl, BIMSIOIIME HA COCTOSIHHUE
XMMHUYECKOTO paBHOBECUS (KOHIIEHTpALMsl peareHTOB MM NPOIYKTOB PEaKIMH, JaBJICHUE,
temneparypa). [Ipunnun Jle HlaTtense

IIpakTH4yecKkue 3aHATHS

[Ipaktnueckast pabota NoS. «BnusHue paznuuHbIX (AKTOPOB HA CKOPOCTh XHMHUYECKOH
peaKum».

Pemenne mpakTHKO-OPMEHTHPOBAHHBIX 3aJaHWii Ha aHanmu3 (PakTOpoB, BIHSIOMIMX Ha
M3MEHEHHE CKOPOCTH XMMHUUYECKOM peakMK. 3aBUCUMOCTb CKOPOCTH XUMHYECKON PEAKIUU OT
IPUCYTCTBHUS KaTaJM3aTOpa Ha IPHUMEPE Pa3IOKEHUs IEPOKCHIA BOIOPOAA C IOMOILBIO
JUOKCHJa MapraHia W KaTajasel. PerieHue mIpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMeHeHne npuHnumna Jle-Illarense ms HaXOXACHUS HAIPaBICHUS CMEIICHHS PaBHOBECHUS
XMMHUYECKON peakiy 1 aHaJIN3 (PaKTOpOB, BIMSIONIMX HA CMELIEHHE XUMHYECKOI0 pAaBHOBECHUS

OK 01
OK 02
IIK 2.1

Tema 1.7.
PactBopHI, Teopus
BJIEKTPOTUTHYECKON

JIUCCOLIMAIIN U MOHHBII
obMeH

Coaep:xanue yueOHOTr0 MaTepHaJia

PactBopel. Buaesl pacTBOpoB MO COAEpAKAHUIO PACTBOPEHHOTO BelleCTBA. PacTBOPUMOCTD.
[TonsiTie O nucCHEepCHBIX cucTeMax. VICTHHHBIE W KOJIJIOMJIHBIE pacTBOpHL. MaccoBast A0Js
BellecTsa B pactope. [lonstue o Bogopoanom nokasatene (pH) pactBopa. DnekTpoauTuyeckas
nuccormanus. CHIIbHBIE B clTa0bIe AJICKTPOJIUTHI, HEAJICKTPOIUTHI. Peakiiuu noHHoro oomMeHna

JlabopaTopHble 3aHATHSA

JIaGoparopnas pabota Nel «IIpuroroBieHue pacTBOpOB».

[IpuroroBnenue pacTBOpPOB 33JaHHOM MACCOBOM J0JIEH paCTBOPEHHOTO BEUIECTBA, IPOBEJCHUE
peakiuii HMOHHOTO OOMEHa, OIpeleIeHue CpeAbl pPAacTBOPOB BELIECTB C IOMOIIBIO
YHHUBEpPCAJIbHOTO MHJUKaTOpa (KUCias, HEeWTpajbpHas, IIejo4yHas). 3aJlaHus Ha COCTaBJICHHE
VOHHBIX peaklui. PeleHne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/JlaHUN Ha PacTBOPHI,
UCIOJIb3yeMble B OBITOBOM M MPOU3BOJCTBEHHON AEATENbHOCTH YEJI0BEKa

OK 01
OK 02
OK 04
OK 07
IIK 2.1

Konrtposabnasi pabGora
1

CrpoeHue BeliecTBa 1 XMMUUYECKUE peakiuu (1o pa3aeiny 1)




Pa3nea 2. Heopranuyeckasi Xumusi
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Tema 2.1.
DU3NKO-XUMHYECKIE
CBOMCTBa
HEOPraHUYECKUX
BEIIIECTB

Conep:kaHnue y4eOHOT0 MaTepHuaJia

Meramnbl. [lonoxenue wmeramioB B llepuoguyeckoil cuctemMe XUMHUYECKHUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS AJICKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmue ¢Gu3nvecKkue
cBoiicTBa MeTauioB. CriiaBbl METAUIOB. DJIEKTPOXUMHUYECKMM psJl HANpsSIKEHUI METaJUIOB.
XHWMHYECKHE CBOMCTBA BAKHEUIINX METAILIOB (HATPHM, KA, KaJbIMi, MATHUHA, aTIOMUHHH,
IIMHK, XpOM, JKeJe30, MeOb) M HuX coeauHeHud. OOmme crocoObl TOMyYeHUS METAIIOB.
[IpuMeHeHne MeTalIoB B OBITY U TEXHUKE

Hewmeramnsl. [Tonoxenune Hemetamios B [lepuoauyeckoil cucteMe XuMu4eckux 3nemeHToB .M.
MenzaeneeBa M OCOOCHHOCTH CTpoeHHS aromMoB. @Ou3uyeckre CBOWCTBA HEMETAJIOB.
Annotponus HeMeTaoB (Ha mpuMepe KUCIopoa, cepsl, pocdopa u yriaepona). XuMudeckue
CBOICTBA U MPUMEHEHHE BaXKHEUIITNX HEMETAIJIOB (TaJIOT€HOB, Cepbl, a30Ta, Gpocdopa, yriepoaa
U KpPEMHHUS) M WX COEAMHEHUN (OKCHIOB, KHCJIOPOACOJACPKAIIUX KHUCIOT, BOJOPOIHBIX
coenuHenmil). [IpuMeHeHne BayKHEMIINX HEMETAJIIOB M UX COSIMHEHHM

XUMUYECKHE CBOMCTBA OCHOBHEIX KJIACCOB HCOPTraHNYCCKUX BCIICCTB (OKCI/II[OB, TUAPOKCUIOB,
KHUCJIOT, cojiell u ,Z[p) I'eneTnyeckas CBS3b HCOPraHNYCCKUX BCHICCTB, IMPUHAMJICKAIIUX K
Pa3JIMYHBIM KJIacCaM. 3aKOHOM€pHOCTI/I B U3MCHCHHH CBOMCTB IMPOCTBIX BEHICCTB, BOJOPOAHBIX
COG,[[I/IHGHPlﬁ, BBICHINX OKCHUAOB U THAPOKCHIOB

HpaKTuqecm[e 3aHATHSA

ITpakTruyeckas pabora Ne6. « DU3NKO-XUMHUYECKHE CBONCTBA HEOPTAaHUUECKUX BELIECTBY.
CocraBneHne ypaBHEHHUH XHMHUYECKHX PEaKIUH C ydacTHUEeM NPOCTBIX M  CII0KHBIX
HEOPraHWYECKUX BEILECTB: METAUIOB M HEMETANIOB; OKCHJOB METauIOB, HEMETANIOB H
aM(pOTEpHBIX 3JEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBaHUN U aM(POTEPHBIX T'MIAPOKCHIOB;
HEOPraHMUYECKUX COJIEH, XapaKTEPU3YIOIINX X CBOMCTBA.

Pacuérbl macchl BelecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIECTBA, Macce WM
00bEMY OJTHOTO M3 YYacTBYIOUIMX B PEAKIIMH BEUIECTB, Pacy€Thl Macchl (00BEMa, KOJIMYECTBA
BELIECTBA) MPOJYKTOB PEaKIMU, €CIM OJHO U3 BELECTB UMEET NMpuMecH. PelieHne mpakTHKO-
OPHEHTUPOBAHHBIX 3aJlaHMI Ha CBOWCTBA, COCTaB, MOJy4YeHHE M Oe30IacHOE MCIOJIb30BaHUE
BaKHEHMININX HEOPraHWYECKUX BEUIECTB B OBITY M MPOPECCHOHAIBHOM eATEIbHOCTH YeJIOBEeKa

OK 01
OK 02
OK 04
IIK 2.1

Tema 2.2.

