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1. OBIIASA XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBI
YYEBHOI'O ITPEJIMETA

1.1 ObsaacTb NpUMeHeHUs

PabGouas nmporpamma mo yueOHomy mpeamery OV .07 Xumwusi sBisieTCS 4acTbi0 OCHOBHOM
npodeccHOHaTbHOM  00pa3oBaTeNbHOM  MPOrpaMMbl  CPEAHEro  MpO(ecCHOHAIBHOTO
obpazopanus (manee — OIl CIIO) o cnermansHOCcTH 40.02.04 FOpucnpyneHIus.

1.2 MecTo y4eOHOro mpeaMera B CTPYKTYpe NPOrpamMMbl NOATOTOBKH
CIEeNMAJIMCTOB CpeIHero 3BeHa

OV].07 Xumusi sBIS€TCS YaCThIO O00S3aTENbHONW MPEIMETHOW 001acTi  ¢enepaabHOro
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CpeAaHero olmiero oOpa3oBaHus (lanee —
OI'OC COO). B coorBercTBUH C Yy4eOHBIM IUIAHOM TIPEAMET U3y4aeTcsi B paMKax
0011e00pa30BaTEIILHON MTOJATOTOBKY U BXOAHT B TIEPECUCHD 0A30BBIX.

[IpuknanHoil Monynp BKIOYaeT paszznen 8 «Xumus B ObITY MU IPOU3BOJCTBEHHOM
NESTEIIbHOCTH 4YeNIOBeKa», KOTOPBIM peanu3yercss Uisi Bcex mpodeccuil/cnenuanbHocTen
METOJIOM pEIIECHUs KEHCOB, CBSA3aHHBIX C OJKOJOTHYECKOW OE30MacHOCThI0 U OLIEHKON
MOCIICACTBHI OBITOBOM W TIPOM3BOICTBCHHON JIEATEIHHOCTH, COOTBETCTBYIOIICH OTpaCIsIM
Oynyuieit mpodecCuoHATBHOM NEeITETEHOCTH 00YyJaroIIXCsl.

1.3 Ilenn u TpedoBaHMsA K Pe3yIbTATaAM OCBOCHHUS Y4eOHOM THCHUIINHBI
OcBoenne  yueOHoro mpemmera OVJ.07 Xumus  HampaBIeHO Ha  JOCTHXKEHUE
CIEAYIOUIUX LETEH:

Conepkanue mporpammbl 0011€00pa30BaTeIbHON JAUCIUIUIMHBI «XUMUS HAMpPaBICHO
Ha JIOCTH)KEHUE CIIEAYIOIINX HeJIeH:

- (GhOpMHUpPOBAHUE CUCTEMbl XMMUYECKUX 3HAHUN KaK Ba)KHEHIIEH COCTaBJISIFOIICH
€CTEeCTBEHHO-HAYYHOM KapTHUHBI MHUpa, B OCHOBE KOTOPOM JIekKaT KIIOYEBbIE MOHATHSA,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XUMUU, OCBOCHHUE SI3bIKAa HAYKH, YCBOCHHE W MOHUMaHUE
CYILIHOCTHU JOCTYIHBIX 000OIIEHUI MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIIEHHUE C UCTOpHUEH
WX Pa3BUTHUSA U CTAHOBJICHUS;

- dbopMupOBaHHE U pa3BUTHE MPEACTABICHUI O Hay4HbIX METO/Jax MO3HAHUS
BEIIECTB U XUMHUYECKUX PEaKIIUid, HEOOXOMUMBIX ISl MPUOOPETCHUS] YMEHUN OPUEHTHPOBATHCS
B MHUpPE BEILECTB U XUMHUYECKHUX SIBIICHUI, UMEIOLIUX MECTO B IMPHUPOJIEC, B MPAKTHUECKOU U

MMOBCEOHEBHOM KH3HH,



- pa3BUTHE YMEHHA M CIIOCOOOB MACSITENBLHOCTH, CBS3aHHBIX C HAOMIOJCHHEM H
00BSCHEHHEM XMMHUYECKOTO SKCIIEPUMEHTa, COOII0ICHUEM IPaBUJ 0€30MacHOro OOpalieHus C
BELIECTBAMH.

3apaum IUCHUIIMHBI:

1) chopMUpOBaTh MOHMMAHHE 3aKOHOMEPHOCTEH  MPOTEKaHHsS] XUMHYECKHX
MIPOIIECCOB U SIBJICHUM B OKPYKAIOIIEH Cpelie, a TAK)Ke UX CBSA3b C IIEJIOCTHON HAYYHOW KapTUHOU
MHpa U IPYTUMH €CTE€CTBEHHBIMU HayKaMu;

2) pa3BUTh YMEHHS COCTaBIATh (OPMYINBI HEOPTAaHUYECKUX M OPTaHUYSCKUX
BEIIECTB, YypPAaBHEHUS XUMHUYECKHX PpEaKIMH, OOBSICHITH HUX CMBICI, HHTEPIPETUPOBATDH
pPe3yNbTaThl XUMHUUYECKHUX SKCIIEPUMEHTOB,

3) chopmMupoBaTth HaBBIKU MPOBEICHUS MPOCTEUIIINX XUMHYECKUX
OKCIIEPUMEHTAIBHBIX HCCIEIOBAaHUN C CcOONIOIeHueM TMpaBui 0Oe30macHOro oOpamieHus ¢
BElIeCTBaMH U J1a00paTOPHBIM 000PYIOBAHHEM;

4) pa3BUTh YMEHHUS HAXOIUTh, AHAIU3UPOBATh M MCMHOJIH30BaTh HMH(OPMALIHIO
XUMHYECKOTO XapakTepa M3 Pa3IU4HbIX HWH(GOPMAIMOHHBIX HWCTOYHUKOB, BKJIIOYas Y4eOHYIO
JTUTEPATypy, HaAyYHbIC MTYOJUKAIIUU U HTHTEPHET-PECYPCHI;

5) chopMupoBaTh YMEHHSI MPOTHO3UPOBATH MOCIEJICTBUS CBOCH NESATEIBHOCTH W
XUMHUYECKHX MPUPOJHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIECCOB, YYUTHIBAsT BO3MOXKHBIC
HKOJIOTUYECKUE U COIIMAIbHBIE BO3ICUCTBUS;

6) chopMupoBaTh MOHUMAHHUE 3HAYUMOCTH JIOCTIDKCHHH XUMHUYECKOW HAayKH |
TEXHOJIOTHI JJI pPa3BUTHSl COIMAIBHOM M TMPOU3BOJICTBEHHOM Cep ¢ yMEHHUEM IMPUBOJUTH
MPUMEPHI UX TIPUMEHEHHS B PA3TUYHBIX c(hepax KU3HU.