Conep:kaHue y4eGHOr0 MaTepuasa

JlabopaTopHbie 3aHATHS

OK 01
OK 02




Wnentudukanus JIaGoparopnas padota Ne2 «MneHTuukanus HEOPraHNIECKUX BEIECTBY. OK 04
HEOPTraHUYECKUX Penrenue sxcniepuMeEHTAIBHBIX 33124 [0 XUMHUYECKUM CBOMCTBaM METaJNIOB U HEMETAJUIOB, 110
BEIIIECTB pacro3HaBaHUIO M TOJYYCHUIO COCIMHEHMHA METAIJIOB M HEMETalsioB (B3auMOJeicTBUE
THJIPOKCHUIA AFOMUHUS C PACTBOPAMH KHCJIOT U Iienoueit,). aeHTudukanus HeopraHuaecKux
BEIIECTB C HCIOJb30BAHUEM HX (U3UKO-XUMHUECKHX CBOMCTB, XapaKTEPHBIX KayeCTBEHHBIX
peaknmii. KauecTBeHHBIE peaknuu Ha cyiab(daT-, KapOOHAT- M XJIOPHI-aHUOHBI, Ha KaTHOHBI
METAJUIOB M KATHOH aMMOHHUSI
KourposbHasa pabGora .
5 CBolicTBa HEOPraHUYECKUX BELLECTB (110 pa3aeny 2) 1
Pa3znen 3. Teopernueckue 0CHOBBI OPraHMYeCKO XMMHUH 4
Tema 3.1. Coaep:xaHue yueOHOIro MaTepHuaJia 4 OK 01
Knaccudukanus, [Ipenmer oprannyeckoil XMMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B MOJYYCHUN HOBBIX
CTpoeHue Y |BEIIECTB M MaTepuajoB. Teopusi CTpOeHHUs opraHuueckux coenuHenud A.M. Bytnepoma, eé
HOMEHKJIaTypa OCHOBHBIE TOJI0kKEHUsA. CTPYKTYpHBIE (POPMYITBI OPraHUYECKHUX BEIIECTB. [ OMOIoTHs, n30Mepusl.
OpPraHU4YECKUX BEUIECTB | XMMHUYECKAs CBS3b B OPraHMYCCKUX COCAMHEHUIX: KPaTHBIC CBSI3U, G- U T-CBSI3U. 2
[IpencraBnenne o kKiaccu(UKalMU OPraHWMYECKHX BemlecTB. HoMeHKIaTypa OpraHHYecKuX
COeMHEHNI (cucTeMaTHvecKas) W TpUBHMAIbHBIE Ha3BaHUS BaXXHEHIIUX MpeCTaBUTENEH
KJIACCOB OPraHMYECKUX BEIIECTB
IIpakTHYeckHe 3aHATHA
[Tpaktrueckas padota Ne7. «HoMeHKIaTypa OpraHu4eCcKux BEIIECTBY.
O3nakomiieHHe C oOpas3llaMM OpraHMYeCKHMX BEIIEeCTB M MaTepuajaMM Ha HX OCHOBE,
MOJICIMPOBAaHNE  MOJIGKYJl ~ OPraHWYECKHX  BEIIECTB, HAONIOJEHHWE W  ONHCAHHE
JIEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPALICHUI0 OPraHWYEeCKUX BEIIECTB MPU HATPEBAHHUH 9
(nmnaBiienue, oOyrimBanue W ropeHne). CocTaBIeHHE TOJTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
dbopMyn OpraHMYECKMX BEIIECTB OTJENbHBIX KJIACCOB, HCIONb3YS MX Ha3BaHHUA IO
CHCTEMAaTHYeCKOW W TPWUBUAIBHON HOMEHKJIAType (ITHJICH, aleTWICH, TIMIEepuH, (eHo,
dbopmanpaerua, YKCycHas KUCIIOTa, TIMLUH). PacueTsl mpocTteiinieil popMysbl OpraHHuecKon
MOJICKYJIBI, HICXOJISl U3 DJIEMEHTHOTO cocTara (B %)
Pa3znen 4. YriieBoaopoabl 10
Tema 4.1. Conepsxanme y4eGHOro MaTepuasia 8 OK 01
Vraesomopoabl U uX|[IpefenbHbIE YIIIEBOJOPOABI (AIKAHBI): COCTAB M CTPOECHUE, TOMOJIOTUUYECKHii psij. MeTaH U 3TaH: OK 02
IPUPOJHBIC MCTOYHUKH (COCTaB, CTPOCHHE, (DU3MUECKHE M XUMUYECKHME CBOMCTBA (PEAKIMU 3aMELIEHHUS W TOpeHus),| 2 OK 04
IIK 2.1

IMOJIYUYCHHEC U TPUMCHCHUC.




HenpenenbHble yriieBogopo/ibl (aIKEHbl, aJIKaJUEHbI, aJIKUHBI).

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN psif. DTUJIEH U MPOIUJICH: COCTaB, CTPOCHHUE,
¢bu3nvecKre 1 XUMHUECKUE CBOIMCTBA (peakuy THAPUPOBAHNS, TaJOT€HUPOBAHHMS, THIPATAIIH,
OKHCJICHUS U TIOJIMMEPHU3alli1) TIOJTy4eHHe U TPUMEHEHUE.

Anxamuensl: OyragueH-1,3 u MeTmiOyraauen-1,3, XuMUIecKoe CTPOCHUE, CBOMCTBA (peaKius
MOJIMMEPHU3alH), TPUMEHEHHe (I CHUHTe3a MPUPOAHOTO M CHHTETHYECKOrOo Kaydyka u
PE3UHBI).

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKUN psAld. ALIETUJIEH: COCTaB,
XUMHAYECKOE CTPOCHHE, (U3NYECKHEe M XUMHUYECKHE CBOWCTBA (peakuuu THUIPUPOBAHMUS,
raJIOTEHUPOBAHUSA, TUApATalldd TOPEHHUA), TMONy4eHHEe U  MpUMEHEeHHe (MCTOYHUK
BBICOKOTEMIIEPATYPHOT'O IJIAMEHU JJIsl CBAPKU M PE3KH METAJLJIOB)

Apomarnyeckue yrieBoJopozsl (apeHsl). beH3on u Tomyois: cocra, CTpoeHUE, GU3NUECKUE U
XMMHUYECKHUE CBOWCTBA (pEaKlMy raJloreHUpPOBaHUsI U HUTPOBAHUS), IOJyYEHUE U IPUMEHEHHE.
TokcuyHOCTh apeHOB (BIMsHME OEH30J1a HA OpraHU3M uesoBeKa). ['eHeTnueckas CBsI3b MEXIY
YIJI€BOAOPOAAMH, IPUHAUIEKAIUMHY K Pa3IMYHBIM KJIACCAM.