OcBoeHue coaepx aHus y4eOHOro MpeaAMeTa OOecleYrBaeT IOCTHKEHHE
00yyaroLMMUCS CIIEIYIOIINUX Pe3yIbTaTOB:

JIn4HOCTHBIE Pe3yJbTATHI 0KHBI 0TPAKATH B YACTH:

LHEHHOCTH HAYYHOI'0 NO3HAHUS:

— c(hopMUPOBAaHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH U OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HAa JUAJIOTE KYIBTYP, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

— COBEpIICHCTBOBAHUE SI3BIKOBOM M UMTATEIBCKOW KYJIbTYPBl KaK CPeJICTBA B3aMMOJEHCTBUS
MEXy JIFOIbMH ¥ TIO3HAHUS MUpa.

rPaKAaHCKOT0 BOCIIUTAHMS:

— TOTOBHOCTBH BECTU COBMCCTHYIO ACATCIIBHOCTE B MHTCPECAX I'PAKIAHCKOTI'O O6HI€CTB3;



— YyMEHHE B3aUMOJICUCTBOBaTh C COIMAIbHBIMM MHCTUTYTAMU B COOTBETCTBHM C HX
GYHKIUSMU ¥ Ha3HAUYCHUEM.

IKOJOI'H4Y€CKOro BOCrMMTaHus:

c(OPMUPOBAHHOCTh ~ DKOJIOTUYECKOW  KYJIbTYpPhl, IOHMMAaHHUE BIUSHUS  COLIMAIBHO-

SKOHOMMYECKHX IIPOLIECCOB HAa COCTOSIHME HPHUPOJHON M COLUAIbHON Cpebl, OCO3HAHME

r7100aIbHOTO XapaKTepa KOJOTHUECKUX TPoOIeM;

— IUIAHUPOBAHHUE U OCYIIECTBIICHUE JECHCTBUN B OKPYKAIOUIEH CPEAEC HA OCHOBE 3HAHUS LIEJIEHU
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

— AKTMBHOE HENPUATHUE IECUCTBUI, IPUHOCIILINX BPEJl OKPYXKAIOLIEH CpPEaE;

— YMeEHue IIPOrHO3UPOBATh HeOJIaronpusITHHIE 9KOJIOTMUECKHE MOCJIEACTBHUSI
[IPEANPUHUMAEMBIX JEHCTBUN, IPEAOTBPALIATh UX.

MeTtanpeameTHblie pe3yJabTaThl J0JKHbI 0TPAXKATh:

OsgJ1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH JeHCTBUIAMMU:

B) padora ¢ ungopmanueii:

— BJaJeTh HaBBIKAMU TMOJYy4YeHHs HWHGOpPMAlMM W3 HCTOYHUKOB PpA3HBIX  THIIOB,
CaMOCTOSITEJIbHO OCYILECTBJISATh IIOUCK, aHaliW3, CHCTEMAaTU3alUI0 M MHTEPIPETALUI0
nHGOPMAIUY Pa3IMYHBIX BUJOB U ()OPM IPEIICTABICHHS,

— co37aBaTh TEKCTHl B PA3IMYHBIX (hopMaTax C y4eTOM Ha3HAYCHHs WH(POPMALUU U IETIEBOU
ayUTOPHUH, BBIOMpas ONTUMAJIbHYIO (POpPMY IIpE/ICTAaBICHHS U BU3yalU3alUy;

— OLIEHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh HH(OpPMAlMM, €€ COOTBETCTBHE IPABOBBIM U
MOPaJIbHO-ITUYECKUM HOpPMaM;

BJaJIeTh HAaBbIKAMM pAacllo3HaBaHMS U 3aIIUTBl MHPOpPMALUH, HH(GOPMALIMOHHON
0€30MacHOCTH JINYHOCTH.

OgiaieHHe YHMBePCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMM:

0) coBMecTHas 1eSITeJIbHOCTD:

— TIOHHMMAaTh U MCIOJIb30BaTh IPEUMYIIECTBa KOMAaHIHOM U MHAUBUAYAIbHON paboThI;

— TPUHHMATh LEIH COBMECTHOM JIeATENbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH 1EUCTBUS
[0 €€ JOCTMIKEHUIO: COCTABJIAThH IUIAH JIEUCTBHM, PacHpeleisTh POJH C Yy4eTOM MHEHUH
YYaCTHHUKOB O0OCYXJIaTh pe3yJIbTaThl COBMECTHOU PaOOTHI.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PeryITHBHBIMH JCHCTBUSIMH:

r) IPUHATHE Ce0s U APYTUX JIIOACH:

— TPUHUMATh MOTHBBI M ApPIYMEHTHI APYTUX JIFOJIEN MPU aHAJIN3€E PE3YJIBTATOB JIEATENBHOCTH;

— TIpU3HABaTh CBOE MPABO U MPABO JIPYTUX JIOJEH Ha OINOKHY;



pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JPYTOro YesIoBeKa.
MeTtanpeameTHbie pe3yJbTaThl J0KHBI OTPAKATH:

Osgi1aieHHe YHHBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:
B) pabora ¢ ungopmanmeii:

UCIIOJIb30BaTh CpeACTBa HH(GOPMALMOHHBIX W KOMMYHHKAIMOHHBIX TEXHOJIOTUHA B
pPEIIEHUN KOTHUTUBHBIX, KOMMYHMKAaTUBHBIX M OpPraHM3aLMOHHBIX 3aJad C COOJIIOJIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOM O€30MacCHOCTH.

JAucnunimHapHblie (MpeaMeTHbIe) Pe3yJbTAThl U J0JKHbBI OTPAKATh:

I1P6 06. BnajeHMe OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHUS BEUIECTB M XMMUYECKUX
SIBIICHUH (HAOIIOICHNE, H3MEPEHUE, YKCIICPUMEHT, MOJICITMPOBAHNUC);

ITP6 07. copMUpOBaHHOCTH YMEHHUI TPOBOAUTH PACUETHI IO XUMHUYECKUM (popMyrIaM U
YPaBHEHHUSAM  XUMHUYECKMX  pEakIuid C  HCIONb30BaHHEM  (U3WYECKUX  BEIIUYHH,
XapaKTepU3YIOIIMX BEIECTBA C KOJMWYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE
YCIIOBUS) Ta30B, KOJMYECTBA BEILIECTBA; MCIOIb30BaTh CUCTEMHBIE XMMHUYECKHE 3HAHUSA IS
MPUHATUS PELICHUN B KOHKPETHBIX >KM3HEHHBIX CHUTYalUsX, CBS3aHHBIX C BEIIECTBAMH U HUX
IIPUMEHEHUEM;

I[IP6 08. -chopMHUPOBAaHHOCTH YMEHUU IUIAHUPOBATH W BBINOJNHATh XHUMHYCCKHUN
HKCIEPUMEHT (TIpEeBpallleHUs] OPraHUYEeCKUX BEIIECTB IPU HarpeBaHUH, MOJyUYEHUE STUIICHA U
U3Y4YEHHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIUU HA aJbACTUIBI, KpaxMall, YKCYCHYIO KUCIOTY;
JieHaTypalnus OeJIKOB IPU HarpeBaHUH, [IBETHBIE PeaKlUU OEJIKOB; MPOBOANUThH PEAKLIUU HOHHOTO
oOMeHa, OIpenessaTh Cpeay BOJHBIX PaCTBOPOB, KAUECTBEHHBIE PEAKIMH Ha Cylb(daTt-, kKapOoHaT-
U XJIOpUJ-aHWOHBI, HA KaTUOH aMMOHUS; pellaTh AKCHEPUMEHTaJbHbIE 3aJaud [0 TeMaM
"Metamnel" u "Hemeramibl') B COOTBETCTBUHM C MNpaBWJIaMU TEXHUKH O€30MacCHOCTH IpH
oOpalleHnn ¢ BelIeCTBaMU U J1aOOpaTOpPHBIM 00OpPYJOBAHUEM; MPEICTABIATh PE3YJIbTaThl
XUMHYECKOI0 S3KCIepuMeHTa B (opMe 3aluCH YpaBHEHHUH COOTBETCTBYIOLIUX pEAKIUN U
(GbopMyIHUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJbTAaTOB

-c(hopMUPOBAHHOCTH YMEHHUH MJIAHUPOBATH W BBIMOJHATH XUMHUYECKHH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIIECTB MPU HArpeBaHUU, MOJTYYEHUE ATUICHA U U3YYEHHE €ro
CBOICTB, KaueCTBEHHBIE PEAKIMU HA albJAETH/bI, KpaxMall, YKCYCHYIO KUCJIOTY; JeHaTyparus
OeNKoB MpU HarpeBaHHUM, I[BETHbIE pEaKIMU OEIKOB; MPOBOJIUTH pPEaKUUU HOHHOTO OOMEHa,
OTpeNeNiATh Cpely BOJHBIX PAcTBOPOB, KAaUeCTBEHHbIE pEaKIUU Ha cyibdar-, KapOOHAT- U
XJIOPUJI-aHUOHBI, Ha KaTHMOH aMMOHHSA; pEIIaTh 3KCIEPUMEHTAIBHBIE 3aJadd 110 TeMaM
"Metamnsl" u "Hemeramibl") B COOTBETCTBHM C NpPaBHJIAMU TEXHUKU OE€30MacHOCTH IMpH
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oOpallleHun ¢ BellecTBaMU M JabOpaTOpHBIM O00O0PYAOBAHHUEM; MPEICTABIATH PE3YyIbTAaThl
XMMHYECKOTO JKCIIEpUMEHTa B (hopMe 3allUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEAaKUUN U
(bopMyIHpOBaThH BHIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB.

I[IP6 09. cdhopMUPOBAHHOCTH YMEHHMsI aHAIU3UPOBATh XMMHUYECKYI0 HH(OPMALHUIO,

MOJIyYaeMyI0 U3 Pa3HBIX HCTOYHUKOB (CpElCTB MaccoBoil mHpopMainuu, cetb WHTepHEeT H

Jpyrue).

Oco0oe 3HaYeHHE TUCIUIUTMHA UMeeT npu popmupoBanuu U pazsutuu OK u I1K:
OK 01. Beibupate cnoco0Osl pemieHus: 3a1ad npoecCUOHAIbHOW NEATEIbHOCTH
NPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. OcymecTBiiTh MOWUCK, aHAIA3 W HWHTEPHPETALNIO UH(MOpMAaIUH,
HEOOXOMMOM I BHIOJHEHUS 3a7a4 Npo(eCcCUOHATBHON A TEIbHOCTH.

OK 04. Pabotarh B KOJUIEKTUBE M KOoMaHje, F3(P(HEKTUBHO B3aMMOECHCTBOBATH C
KOJUIETaMU, PYKOBOJCTBOM, KJIMEHTaMHU.

OK 07. ConeiicTBOBaTh COXpaHEHUIO OKPY>KAIOIIEH CPE/Ibl, pecypcocOepekeHUIO,
3¢ (HEeKTUBHO AEMCTBOBATH B UYPE3BbIYAMHBIX CUTYALUSX.