[TpupoHble UCTOYHUKH YTieBoopo0B. [IpupoaHsblii ra3 u nomyTHble HeTsHbIE Ta3bl. HedTh
n e€ mpoucxoxaeHue. CrocoObl nepepadOTKH HE(PTHU: MEperoHka, KPEeKHUHI (TepMHUYECKHH,
KaTaluTU4eckui), mnuponus. IIpoaykTel mnepepaboTku HepTH, HX NpPUMEHEHHE B
MIPOMBIIITIEHHOCTH

u B ObITy. KaMeHHBIH yTrosb U MpOayKThI €ro nepepadoTKu

Tema 4.2.
DOU3NKO-XUMHUYECKHE
CBOICTBa
YIJI€BOJ0PO/IOB

ConepxaHue y4eGHOro MaTepuaJjia

JlabopaTopHble 3aHATHS

JlabopaTtopHas padota Ne3 «CBoiicTBa yrieBOI0POIOBY.

TpuBuanpHas U MeXAyHapOAHAss HOMEHKIIATypa, XMMHUYECKHUE CBOMCTBA, CIIOCOOBI MONyUeHUs
yrieBogopoaoB. [lonydeHue 3TUiIeHa M M3Y4YEHUE €ro CBOMCTB. MoaenupoBaHHE MOJIEKYNT U
XUMHYECKHUX MPEBpAICHU YTIEeBOJAOPOIOB (Ha MpUMepe dTaHa, STHIICHA, alleTUIeHa U JIp.) U
TaJIOT€HOIPOU3BOTHBIX

OK 02
OK 04

Paznea 5. Kuciopoaocoaep:kamnme oprannyecKue coeinHeHust
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Tema 5.1.
Cnuptel. ®enon

Conep:kanue y4eOHOTr0o MaTepuaJa

[IpenenbHble OTHOATOMHBIE COUPTHI (METAHOJ M 3TAHOJ): CTPOEHUE, PU3NYECKHE U XUMHUECKHE
CBOMCTBA (peakIy C aKTUBHBIMH METaJUIaMH, TaJOr€HOBOJOPOAAMHU, TOPEHUE), TPUMEHEHHE.
BonoponHeie cBsi3u Mexay MoJeKylnamMu cnupToB. (DHU3MOJIOrHYECKOe NEHCTBHE METAHONA H
JTaHOJa Ha OPraHU3M 4eJIOBEKa.

OK 01
OK 07




MHoroaToMHbI€ CIIUPTHI (ITUIICHIJIMKONb U TIMLEPUH): CTPOCHHE, (PU3NIECKUE U XUMUYECKHE
CBOWCTBA (B3aMMOJEHCTBHE CO IICJIOYHBIMH MeTajllaMHM, KaueCTBEHHas peakuus Ha
MHOroaToMHble crnupThl). dusnonoruyeckoe AeiicTBUE Ha OpraHu3M uenoBeka. [IpumeHenue
[JIALEPUHA U DTUJICHTIIUKOJIS.

@enon. CtpoeHue MOJIEKYbl, (U3UYECKUE U XUMHUYECKHE CBOHCTBa (eHona. TOKCHYHOCTH
¢eHona, ero puznonornyeckoe aeiicTeue Ha OpraHu3Mm yenoseka. Ilpumenenue gpenona

Tema 5.2.
AJLIeruael.
KapOoHoBbI€ KHUCTOTHI.
CnoxxHbIe A(QUPBI

Coaep:xaHue yueOHOIro MaTepuaJia

Anbnerufipl U KeToHbl ((opMalibJerusl, aueTalbleruj, aleToH): CTpPOeHHe, (Pu3NYecKue H
XMMHUYECKHE CBOMICTBa (pEeaklUH OKUCIEHUS U BOCCTAHOBJICHMS, KaueCTBEHHBIE DPEAKIIUH),
IIOJIyYE€HUE U IPUMEHEHHE.

OMHOOCHOBHBIE TpeAeibHbIE KapOOHOBBIE KHCIOTHI (MypaBbHMHAasi W YKCYCHasi KHCIIOTHI):
cTpoeHue, (uU3MYeCKHe M XHUMHUYECKHe CcBoiicTBa (oOliue CBOWCTBA KMCJIOT, pEaKLus
TepuUKAMK), TOMydeHHe M mpuMeHeHne. CTeapuHOBass W OJEHHOBAas KHCIOTHI Kak
IIPEJCTaBUTEIIN BBICIINX KapOOHOBBIX KMCIOT. Mblja Kak COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIEE JCHCTBHE.

CrnoxHble 3UpbI KaK MPOU3BOIHBIE KapOOHOBBIX KUCIOT. ['HIponn3 cioxkHbIX 3¢pupos. Kupsl.
I'maponus xupos. [Ipumenenne xupoB. bruosornueckas posis )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrneBons!

Coaep:xanue yueOHOro MaTepuaJia

VYrieBonbl: cocTaB, KiaccH(UKAIUs YyriieBoaoB (MOHO-, JU- M Tojucaxapunsl). [nmoko3a —
NPOCTEHIIMIA MOHOCaXapuJ: OCOOCHHOCTH CTPOEHHS MOJIEKYJNbl, (PU3UUYECKHUE U XMMUYECKHE
CBOMCTBa TIIOKO3bl (B3aumojeicTBue ¢ ruapokcugom Mmeau (II), oxucnenne amMMuadyHbIM
pacTtBopoM okcujia cepedpa (1), BocctaHoBiIeHHE, OpOXKEHUE TIIFOKO3bI), HAXO0XK/IEHHE B IIPUPOJIE,
MPUMEHEHHUE TIIOKO3bI, OMOJIOTHYECKas POJb B JKU3HENCSITEIHLHOCTH OpraHW3Ma 4YelOBeKa.
dotocunTe3. PpyKTO3a KaK U30MEP TITIOKO3HI.

Caxapo3a — TpeacTaBUTENh IUCAXapHIOB, THIPOJIU3 Caxapo3bl, HAXOXICHHE B IMPHPOIE H
IpUMEHEHHE.

[Momucaxapuapl: KpaxMal H IEJUTI0N03a Kak MPHUPOJHbIE moiuMepbl. CTpoeHHe Kpaxmana |
LEJITI0NI03b], (PU3UUECKUE U XUMUYECKHE CBOMCTBA KpaxMaia (THAPOIN3, KaueCTBEHHAs peaKIys
C MOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DOu3NKO-XUMHYECKIE
CBOMCTBA
KHUCJIOPO0COACPIKAIINAX
OpraHNu4YeCKHUX

Coaep:xanue yueOHOro MaTepuaJia

IIpakTuyeckue 3aHATHS

[MpakTnueckass pabora Ne§. «HoMmeHkIaTypa KHCIOPOAOCOIEPKANINX OPraHUYECKUX
COCTUHEHUIN.

OK 01
OK 02
OK 04




COE€IUHEHUN

TpuBunanpHas ¥ MeXIyHapoIHAs HOMEHKJIATypa, XUMHUYECKHUE CBOWCTBA, CIIOCOOBI MOTYYECHUS
CIHUPTOB U (PEHOJIOB, KAPOOHOBBIX KMCIIOT U 3(HUPOB, AJIbJETUAOB U KETOHOB. COCTaBIIEHUE CXEM
peakuuii (B TOM 4YHUCJIE IO IPENJOKEHHBIM LENOYKaM IIPEBPAIIECHMI), XapaKTEpU3YIOLIUX
XMMHMYECKHE CBOMCTBA KUCIOPOAOCOAEPKAUX OPraHMYeCKUX COCIUHEHUN

[TpakTuueckas pabora Ne9. «Xumudeckue U (PU3NUYECKHUE CBOWCTBA KHCIOPOAOCOCPIKALTUX
OpPraHUYECKUX COCAUHECHUS.