[IK 3.7. OcymecTBasaTh pa3pabOTKy, aJanTalUi0 PEUenTyp XOJIOAHBIX OJIIOL,
KyJIUHApHbIX W3JENuH, 3aKyCOK, B TOM YHCII€ aBTOPCKUX, OpEHIOBBIX,
PETMOHANBHBIX C YY4E€TOM MOTPEOHOCTEH pa3IMYHBIX KAaTeropwuil MoTpeduTesneH,

BUJIOB U (hOpM 0OCITYKMBAHUS.



2. CTPYKTYPA n COJEP)KAHUE OBIIIEOBPA3OBATEJIbHON
JUCIHUIIVIMHbI « XUMUS»

2.1. O0beM qUCHUIIMHBI M BUAbI y4eOHO padoThI

O0bem B

Buj yueOHoi padoThl
yacax

O0Bém 00pa3oBaTeJIbHOM MPOrPAMMBbI 1M CIIATIJIMHbBI 72
Conep:kanue y4eOHOT0 MaTepuaJia
B T. U.:
TEOPETUYECKUE 3aHATUS 34
MPAKTUYECKUE 3aHITUS U JTa0OpAaTOPHBIE 38
Ipome:xyTounas arrectanus (1udQepeHupoBaHHbIi 3aueT)! +




2.2. TeMaTn4yecKMii IJIAH U COAEPKAHME JUCHUILIHHBI

HaumeHoBaHue Conepskanmne yueGHOro MaTepuaia (0CHOBHOE H NPO(ECCHOHAILHO OpHEHTHPOBaHHOe)?, | O0béM | PopMupyemble
pa3/iesioB M TeM JIa00paTOpHbIe M NPAKTHYeCKHe 3AaHSTHS, IPUKJIATHONH MO1Y.1b YacoB | KOMIETeHIUH
1 2 3 4
Conep:xanue yueOHOro MaTepuaJia 64
Pasznea 1. Teoperuueckue 0CHOBbI XUMHH 16
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 2 OK 01
OcHoBHbIE XuUMHYeCKUH 351eMeHT. ATOM. SIipo atoma, U30TOMNbI. DJIEKTPOHHASI 000104YKa. DHEPreTHUECKUe
XMMHYECKHE TIOHATHS |YpOBHH, MOAYPOBHH. ATOMHBIE opOWTanu, s-, p-, d- 3memeHTsl. OCOOCHHOCTH pacIpeaesieHus .
U 3aKOHBI, CTPOCHME |3JIEKTPOHOB IO OPOMTAISIM B aTOMAax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS
aTOMOB ~ XMMMYECKHUX |KOH(Uryparus aroMoB. OCHOBHbIE XUMUYECKHE 3aKOHBI
3JICMECHTOB IIpakTHyeckue 3aHATHS
[Tpaktuyeckas pabora Nel. «OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XHMHUHM U pacyeThl IO
YPaBHEHUSIM XMMUYECKHUX PEaKIuil».
OTHOCUTENBHBIE aTOMHAasi M MOJICKyJsspHas Macchl. MomsipHas macca. KonuwdecTBo BemecTsa. 1
MaccoBast nong  BemiecTBa. 3akoH ABoraapo. MomspHblii 00beM ra3zoB. OTHOCUTENbHAs
IUIOTHOCTb T'a30B. PacueTsl MO ypaBHEHHAM XMMUYECKHUX PEaKIUil ¢ UCIOIb30BAHUEM MacCCOBOI
JI0JIM BEIIECTBa, 00beMa (HOpMallbHbIE YCIIOBUS ) [a30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Copaepxxanue ydyeOHOIro MaTepuasa 2 OK 01
[Nepnonnaeckuii IpakTH4yecKne 3aHATHS 2 OK 02




3aKOH u |IIpaktuueckas padbora Ne2. «M3yueHune nepuoguueckux 3aKOHOMEPHOCTEN U UX B3aUMOCBSI3U CO IIK 7
[lepuoaunueckas CTPOEHHEM aTOMOB.
cucreMa xumuueckux |[lepmoguueckas cucrema xmmudeckux uieMeHToB [[.M. MenneneeBa. CBsA3b NEPHUOIUYECKOIO
anementoB /.  W. |3akoHa u [lepmoanyeckoil CUCTEMbI XUMHUUYECKHX 3JIEMEHTOB C COBPEMEHHOMN TEOpUEN CTPOCHMS
MenpeneeBa, UX CBSI3b |aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHMS] CBOWCTB XMMHUYECKHUX 3JIEMEHTOB, OOpa3yeMbIX HMHU
C COBPEMEHHOM |MPOCTBIX U CIOXKHBIX BEIIECTB IO rpymnnaM u nepuoaam l[lepuoauueckoil cuctembl. 3HaYCHHE
Teopuen CTPOCHMSI |IIEPUOJAMYECKOTO 3aKOHA M CUCTEMbl XMMMUecKHUX 3iieMeHToB J[.M. MenneneeBa B pa3BUTHH
aTOMOB HayKH.
VYcTaHOBIIEHHE CBSI3M MEXKIY CTPOCHHEM aTOMOB XMMHUYECKHX 3JIEMEHTOB U NEPUOAMYECKUM
M3MEHEHHUEM CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COEJAMHEHUN B COOTBETCTBUU C IOJOKEHUEM
[Tepuoanueckoii cuctemsl. PemieHne NpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUl Ha
XapakTepu3aluilo XUMHMYECKHX 3JEMEHTOB «MeTtajuinyeckue / HeMeTalIM4ecKue CBOICTBa
XUMHUYECKHX D3JIEMEHTOB B COOTBETCTBHMM C MX DJIEKTPOHHBIM CTPOCHHEM M IIOJIO)KEHHEM B
MIEPUOIUYECKON CUCTEME XUMUYECKUX d1eMeHToB [[.1. Menneneesa»
Tema 1.3. Copepxanue yueOHOro MmaTepuasa OK 01

Crpoenue  BemiecTBa
" npupoja
XMMHYECKOM  CBSI3H.
Mmuoroo6pasue

BCIICCTB

CtpoeHue BemiecTBa. XUMUYecKas CBSI3b. BHUIIbI XUMUYECKOW CBsI3U (KOBaJIEHTHAs! HEMOJspHast
W TIOJISIipHAsi, UOHHAs, METaJTM4ecKkas). MexaHu3mMbl 00pa30BaHHUsI KOBAJICHTHOW XMMHUYECKOU
BaneHTHOCTE.

cBsi3u  (OOMEHHBII W JOHOPHO-aKIENTOPHBINM). BomopomHas  CBS3b.