[IpoBenenue, HAOMIOACHHWE M ONHMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
Ka4eCTBEHHBIC PEaKIMU OJHOATOMHBIX CHHUPTOB (OKHCIcHHEe 3TaHona okcuaoMm wmemau (I1)),
MHOT0aTOMHBIX CHHPTOB (B3auUMOJECTBUE ruLeprHa ¢ ruapokcugom Meau (1)), anpaernnos
(oxuciieHne aMMHMa4YHbBIM pacTtBopoM okcuma cepebpa(l) u  ruapoxkcumom wmemu (1),
B3aMMOJICIICTBHE KpaxMaJla C HOJJOM), H3yUYE€HHUE CBOMCTB pacTBOpa YKCYCHOM KHCIIOTbI

Pa3znen 6. A3oTconeprkaniue opraiHnyecKkue coeTuHeHus 4
Tema 6.1. Coaep:xaHue yueOHOro MaTepuaJia 4 OK 01
AMMHEL. AMUHBI: METWJIAaMUH — MPOCTEUIINN MPEICTaBUTEb aMUHOB: COCTaB, XUMHUUYECKOE CTPOCHUE, OK 02
AMMHOKHUCIIOTHI. (du3HUYeCcCKre U XUMUIECKUE CBOMCTBA, HAXOXK/CHUE B IPUPOJIC. OK 04
benku AMUHOKHUCIOTHl Kak aMm(oTepHble opraHuyeckue coenuHeHus. DU3NYecKue U XHUMHUYECKUe

CBOMCTBa aMHHOKHUCJIOT (Ha MpUMepe TJIHUIMHA). brosornyeckoe 3HAUY€HHE AMHHOKHCIIOT. 2

ITentuapl.

benku kak mpupoansie nmoauMepsl. [lepBuuHas, BTOpUYHAs W TPETUYHAs CTPYKTypa OEIIKOB.

XUMUYEeCKHe CBOMCTBA OEIKOB: THAPOIN3, ACHATYpallus, KaYeCTBEHHbIE peaklny Ha OeJKu

IlpakTHYecKkHne 3aHATHS

[TpakTuueckas padora Nel(. «CBoiicTBa a30TOCOAEPKAIUX OPTAHUYECKUX COSTUHEHUI.

dusznueckue M XUMUYECKHE CBOICTBA aMUHOB (pEakIUH C KHCIOTaMH M TOPEHHs) U 2

aMUHOKHCIIOT (Ha mpuMepe ThnuiuHa). Habmonenue u onrcanue AeMOHCTPAIMOHHBIX OMBITOB:

JeHaTypanus OJIKOB MPU HArPEBAHWH, [IBETHBIC PEAKIINH OCITKOB
Paspnen 7. BbIcOKOMOJIEKYISIPHbIE COCAUHECHUS 2
Tema 7.1. Coaeprxkanue yueOHOIro MaTepuaJia 2 OK 01
[ImacTtmaccel. IIpakTHYecKHe 3aHATHS 2 OK 02




u  TpodeCcCHOHATBHON
JeSITEeIbHOCTH YeJIOBEKa

Kayuyxu. Bonokna [Ipaktuyeckas pabora Nell. «CuHTe3, aHanM3 W KIACCU(PHUKAIMS BHICOKOMOJICKYIISPHBIX OK 04
COEIMHEHUI IIK 2.1
OCHOBHbIE TIOHATUS XHUMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHMH: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEeHb IOJMMEpPU3ALUK, CPEIHssT MOJIeKyJsapHass Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — ITOJIMMEPU3ALUs U ITOJIMKOHICHCALIMSL.
O3nakomiieHHe ¢ oOpa3laMHd IPUPOIHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4YyKOB:
IJ1aCTMACChI (ITOJIMATUIIEH, MOJIUIIPOIINIIEH, TOJIMBUHWIXJIOPU, MOJIUCTUPOI); HATYPAJIbHBIN U
CHUHTETHYECKHE Kaydyku (OyTaJueHOBBIH, XJIOPOIPEHOBBIH UM HM3ONPEHOBBIN); BOJOKHA
(HaTtypanbHbIE (XJIONOK, LIEPCTh, IWIENK), MCKYCCTBEHHbIE (ALETAaTHOE BOJOKHO, BHCKO3a),
CHUHTETHYECKHUE (KaIlPOH U JaBCaH)
Konrtposabnasi paGora .
3 CTpyKTypa U CBOMCTBa OpraHUYECKUX BewecTs (1o paszaenam 3-7)
IpodeccHoHaaLHO OPHEHTHPOBAHHOE COlePsKaHUe (CoaepKAHME IPUKIATHOIO MOLYJIsA)°
Pa3jnen 8. Xumusi B ObITY H NPOU3BOJACTBEHHOI IeATEJIbHOCTH YeJI0BEKA OK 01
Tema 8.1. Cojaeprxanue yueOHOro MaTepuaJa OK 02
XuMuyeckue [TpaBuia 5KOJIOTHYECKU 11e1eCO00Pa3HOro MOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B OK 04
TEXHOJIOTUU LENSIX COXPAaHEHMsI CBOETO 3J0pOBbS M OKpY’)KaloLIed MPUPOIHOM cpeibl, ONacHOCTh OK 07
B MMOBCEIHEBHOM | BO3/IEHICTBUASL Ha JKUBBIE OpraHu3Mbl OPraHMYCCKHX BCEIIECTB OTACIbHBIX KJACCOB IIK 2.1

(YrJIeBOIOPOIBI, CIUPTHI, (DEHOJBI, XJIOPOPTAaHUYECKHUE MPOU3BOIHBIC, ANBJACTUIBI U [P.),
MOKa3aTelb MPeAeIbHO JONYCTUMON KOHLIEHTPALMU U €r0 UCIIOJIb30BaHNUE.

Ponp xumum B oOecriedyeHUH HKOJOTHYECKOM, DHEPreTHUYEeCKOM M MUILEBOM OE30MacHOCTH,
pa3BUTUM  MENUIIMHBI, CO3JaHMM HOBBIX MaTepHalioB (B 3aBHCHMOCTH OT BHJIA
poeCCHOHAIBHOMN JIEATETLHOCTH ), HOBBIX UCTOYHUKOB SHEPTHH (ATbTEPHATHBHBIC HCTOYHUKH
sHeprun). lloHsATHE O HAy4HBIX METOJAX IIO3HAHUS BEHIECTB M XHUMHUYECKHX PEaKIIM.
[IpencraBnennss 06 OOMMX HAYYHBIX MPUHIIUAINIAX MPOMBIIUICHHOTO MOJYYEHUS BaKHEHIIMX
BellecTB (Ha MpUMepax MPOU3BOJICTBA AMMHAKa, CEPHON KHCIIOTHI, METAHOJIA).

8 B pamkax uaco [IOC MOryT GBITh NPOBEJEHBI MHTETPUPOBAHHBIE 3aHATHSA C YYETOM COJIEPIKATENBHBIX MEKIPEAMETHBIX CBA3EH MO JIByM M Gojiee 00MIE0Opa3oBaTeNbHBIM

JUCHUIIIMHAM:

®duznka: marepusi, FHEprus, Macca, aToM, JIEKTPOH, IPOTOH, HEHTPOH, HOH, N30TOII, PAaANOAKTHBHOCTD, MOJIEKYJIA, JHEPIeTHYECKUH yPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBa, (pU3NUecKUe BEJIMUNHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTb.
Buonorus: knerka, opraHusm, Ouocdepa, sKocucTeMa, oOMEH BELIECTB B OpraHu3Me, (OTOCHHTE3, MAKPO- U MHUKPODJIEMEHTHI, BUTAMUHBI, OMOJOIMYECKH aKTHUBHBIC BELIECTBA
(Oenkn, yrieBozbl, KUPbL, PEPMEHTHI).