QHCKTpOOTpI/IHaTeHBHOCTB. Crenens okuciieHus. oHbBI: KAaTHOHBI M aHHOHBI

IIpakTHyeckne 3aHATHA
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[Tpaktuyeckas padora Ne3. «CTpoeHune BemecTBa U NPUPOAa XUMUYECKOM CBA3H.

JlemoHcTpanust MoJened KpUCTAJUIMYECKUX PELIETOK: HMOHHOM (XJIOpWJ HaTpus), aTOMHOM
(rpadut M anmas), MOJEKYISIPHOU (YIICKUCIBIN ra3, WOA), METaUIMUYEeCKOW (HATPHM, MarHUM,
Menp). PelieHne npakTHUeCKUX 3alaHUil HAa COCTaBIEHHUE 3JIEKTPOHHO-rpaduyeckux (opmyi

a51IeMeHTOB 1—4 nepuonos

Tema 1.4.
Knaccudukanms,

u HOMEHKJIaTypa
HEOPTaHHYECKUX

BCIICCTB

Conep:xanue yueOHOro MaTepuaJia

Knaccugukanus Heopranuueckux BemiecTB. HoMeHkIaTypa HEOpraHM4eCKHX BEIIeCTB (OKCUIbI,
THJIPOKCUIBI, KHUCIIOTHI, coyii). BeliecTBa MOJNEKYISpPHOIO U HEMOJEKYJISPHOTO CTPOEHHUS.
ArperatHble coCTOsiHUS BemlecTBa. Kpucraminyeckue U aMop@HbIE BELIECTBA. 3aKOH
IIOCTOSTHCTBA COCTaBa BEIIECTBA. TWIbI KPUCTAUIMYECKUX PEIIETOK (aTOMHasi, MOJIEKYJISIpHAs,

HOHHas, MeTaJ'IJ'II/I‘ICCKaH). 3aBHCHUMOCTh CBOMCTBA BCIICCTB OT THUIIA KpHCTaHHquCKOﬁ peI_HéTKI/I

HpaKaneCRue 3aHATHUSA

[Tpaktuyeckas padora Ne4. «HomeHKI1aTypa HEOPTaHUIECKUX BEIIECTBY.

Pemenue npakTHuecKux 3aJJaHUi 1O KiacCU(UKALMU, HOMEHKIIATYpe U XUMHUUECKUM (opMysiaM
HEOPraHMYECKUX BEIECTB pPA3JIMYHbIX KJIAcCOB (YrapHbIM Tra3, YIVIEKUCIBIH Tra3, aMMHaK,
raiieHasi M3BECTb, HETalleHas HW3BECTb, NMUThEBAs cOJa M JAPYTUX): Ha3BaHUS BEILECTB IO
mexayHapoanoit (MIOITAK) wnu TpuBuanbHOM HOMEHKIIAType M COCTaBi€HHE (POpMyIbl
XMMHUYECKHX BEILECTB, ONpeAeieHHe NPUHAIKHOCTH K kiaccy. Iloumck uHpopmamuu mo
Ha3BaHUAM, UJEHTH(UKATOpPaM, CTPYKTYpHBIM (hopMyiaM. AHaIU3 XUMHYECKOH MH(opMaiu,

MOJIy4aeMOM W3 pa3HbIX HCTOYHHMKOB (CPEICTB MaccoBOM HHQopMaiuu, ceTb MHTepHET u

ApyrHe)

OK 01
OK 02
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Tema 1.5.

Tunsl XUMHYECKUX

Conep:xanue yueOHOro MaTepuaJia

Xumuueckass peakuus. Kiaccupukanms XUMHYECKMX peakUMii B HEOPraHUYECKOH U

OK 01

peakuuit OpraHMYECKON XHUMHUHU. 3aKOHBl COXPAHEHHS MAacChl BEIIECTBA, COXPAHEHUS U MpEBpallleHus
SHEPruM MPH XUMHUYECKUX peakiusx. OKUCIUTEeNbHO-BOCCTAHOBUTEIbHBIE pEaKlUU (ypaBHEHUS
OKHUCIJICHHUSA-BOCCTAHOBJICHUS,  CTENEHb  OKHUCIIEHUS, OKHUCIWTENb U  BOCCTAHOBUTEIbD,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUM B IPUPOAE, NPOU3BOACTBEHHBIX IpoOlLlEcCax U
KU3ZHEJEATEIIbHOCTH OPTaHNU3MOB)
Tema 1.6. Coaep:xxanue yueOHOro MaTepuaJia OK 01
Ckopocth xuMHUeCKHX | CKOPOCTh PEaKLUH, €€ 3aBUCUMOCTh OT pa3IMYHbIX (PAKTOPOB: MPHPOIBI PEArHPYIOIINX OK 02
peakuyii. XUMHMYECKOE| BEUIECTB, KOHIEHTPAIMKM pPEarupyroNIMX BEIIECTB, TEMIIEPATyphl M IUIOMIAIN PEAKIIMOHHOM 1IK...

PaBHOBCCHEC

noBepxHoCcTU. TernoBbie dPPEKTH XUMUUECKUX PEAKIIHI: 9K30- U IHAOTEPMUUYECKUE PEAKIIHH.
OOpartumble peakiuu. XuUMHUYECKoe paBHOBecwe. MaxkTopbl, BIUAIOIIME HA COCTOSHHE
XUMHUYECKOTO PaBHOBECHS (KOHIEHTpAIMsl PEareHTOB WJIM MPOAYKTOB PEaKIMH, JIaBJICHHE,

temneparypa). [Ipunnun Jle Hlatense

IIpakTHyeckne 3aHATHA

[TpakTueckast pabotra NeS. «BiusHuMe pa3auuHbIX (PAKTOPOB HA CKOPOCTh XUMHYECKON
peaKIum».