I'eorpacust: MEUHEpaIbl, FOPHBIE IIOPObL, ITOJIE3HBIE HCKONIAEMBIE, TOIINBO, PECYPCHI.



Xumus u 300POBLC HYCJIOBCKA: IIpaBUJIa 0€30IMaCHOT0 HMCIOJIb30BAHUS JICKApCTBCHHBIX
Ipernaparos, OBITOBOM XMMHUHU B HOBCCI[HCBHOI‘/'I KHN3HU

HpaKaneCRne 3aHATHSA

[Ipaktrueckas pabora Nel2. «[IpuMeHEHHE XMMHUYECKHX BEIIECTB W TEXHOJOTHUH C YYETOM
Oymymiei mpoecCHOHATBHON ACSITETLHOCTI.

Pemenne keiic-3a1ay mo TeMaM: MHUIIEBBIE MPOJIYKTHI, OCHOBBI PALMOHAIBHOTO MUTAHMS,
BOKHEWILIME CTPOUTENIbHBIE M KOHCTPYKIIMOHHBIE MAaTepHalbl, CEJIbCKOXO03UCTBEHHOE
MIPOU3BOJICTBO, KPAaCKH, CTEKJIO, KepamHKa, MaTepuaibl AJs AJIEKTPOHUKH, HaHOMATEepHUAJbI,
TEKCTWJIbHBIC BOJIOKHA, MCTOYHUKH SHEPIUM, OPTraHWYECKUE W MHUHEpAbHBIC YyI0OpeHus,
JIEKapCTBEHHbIE U KOCMETUYECKHUE TMpernapaTsl, ObITOBas XUMHUS, MaTepuaibl U3 UCKYCCTBEHHBIX
Y CHHTETUYECKHUX BOJIOKOH.

3amuta: [IpencraBienue pe3ynbTaTOB pelIeHUs Keiic-3a1ady B QopMe MUHHU-IOKIA/Aa
(momyckaercs UCTOIb30BaHNE rpadUIECKUX U MPE3ECHTAIIMOHHBIX MAaTEPHAJIOB)

IIpomexyTouHas aTrecTanus nNo gucuuminne (auddepeHInpoBaHHbIN 3a4eT)

Bcero
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3. VYCJIOBUSI PEAJIM3AILIMM ITIPOTPAMMbI  OBILIIEOBPA30BATEJILHOM
JUCHUITJIMHBI

3.1. TpeboBaHUS K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneyeHn 0

I[JISI peam3aniu MporpamMmbl JUCHUILIMHBL NPCAYCMOTPCHLBI CIICAYIOIIUC CIICHUAIBHBIC
MOMEIIEHUS: yueOHBIN KaOMHEeT « XUMHMY, BKITIOYas YI4eOHYI0 XUMUYECKYIO JIA0OPATOPHIO.

DddexkTuBHOCTH MpenogaBaHus 0011e00pa30BaTENBHON AUCIUILTUHBI «XUMUSD) 3aBUCHT OT

HAJIMYHUS  COOTBETCTBYIOIIETO MAaTepPHaIbHO-TEXHHYECKOTO OCHAIICHHSA. JTO  OOBSCHICTCS
0COOEHHOCTSIMH TUCIMILIMHEI, B IEPBYIO OUEPE/Ib, €€ IKCIIEPUMEHTAIBHBIM XapaKTePOM, ITUPOKUM
CIIEKTPOM MPUMEHECHUS U MPAKTUYECKONW 3HAYUMOCTHIO. MareprallbHO-TeXHHYeCKoe oOecreueHne
KaOMHETa XUMHU U XUMHUUECKOM JIAOOPATOPUH BKITIOYACT: CIICIIUATU3UPOBAHHYIO MEOEIh U CHCTEMBI
XpaHCHHs, TEXHUYECKHWE W DIECKTPOHHBIE CpeacTBa OOydYeHHsI, IEMOHCTpAIlMOHHBIC Yy4eOHO-
HarJsigHbIe  MOCOOWs, JCMOHCTPAIIMOHHOE O00OpyJIOBaHWE U HPHOOpHI,  J1abopaTOpHO-
TEXHOJIOTUYECKOe 000pyJ0BaHUe, Ta00paTOPHYI0 XUMHYECKYIO IMOCYyIy, Mojenu (oObeMHBbIC U
IUIOCKUE), HATypaJibHble OOBEKTHl (KOJUICKIIMH, XWMHYECKHE PEaKTHBBI), 000pyI0BaHUE

J1a00PaHTCKOM.

CrnenunanusupoBaHHas MebesIb M CHCTEMbl XpaHEHHs
1 | Cron naGopaTopHbIi JEMOHCTPALIMOHHBIH (C 3aIIUTHBIM, XUMOCTONKUM U TEPMOCTOUKHM
ITOKPBITUEM, PAKOBUHOM, ITOABOJIKON M OTBEICHUEM BOJbl, CAHTEXHUKOM,
UIEKTPUUYECKUMH PO3ETKaMH, aBTOMAaTaMH aBapUMHOT0 OTKJIIOUEHHMsI TOKa)
2 | Cron nabopaTopHBII TEMOHCTPAIIMOHHBIN ¢ HAJCTPOWKOM (C 3aIIUTHBIM, XUMOCTOMKHAM U
TEPMOCTOUKHUM MOKPBITHEM )
3 | Cton yueHnueckuii 1a00paTOPHBIHN, PETYTUPYEMBIH MO BBICOTE (C 3aIIUTHBIM,
XMUMOCTOMKUM U TEPMOCTOUKHM MOKPBITHEM, PAKOBUHOW, OOPTUKOM IO HAPY>KHOMY
Kpato, 0JIBOJAKON U OTBEJIEHUEM BO/JIbl, U CAHTEXHUKOM )/CTON yUEHUUECKUH,
peryaupyemslii 1o BbIcOTe (proOpeTaeTcst TOIBKO MPH HATWYMH CHEIUaIbHOTO
71a00paTOPHOTO OCTPOBHOTO CTOJIA) (10 KOAUUECmEY 00yYaArouuxcs)
4 | Ctyn yueHUYeCKUH (no konuuecmay 00yyaouuxcs)
OrserymuTenb
6 | Jocka kmaccHasi/PenbcoBasi cucTema ¢ KIIacCHOW M MHTEPAaKTUBHOW JIOCKOM
(mporpammHoOe obecriedeHne, MPOeKTop, KPEIIEHU B KOMIUIEKTE)/MHTEPAKTUBHOM
MaHembIo (MporpaMMHOE 00eCrieYeHNEe B KOMILIEKTE)
7 | Ctoa ¢ SmuMKaMu J1s XpaHeHUst/TyMOoi (pabouee mecmo npenodasameris)
8 | Kpecino oducHoe (pabouee mecmo npenodasamens)
9 | Jocka mpob6xoBasi//locka MarHUTHO-MapKepHas
10 | Cucrema (yCTpOMCTBO) JIJIsl 3aTEMHEHUST OKOH
11 | IlIxad BHITSKHOM MAaHOPaMHBIN
12 | llIxad mist XxpaHeHHs y4eOHBIX TTOCOOMIA
13 | AnTeuka yHUBepcaIbHAs U1l OKa3aHHS EPBOM MEIMIIMHCKOW TOMOTIIN
TexHu4eckHe cpeacraa
1 | MHorodyHKIIMOHAJIbHOE YCTPONCTBO/IPUHTED
2 | IHTepaKTUBHBINA MPOTrpaMMHO-aNapaTHbIN KOMIUIEKC MOOMIIBHBINA MIIN CTAllMOHAPHBIH
(mporpammHoe o0ecnieueHue, IpoeKTop, KperieHue B komiiekre)/PerascoBas cucrema ¢
KJIACCHOM M MHTEPAKTUBHOM JOCKOH (IIporpaMMHOe obecrieueHue, IpoeKTop, KperieHue
B KOMIUIEKTE )/ MHTEPaKTUBHOM MaHeNblo (IporpaMMHOE 00ecrieueHre B KOMIUIEKTE)
3 | IlepcoHasibHBIN KOMIIBIOTED € TIepUdepueii/HOyTOYK (JIMIEH3UOHHOE IPOTPAMMHOE
o0ecnieueHre, 00pa3oBaTeIbHbI KOHTEHT U CUCTEMA 3allIUThl OT BPEAOHOCHON

o1




uHpopMaluu, porpaMmMHoe odecrieuenue Uit LuppoBoii 1adoparopuu, ¢
BO3MO)KHOCTBIO OHJIAH-0IIPOCa)

DJIeKTPOHHBIE CPeICTBA 00YUeHUsl

DnekTpoHHBIE cpeacTBa 00ydeHus/IHTepakTHBHBIC TOCcOOMs/OHIalH-KYPCHI (10
paszoenam paboueii nPocpPaAMMbl)

JleMOHCTpauMOHHBbIE YUeOHO-HATJISIIHbIE I0CO0MS

CnoBapu, CpaBOYHUKH, SHIUKIIONEUS (110 XUMUYECKUM HAYKAM)

Kommrext IMOPTPETOB BCIIUKNX XUMHUKOB

ITocoOust HArIIAMHON KCIIO3ULIHU

AWIN|F-

[Iepuonnueckas cucrtema xumudeckux 3jeMeHToB /.M. Menneneesa

CnenuajJn3upoBaHHast MeOeslb U CUCTeMbl XPAHEHHsI JJI XMMUYECKOi J1adopaTopuu

1

JIabopaTopHBIil OCTPOBHOM CTOJ (IBYXCTOPOHHUH, C 3aIUTHBIM, XUMOCTOUKHIM U
TEPMOCTOUKUM MTOKPBITHEM, HAJICTOJIBEM, C ITOACBETKON U AIEKTPUUECKUMHU PO3ETKAMH,
I10JIBOJIKOM M OTBEEHUEM BOJIbl, U CAHTEXHUKOM)

Ctyn n1abopaTOpHBIHA, peryIupyEMBIii 110 BBICOTE

Cron mabopaTopHBIN 1EMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOUKUM U TEPMOCTONKUM
IIOKPBITUEM, PAKOBUHOM, IOIBOAKON U OTBEIEHUEM BOJIbI, CAHTEXHUKOM,
NEKTPUYECKUMU PO3E€TKaMHU, aBTOMaTaMU aBapUMHOI0 OTKJIIOUEHUS TOKA)

Croun 1abopaTOpHBI 1EMOHCTPALIMOHHBIN ¢ HAJCTPOUKOH (C 3aIIUTHBIM, XUMOCTOMKUM H
TEPMOCTOUKUM MTOKPBITHEM )

Cron ¢ ssmmKaMu JJ1sl XpaHeHUs1/ TyMOO

(o3}

Kpecno oducnoe

\‘

OrserymuTenb

JlemoHcTpanmoHHoe 000py10BaHNe U PUOOPHI 1JI KAaOUHeTAa U JIa0opaToOpun

Becbl anextponnble ¢ USB-nepexoaHukom

CTONHK NOIHEMHBIN

IenTpudyra nemoHcTpamoHHas

[IITaTuB 1EMOHCTPAIIMOHHBIN

Anr[apaT AJIg TIPOBEACHU A XUMHUYCCKUX peaKHI/Iﬁ

Arnmapar Kunna

OBIuomeTp

['openka yHuBepcaibHast

OO |INO| OB WIN|F-

[Tpubop uist LTFOCTpaK 3aBUCUMOCTH CKOPOCTH XUMUYECKHUX PEAKIUM OT YCIOBUI
OKPY>KaIOIlEel Cpe/ibl

10 | HaGop jyist 3eKTpom3a IEMOHCTPAIIMOHHBIH

11 | ITpuOop A7t ONBITOB MO XMMHUHU C IIEKTPHUUECKUM TOKOM (J1aOOpaTOpHBIN)

12 | TIpuOop amsi OKUCIICHUS CIPTA HAJl METHBIM KaTaJIn3aTOPOM

13 | IlpuGop Asns moTydyeHus TaJTouI0ATKAaHOB JEMOHCTPAIIMOHHBIN

14 | ITpuGop aJis nOJSy4YEHUs] PACTBOPUMBIX BELLIECTB B TBEPJIOM BHJIE

15 | YcranoBka a5t QUIBTPOBAHHUS O] BAKYYMOM

16 | ITpuGop anst onpeseneHus cocTaBa Bo3Iyxa

17 | I'a30aHanu3aTop KUCJIOPOAA U TOKCUYHBIX ra30B ¢ NU(POBON MHAMKAIIMEN MTOKa3aTesen

18 | ITpuOop At MILTIOCTPALIMY 3aKOHA COXPAHEHHUsI MacChl BELIECTB

19 | YcraHoBKa aJ1sl IEPETOHKH BEIIECTB

20 | bapomerp-anepous

21 | HaGop [uist n3y4eHust BOJOPOJHON SHEPTETHKH

22 | pH-MeTpbI (Oononnumenvroe eéapuamusrnoe 060pydosarue)

JlabopaTopHo-TexHOJI0rH4YecKOe 000pyA0BaHMe 1Jisl KaOMHeTa H J1adopaTopun

1 | IlpuGop asis nosydyeHus TajJouI0aJIKaHOB U CJIOKHBIX 3(UPOB J1a00paTOPHBIH
2 | Konbonarpesarenb
3 | DIeKTpoIuInTKa




bans koMOMHMpOBaHHAas 1JabopaTopHast

Bechl 17151 chlmyunx MatepuaioB

[TpuGop 11t mosTy4eHHs ra30B

CrnupToBKa J1abopaTopHas

MarauTtHas Memaika

Muxkpockorn 1uppoBoii ¢ pyKOBOJICTBOM I0JIb30BATENS M TOCOOUEM /ISl yYalIuXCs

Habop m1st 4ncTKku onTHKY

Habop mocy el u1st peakTHBOB

Ha60p IIOCyAbl U HpHHa,Z[JIC}I(HOCTeﬁ JUIA pa6OTBI C MaJIBIMH KOJIMYECTBAMU BCIICCTB

HaGop npunaanexHocTel UIsi MOHTa)Xa MPOCTEUIINX MPUOOPOB 10 XUMHUH

Habop nocyiel v npuHaIJIeKHOCTEH U3 ponueHa (MUKpPOJIabopaTopusi)

.JIaﬁopaTopHaﬂ XUMHYCCKas nocyaa nJs Ka0uHeTa U naﬁopaTopI/m

KommiekT Kos16 JeMOHCTpaIllMOHHBIX

Habop npobok pe3snHOBBIX

[Tepexon CTEKIISITHHBIN

ITpobupka Bropiia

[IpoGupka 1ByXKOJE€HHas!