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3a/JlaHM Ha aHamu3 (AaKTOpoB, BIUSIOMIMX Ha
MU3MEHEHHE CKOPOCTH XMMMUYECKON PEAaKIUHU. 3aBUCUMOCTh CKOPOCTH XMUMUYECKOW PEaKLHH OT
INPUCYTCTBUS KaTajau3aTopa Ha IpHMEpE pa3loKeHUs IMEepOKCHIA BOAOPOAA C IOMOIIBIO

JUOKCHUJIa MapraHia ¢ KaTajla3sbl. Pemenne MMPAKTUKO-OPUCHTUPOBAHHBIX 3a)1aH1/1171 Ha




IMPUMCHCHUC IIPpHUHIMIIA Jle-IllaTenbe AJId HAXOXKIACHUSA HAIIPaBJICHUA CMCHICHUA PAaBHOBCCHA

XHUMHYECKOM PCaKu U aHAJIN3 (l)aKTOpOB, BJIMAIOIIUX HAa CMCUHICHUC XUMUYCCKOI'0 paBHOBCCHUA

Tema 1.7. Conep:kanue y4eOHOT0 MaTepuaJia 4 OK 01
PacTtBopHI, teopus |PactBopbl. Buabl pacTBOpOB MO COAEPKaHUIO PACTBOPEHHOTO BellecTBa. PacTBOPUMOCTb. OK 02
3JIEKTPOJIUTAYECKOMN [TonsaTne o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbL. MaccoBas nons OK 04
2
JUCCOLUALIUU u|BelecTBa B pactBope. [loHatue o BogopogHom nokaszarene (pH) pactBopa. DnexTpoiauTuueckas OK 07
HMOHHBIN 0OMEH nmuccouuanus. CuibHbIE U cladble JIEKTPOIUTHI, HEANEKTPOIUTHL. Peakiinu HOHHOTO 0OMeHa IIK6
JlabopaTropHble 3aHATHUS
Jlaboparopuas padota Nel «IIpuroroBienue pacTBOpoOB».
[TpuroTtoBneHne pacTBOPOB 3aJaHHOW MACCOBOHM JOJ€H pacTBOPEHHOTO BEIECTBA, MPOBEACHUE
peaknuii HMOHHOrO OOMEHa, OINpeAeNieHHEe Cpelbl PAcTBOPOB BEHIECTB C  IMOMOIIBIO 2
YHHMBEpPCAJIbHOIO MHJUKATOpa (KHcas, HelTpasibHas, Iejdo4yHas). 3aJaHus Ha COCTaBJICHUE
MOHHBIX peakiuil. PerneHne mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJlaHUN HAa PACTBOPHI,
UCIIONIb3YEMbIE B OBITOBOM U TPOU3BOJICTBEHHOMN JAEATEILHOCTH YETIOBEKA
KonTposabnasi pabGora
; CtpoeHue BellecTBa 1 XMMHUECKHE peakuu (1o pasneny 1) 1
Pasnen 2. Heoprannueckasi xumusi 10
Tema 2.1. Copepxanue yueOHOro MmaTepuasa 8 OK 01
Ousuko-xumuyeckue |Metamel.  [lomokenne wMertaymioB B [leprogudeckoil CHUCTEME XUMHUYECKUX —DJICMEHTOB. OK 02
CBOMCTBA OcoOeHHOCTH CTpOEHHS] 3JEKTPOHHBIX 000J0ueK aTOMOB MeTayioB. OOmue ¢uznyeckue 2 OK 04
HEOpPraHUYECKUX cBoiictBa MeTayuioB. CIUTaBbl METaNIOB. DIEKTPOXUMHUYECKHHN pSJl HAMPSHKCHUH METaJlIoB. IIK2
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BCIICCTB

XUMHUYECKHE CBOMCTBA BXXHEUIIMX METAJUIOB (HATPUM, KaJIUM, KaJIbIMM, MarHuii, aqOMUHUM,
[IUHK, XpOM, JXKeJIe30, MeAb) W HUX coeauHeHud. OOmume crocoObl MOTYYCHHS] METaUIoB.

HpI/IMeHeHI/Ie MCTaJJIOB B 6I)ITy N TCXHHUKEC

Hemeramibl. [lonoxenune HemeramioB B Ilepuonnyeckoi cucteMe XUMUYeCKUX 3eMeHToB J1.1.
MenneneeBa 1 0COOCHHOCTH CTPOSHHs aTOMOB. Du3nyecKre CBOMCTBa HEMETAIOB. AJUIOTPOITUS
HEMETAJUIOB (Ha MpUMepe KHUCIopojaa, cepbl, ¢ocdopa u yriepona). XMMHUIECKHE CBOWCTBA U
MPUMEHEHNE BaKHEUITNX HEMETaUIOB (TaJIOT€HOB, cepbl, a30Ta, (ocdopa, yraepoaa U KpeMHUs)
U HUX COCAMHCHUH (OKCHUIOB, KHCIOPOICOJCP)KAMUX KHUCJIOT, BOJOPOJHBIX COCIMHCHHM).

[IpruMeHeHrne BaXKHENUIIUX HEMETAIIOB U UX COCIUHEHUN

XHUMHUYECKHE CBOMCTBAa OCHOBHEIX KJIACCOB HCOPraHNYCCKUX BCLICCTB (OKCI/II[OB, THAPOKCHUAOB,
KHCJIOT, cojiel ,I[p) I'eneTnyeckas cBs3b HCOPraHMYCCKUX BCHICCTB, IIPUHAMJICIKAIHUX K
pa3IMdYHbIM KJlaCCaM. 3aKOHOMepHOCTI/I B M3MEHEHUM CBOMCTB MMPOCTBIX BCIICCTB, BOJOPOAHBIX

COGHHHCHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

HpaKTuqecm[e 3aHATHUSA

[TpakTuyeckas padora Ne6. « PU3NKO-XUMUUECKUE CBOICTBA HEOPTaHMUECKUX BELIECTBY.
CocraBieHre ypaBHEHMH XUMHUYECKMX peakUuid C y4yaCTHMEM TMPOCTBIX M  CIOXKHBIX
HEOPraHWYECKHX BEIIECTB: METAJUIOB M HEMETAJUIOB; OKCHJIOB METAUIOB, HEMETAUIOB H
aM(OTEPHBIX 3JEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBAaHUN M aM(OTEpPHBIX T'MIPOKCHUJIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIINUX UX CBOMICTBA.

Pacuétbl Macchl BemiecTBa WM 00bEMa Ta30B M0 U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce WU

00BEMY OIHOTO W3 YYACTBYIOIIMX B PEAKIIMHM BEIIECTB, Pacdy€Thl Macchl (00BEMA, KOJIWYECTBA
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BEILIECTBA) MPOJYKTOB PEAKIIMH, €CJIM OJHO M3 BEIIECTB MMEET MpuMecu. PerieHue mpakTUKO-
OpUEHTUPOBAaHHBIX 3a/laHUMl Ha CBOMICTBa, COCTaB, IOJyueHUE U O€30MacHOE HCIOJIb30BAHUE

BaKHEHIIINX HEOPTraHNYCCKUX BCIICCTB B 6BITy nu HpO(l)eCCI/IOHaHBHOI;'I JCATCIbHOCTH YCJIOBCKA

Tema 2.2. Conep:kanue y4eOHOT0 MaTepuaJia OK 01
Unentnduxanus JlaGopaTopHble 3aHATHS OK 02
HEOPraHUYECKUX JlaGopatopHas padota Ne2 «MneHTudUKaLus HEOPraHUYECKUX BEILIECTBY. OK 04
BCIICCTB Pemenne skcriepuMeHTaIbHBIX 3324 110 XMMHYECKUM CBOMCTBAM METAJLUIOB U HEMETAJIOB, IO

pacrio3HABaHUI0O U TOJNYYEHUIO COCIUHEHHUW METAUIOB M HEMETAUIOB (B3aMMOJACHCTBUE

THIPOKCUIA ATFOMHUHHKS C pacTBOPAaMHU KUCJIOT W IenoueH,). MaeHTudukanms HeopraHUuIeCKux

BEIIECTB C MCIOJb30BaHUEM HX (PUIUKO-XUMUYECKUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX

peaknuii. KauecTBeHHBIE peakiuu Ha cynbdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOHBI

METaJUIOB U KATUOH aMMOHHMSI
Konrtposbnasi paGora
5 CBolicTBa HEOPTraHUYECKUX BEILIECTB (10 pasneny 2)
Pa3nea 3. Teopernyeckue 0OCHOBBI OPraHU4eCKOM XUMHUH
Tema 3.1. Conep:xxanue yueOHOro MaTepuaJia OK 01

Knaccudukanus,
CTPOCHHE "
HOMEHKJIATypa

OpPraHn4€CKuUX BEIICCTB

IIpeamer opraHM4ecKOi XUMHUU: €€ BOSHUKHOBEHME, Pa3BUTUE U 3HAYCHHE B ITOJIyYEHUH HOBBIX
BEUIECTB M MaTepuaoB. Teopus CTpoeHus opraHudeckux coenuHeHuit A.M. bytneposa, eé
OCHOBHbIE N0JI0’keHUsA. CTPYKTypHBIE (POPMYJIbI OpraHMYEcKUX BellecTB. ['oMonorus, nzomepusi.
XHUMHUYECKas CBA3b B OPraHUYECKUX COCAMHEHUSX: KPATHBIE CBSI3H, G- U TT-CBSI3H.

HpCI[CTaBJ'ICHI/IC 0 Knaccmbnxaunn OpTraHUYCCKUX BCIICCTB. HOMCHKJIaTypa OpTraHN4YCCKUX
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COEMHEHUH (cucTeMaTHYECKasl) U TPUBUAJIbHBIC HA3BAHUS BaXKHEHIINX MIPEICTAaBUTENEH KIIaCCOB

OpTraHU4YCCKUX BCIICCTB

I[IpakTnyeckue 3aHATHS

[TpakTuueckas padota No7. «HoMeHKIaTypa OpraHu4eCcCKUX BEIICCTBY.

OsznakomiieHne ¢ oOpa3llaMM OpraHMYECKUX BEIIECTB W MaTepuajlaMd Ha HX OCHOBE,
MOJICTTMPOBAHUE MOJIEKYJI OPTaHUYECKHUX BEIIECTB, HAOIOACHUE U OMIMCAHNUE JIEMOHCTPAIIMOHHBIX
OTIBITOB IO MPEBPALICHUIO OPraHUYECKHUX BEIIECTB MPU HArpeBaHuH (TUIaBIeHHE, OOyTIIMBaHUE U
ropenue). CocTaBieHUE MOJIHBIX U COKPALICHHBIX CTPYKTYPHBIX (POPMYT OPraHUYECKHX BEIIECTB
OT/ENBbHBIX KJACCOB, WCIOJb3Yys HX Ha3BaHMUs IO CHUCTEMAaTUYECKOW ¢ TPUBUAIBHOU
HOMEHKJIaType (STWIIEH, aleTWIeH, TJIHIepHH, (eHod, (opManbaerui, YKCyCHas KHCIOTa,
rmnuH). Pacdersl mpocteifmeit Gpopmynbl opraHU4ecKod MOJEKYJIbl, UCXOJs U3 3JIEMEHTHOIO

cocrana (B %)

Pasnen 4. YraeBoaopoabt

10

Tema 4.1.
YrneBonopoasl U HX

IMPpUPOAHBIC HMCTOYHHKHU

Coaep:xxanue yueOHOro MaTepuaJia

[TpenenbHbIE yriIeBOAOPO/bI (AIKaHbI): COCTaB U CTPOEHUE, TOMOJIOTHYECKUH psil. MeTaH U 3TaH:
COCTaB, CTPOEHHE, (PU3MYECKHEe U XUMHYECKHE CBOWCTBA (peakluu 3aMelleHUs U TOpPEeHus),

MOJIY4YCHHEC U IPUMCECHCHHUC.