COG,I[I/IHI/ITGHB CTCKJISTHHBIN

3a)KM BUHTOBOMH

3axxuM Mopa

OO|INO (OB WIN| -

HInadr cCHIIMKOHOBEIN

=
o

KommieKT CTeKISTHHOM MOoCyAbl Ha NITH(ax JeMOHCTPAMOHHBIHA

-
-

Jlo3upyroliee ycTpoilcTBO (MEXaHUYECKOe)

=
N

KomruiekT m3nenuit u3 kepamuku, Gapdopa u dasitca

=
w

KommiekT noxek haphopoBbix

H
o~

Komimiext MCPHBIX K0JIO Majoro oobema

=
ol

KoMIiekT MepHbIX K010

=
(o]

Kommuexkt MCPHBIX HUWJIMHAPOB IJIACTUKOBBIX

[
\l

Kommnekt MCPHBIX NUJIMHAPOB CTCKIITHHBIX

=
oo

Kommuexkr BOPOHOK CTCKJIAHHBIX

[EY
©

KommiiekT numnerox

N
o

KOoMIIIEKT cTakaHOB IJIACTUKOBBIX/CTEKISHHBIX

N
[

KoMmnekT cTakaHOB XUMHYCCKUX MCPHBIX

N
N

KoMmiekT cTakaHINKOB JUIA B3BCIIIMBAaHUA

N
w

Kommunexr CTYHIOK C IICCTUKAMU

N
~

HaGop mmareneit

N
ol

HaGop nuHueros

N
[ep]

Habop uamek Ilerpu

N
Ny

TpyOka creknsiHHas

N
(o0}

OKkcukaTop

N
(o]

Yama kpuctauin3alliOHHAs

w
o

I{unip! TUreIbHBIE

w
[y

broperka

w
N

[Tpobupka

w
w

banka mox PCAKTUBEI MMOJIMOTHUIICHOBAS

w
=~

banka noj peakTUBBI CTEKJIIHHAs U3 TEMHOTO CTEKJIa C MPUTEPTON MPOOKOM

w
(&}

HaGop CKJISIHOK 1711 paCTBOPOB PEAKTHBOB

w
(o]

TTasmouka cTexigsHHasg

w
Yy

[ItaTuB ans npoOHpox

w
oo

Kommekt cpenctB ajist UHAMBHUAYAJIbHOW 3a1IUThI




39 | KoMIUIEeKT TepMOMETPOB
40 | CymmibHasi maHeNb 711 TOCY/IbI
41 | ®GunbpTpoBasibHAS OyMara/GuiIbTpel OyMaXXHBIC (QONOJIHUMENIbHOE BAPUAMUBHOE
o0bopyoosaniue)
Mopenu (00beMHBIE U IJIOCKHE), HATYPAJIbHbIE 00beKTHI (KOJJIEKIHH, XHMHYECKUEe
peakTuBbI) NI KaOUHeTa U J1abopaTopun
KoMmIuiekT Moienel KpUCTaJNIMYECKUX PEIIETOK
Moienb MOIeKyIbl Oesika
Habop 1151 MogenupoBaHusi CTpOEHUsI HEOPraHUYECKUX BEIIECTB
HabGop nnst MmogenupoBanvsi CTPOCHUS OPTaHMYECKHUX BEIIECTB
Habop 115 MmogenupoBaHusi CTPOSHUS aTOMOB U MOJIEKYJT
HaGop a5t MOAenupoBaHus 2JIEKTPOHHOTO CTPOCHUS] aTOMOB
KoMiuiekT koiiekui
KOMIUIEKT XUMHYECKUX PEAaKTUBOB
Oo6opynoBanue JadOPAHTCKOI KaOUHETa XUMUM
Croui ¢ SsmMKamMu ISl XpaHEeHUs/ TyMOoi
Kpecno oducnoe
Cto0:1 1a00paTOPHBIA MOCYHBIN
CymmiapHasi TaHeIb I TOCY/IbI
Hlkad nas xpaHeHust yueOHbIX mOcoOUi
Ikad s XpaHSHHUsS] XUMHUYECKUX PEAKTHBOB
Ikad mist xpaneHus 1a60paTOPHOI MOCYIBI/ TIPUOOPOB
[IIxad BBITSKHOMN
JlabopaHTCcKHil CTON
Ctyn n1abopaTOpHBIHA, peryIupyEMBIii 110 BBICOTE
DNEKTPUUECKUN aKBaIUCTHILISITOP
Hlkad cymmnpHbIMi
Pe3uHOBEIE TepUaTKu
KoM1uiekT epiieit 11st MbIThs! J1aOOpaTOPHON MOCYAbI

ONOOTP|WIN| -

OO |INOO| U (WIN|F-
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=
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TexHu4eckue cpeacTBa 00y4eHHsi: KOMIBIOTEDP C YCTPOMCTBAMHU BOCIIPOU3BEACHUS 3BYKA,
MPUHTEP, MYJIbTHMEIUA-TIPOEKTOP C IKpPaHOM, MYIbTUMEAMIHAS JIOCKA, yKa3Ka-Npe3eHTep s
MIPE3EHTALNMN.

3.2. UudopmanuonHoe odecriedeHne peajn3aluu NporpaMmmal

Jns peanuzand TOpOrpaMMbl JTUCHMIUIMHBL OuMONMHOTEeYHBIM (OHJ 00pa3oBaTEIHHOM

OpraHM3aliy UMEeeT TeUaTHbIC U IJIEKTPOHHbIE YUeOHUKU U pa3padOTaHHbIe B KOMIUIEKTE C HUMHU
yueOHble TmocoOus (MpU HaTU4MM), MAOMYIIEHHBIE K WCIHOJIB30BAaHUIO TMPH peaTu3aluu
00pa3oBaTeNbHBIX MPOTPAMM CPEIHETO MPO(PECCHOHATILHOTO 00pa30BaHus, pealn3yeMbIX Ha Oa3e

OCHOBHOTO 00MIEro 0Opa3oBaHus’.

4 TIpukas MunucTepcTBa rpocselenus Poccuiickoit @enepanuu ot 5 Hoa6ps 2024 1. N 769 «O6 yTBep:KIeHUH
(enepaTbHOTO MepeyHs YIeOHUKOB, JOMYIIEHHBIX K HCIIOIH30BaHHUIO TIPH PEATTN3aIMK UMEIOIINX TOCYAaPCTBEHHYIO
AKKpEIUTAINIO 00pa30BaTeNbHBIX MPOTPAMM HAYAJILHOTO O0IIEero, OCHOBHOTO OOIIETr0, CpeTHETO 00IIero 00pa3oBaHus
OpTraHM3aIMSIMH, OCYIIECTBIIOMNMHI 00pa30BaTENbHYIO JeSTEIBHOCTD, U YCTAHOBICHUH IIPEICIIFHOTO CPOKa
HCTIOB30BaHUS HCKIIIOYEHHBIX YUeOHUKOB M Pa3paOOTaHHBIX B KOMIUIEKTE C HUMH Y4eOHBIX ITOCOOMIT» (B aKTyaIbHOU
penakuun). Ccblika Ha yKa3aHHBIN IpuKa3 akTyanbHa Ha 20.02.2025 r.



[lpn peanuzamuu TPOTPaMMbI TUCIMILIMHBI BO3MOXKHO HCIIOJB30BAaHUE AJIEKTPOHHBIX
00pa30BaTeNbHBIX PECYPCOB, JOMYIIEHHBIX K HUCIOJIB30BAHUIO MPHU peaTn3aliid 00pa30BaTeIbHBIX
IPOrPaMM CPETHETO 0OIIEro 0Opa3oBAHUS".
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Tomckuit rocymapcTBeHHbIi yaHuBepcuTeT. — ToMck: M3n-Bo Tomckoro roc. yH-Ta, 2023 — 64 c. —
(Cepust «MeToauyeckue peKOMEHJAIMKU 10 HCIIOJIb30BAHUIO HOBBIX MHCTPYMEHTOB YIPABJICHUS
Ka4yCCTBOM O6paSOBaHI/I}I Ha OCHOBC OIIbITa BCAYHIUX pOCCHfICKPIX YHI/IBepCI/ITeTOB»). — 3arjaBue ¢
JKpaHa. - CB0OOIHBII JOCTYII u3 CeTH HuTepner. Pexxum
noctyna: http://docs.io.tsu.ru/wordpress/wp-content/uploads/TSU_MR.pdf

JlonoJIHUTeIbHbIEe HCTOYHMKH:

1. Epoxun lO. M., Komanesa WM. b. Xumus nns npodeccuit M crnenuaibHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTr0 mMpoduiiel: y9eOHUK ISl CTY. YUPEKISHUU cpef. mpod.
obpazoBanus. — M., 2023.

2. Epoxun 0. M. Xumust: 3aga4un ¥ yrpaKHEHHS: y4e0. TocoOue st CTy. YIPEKISHHH
cpen. npod. obpazoBanus. — M., 2022.

3. Epoxun KO.M. COOpHUK TECTOBBIX 3aJaHUil MO XUMHUHU: y4yeO. mocobue Uil CTYI.
yupexaeHuil cpen. npod. odpazoBanus. — M., 2022.
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www. pvg. mk. ru (omummuana «l[lokopu BopoOseBsI TOPED»).

www. hemi. wallst. ru (O6pa3oBaTenbHbIN CAUT IS MKOTBHUKOB «XUMHSI»).
www. alhimikov. net (O6pa3oBaTenbHbIN CAaWT IS MKOJTBLHUKOB).

www. chem. msu. su (DaeKTpoHHas OMOIMOTEKA IO XUMHH).

www. enauki. ru (MHTepHeT-u3JaHue A yunuteneil «EcTecTBeHHbIE HAayKN»).
www. lseptember. ru (MeToguueckas razera «llepBoe ceHTIOPs»).

www. hvsh. ru (xypHan «XuMHsI B IITKOJIEY).

No akowdE

® TIpukas MunucTepcTBa rpocseienus Poccuiickoit @enepaiuu ot 18 urosis 2024 r. N 499 "O6 yTeepieHuH
(enepaIbHOTO MepeYHs 3JIEKTPOHHBIX 00Pa30BaTENBFHBIX PECYPCOB, JOMYIICHHBIX K HCIIOIB30BAHUIO TIPH PeaTH3aIIH
HMEIOIINX TOCYAaPCTBEHHYIO aKKPEAUTALIMIO 00Pa30BaTENbHBIX IPOrPAMM HA4aIbHOTO OOIIEro, OCHOBHOTO 00IIIEro,
cpennero obero oo6pazoBaHus» (B akTyanbHOU penakimn). CcpUlka Ha YKa3aHHBIN NpHUKa3 akTyansHa Ha 20.02.2025 .


https://www.mindomo.com/mindmap/ee26b521837846df83f285d952157e0a
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8. www. hij. ru (kypHaT «XUMHS U )KU3HBY).
9. www. chemistry-chemists. com (3J€KTpOHHBIH KypHaI «XHUMUKU U XUMUS»).



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA30OBATEJIBHOM JUCHUILIUHBI «XUMUS»

KoHTpons u omeHka pe3ylbTaTOB OCBOCHHSA 00I1€00pa30BaTENIbHON  AUCHUIUINHBI
PacKphIBalOTCS Yepe3 AMCUUIUIMHAPHBIE PEe3YyNbTaThl, HalpaBlIeHHbIE HAa (OPMHUPOBAHUE OOIIUX U
pasaenam

npodeccHoHaTBEHBIX KOMIIETEHLINI o

" TEMaM COACPIKAHUA yqeGHoro Mmarepuaja.

O6umas/npodeccuonaabHast Pasten/Tema Tun OLEHOYHBIX
KOMIIEeTEHIIUS MCPONIpUATHH

OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3as1a4 mpodeccuoHAIBHOMN IeATeTbHOCTH Tema 2.1,2.2
MIPUMEHUTEIBHO K PA3JIMYHbIM KOHTEKCcTaMm | Tema 3.1

Tema 4.1

Tema 5.1-5.4

Tema 6.1

Tema 7.1

Tema 8.1 TectupoBanue
OK 02. Mcnonb30BaTh COBPEMEHHBIE Tema 1.2, 1.4, VCTHBII ompoc
CpeICTBa IMOMCKa, aHAlIu3a U 16,17 PelueHue pacuéTHBIX 33724
MHTEpIIpETaluy HH(POPMAIIH, 1 Tema 2.1,2.2 HabmoaeHie 3a X0I0M
MH(GOPMAaLMOHHbIE TEXHOJIOTUH JIs Tema 4.1,4.2 BBITIOJIHEHHS IPAKTHKO-
BBIIIOJIHEHUS 334a4 Ipo(ecCUOHATbHON Tema 5.2-5.4 OPHEHTHPOBAHHDIX 3a7aHHiT
ACSITCIBHOCTH Tema 6.1 I[Ipencrapnenue

Tema 7.1 PE3yIbTAaTOB

Tema 8.1 IIPAKTHYECKUX
OK 04. Tema 1.7 1a6opaToOpHBIX PaGOT
D¢ (exkTuBHO B3aUMO/IEHICTBOBATh U Tema2.1,2.2 IpoBeieHrE XMMUYECKOTO
paboTaTh B KOJUIEKTUBE U KOMaH,1e Tema 4.1,4.2 DKCIIEpPUMEHTA

Tema 5.2-5.4 BeimonHenue

Tema 6.1 KOHTPOJIbHBIX

Tema 7.1 paGoT 1o

Tema 8.1 paszenaM JIUCIUIIHHBL
OK 07. ConeiicTBOBaTh COXpaHEHUIO Tema 1.7 OlleHKa CAaMOCTOSTEIBHO
OKpY’KalOWeH cpepl, Tema 5.1 BBITTOJIHEHHBIX 33 [aHUI
pecypcocOepexeHuto, mpuMeHsTs 3Hanuss | Tema 8.1 3armra pemeHns Kefic-
00 M3MEHEHUH KJIMMaTa, IPUHITUITHI 3aja4 (C yuaeToM OyayLiei
0epexIINBOro MPOU3BOJCTBA, 3PHEKTUBHO npoheccHOHATHHOI
JIeiCTBOBATh B UPE3BBIYAIHBIX CUTYAIHIX JIESTENbHOCTH)
TIK 2.1 OcymiecTBisth KOHTPOIb cobmoaenus | Tema 1.2 BbINoJIHEHKE 3aaHHii
3aKoHOJATeNbcTBa Poccmiickoit  ®enepanuu | Tema 1.6 IPOMEXYTOUHOM
CyOBEeKTaMH IpaBa Tema 1.7 aTTeCcTaIMH

Tema 2.1

Tema 4.1

Tema 7.1

Tema 8.1