HenpenenbHble yriaeBogopobl (aIKEHbI, alKaJueHbl, aTKUHBI).
AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKHI pPsil. OTWIEH U NPOMNWIEH: COCTaB, CTPOECHHE,
¢busnyeckne U XMMHYECKHe CBOWCTBA (peaKIy TUIPUPOBAHUS, TaJOTeHUPOBAHUS, THIpaTallly,

OKHCJICHHUA 1 HOHI/IMepI/ISaHI/II/I) IMOJIYYCHHE U IIPUMCHCHHUC.

OK 01

OK 02
OK 04
IIKS
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Ankanuensl: OyramueH-1,3 u metunOyraauen-1,3, XuMUYeCKOe CTPOCHHE, CBOWCTBA (peakius
MOJIMMEPH3AIIH ), TPUMEHEHHUE (NI CHHTE3a MMPUPOJTHOTO U CHHTETUYECKOTO KaydyKa U Pe3UHBI).
AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYCCKUH ps. AILCTHICH: COCTaB,
XUMHYECKOE CTpOCHHE, (HU3HYECKHEe M XUMHYECKHE CBOMCTBa (pEeakIuu TUAPHUPOBAHMUS,
TaJIOTCHUPOBAHUS, TUApATAllMM  TOPECHHs), TMOJy4YeHWEe W  TNPUMEHEHHE  (MCTOYHUK

BBICOKOTCMIICPATYPHOT'O IJIAMCHU IJId CBAPKH U PE3KU MeTaJIJIOB)

Apomaruueckue yriaeBoJopois! (apeHsl). beHzon u Toiyos: coctaB, cTpoeHHe, (uznyeckue u
XMMHUYECKHE CBOMCTBA (peaklUM I'aJOreHUpOBaHMs U HUTPOBAHUS), MOJTyYEHUE U MPUMEHEHHE.
ToKCHMYHOCTH apeHOB (BiIMsSHUE OEH30Ja Ha OpPraHu3M 4YelloBeKa). [ eHeThueckas CBSI3b MEXIY
YIJIEBOAOPOAAMH, IPUHAUIEKALIUMHY K Pa3IMYHBIM KJIACCAM.

[TpupoaHble UCTOUHUKHU YriaeBoAopoaoB. [Ipupoauslit ra3 u nonyrueie HedTsaHble ra3el. Hedts 1
e€¢ mnpoucxoxiaeHue. CrocoObl mnepepaOOTKM He(PTH: TEPEroHKa, KPEKHHI (TepMUYECKH,
KaTajduTuueckuit), mnuponu3. Ilpoayktel mnepepaboTrku  HedTH, HUX OPUMEHEHUE B
MPOMBIIIJIEHHOCTH

U B ObITy. KaMeHHBIH yroib 1 IPOJYKTHI €ro nepepadboTKu

Tema 4.2.
Dduznko-xuMuUYecKue
CBOICTBa

YTIIEBOJIOPOJIOB

Conep:xxanue yueOHOro MaTepuaJia

JlabopaTropHble 3aHATHUS

JlaboparopHas pabota Ne3 «CBoiicTBa yriieBOAOPOIOBY.
TpuBnanpHas U MEXIyHapoJHas HOMEHKIATypa, XMMHUYECKHE CBOWMCTBA, CIIOCOOBI MOTy4YEHUS
yriieBoAopoaoB. [lonydeHne »TuiIE€Ha WU U3y4YEHHWE €ro CBOWCTB. MoOJEnupoBaHHE MOJIEKYNIT M

XUMHUYECKHX MPEBpAIeHUI YriIeBOJOpOA0B (Ha MpUMepe 3TaHa, dTWUJIeHA, alleTHJIeHa U JIp.) U

OK 02
OK 04
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TaJIOrCHOMIPOU3BOAHBIX

Paszgea S. Kuciaopomoconepxamue opraHnyecKkie coeIuHeHus 14
Tema 5.1. Conep:kanue y4eOHOT0 MaTepuaJia 2 OK 01
Cruptsl. @eHon [IpenenpHbBIE OAHOATOMHBIE CITUPTHI (METAHON M ATAHOJ): CTPOCHHE, (PU3UUECKUE U XUMUYECKUE OK 07

CBOICTBa (peakUMM C aKTUBHBIMHM METaJlJlaMH, I'aJJOT€HOBOJOPOJaMHU, FOpEHUE), NIPUMEHEHUE.

BonoponHele cBs3u MeXAYy MOJIEKYJaMH CHUPTOB. DPHU3MOJIOTMYECKOE NEHCTBHE METaHOJA U

9TaHOJIa Ha OPraHu3M 4eJIOBEKa.

MHoroaTomMHble CIUPTHI (ITUICHIVIMKOIb U TIHULEPUH): CTPOCHUE, (pU3NUYeCKHe U XUMUYECKHE 5

CBOMicTBa (B3aMMOJEHCTBHE CO WICJIOYHBIMM MeETaJlJIJaMHM, KadeCTBEHHAs peakuus Ha

MHOI0aTOMHBIE CIUPTHI). PUNOJIOTUYECKOE AECWCTBUE HAa OpPraHu3M uesioBeka. lIpuMeHeHue

[JIMLEPUHA U STHIICHIJIUKOJIS.

@®enos. CTpoeHHe MONEKYJbl, (U3NYECKHEe M XUMHUYECKHe CBoWcTBa (eHosna. TOKCMYHOCTh

deHnona, ero puU3NOIOTHIECKOE ICUCTBUE HA OPTaHU3M YenoBeka. [Ipumenenue ¢penona
Tema 5.2. Copepxanue yueOHOro MaTepuasa 4 OK 01
Anpaeruppl. Anprerupl M KeToHbl ((popManbIeruj, anetanblIeru], aleToH): CTpoeHue, (HU3UYecKue Hu OK 02
KapOoHOBBIE KUCIIOTBL. |XMMHUYECKHUE CBOWCTBA (pEaKIMU OKUCICHHS M BOCCTAHOBIICHHS, KAUSCTBEHHBIC PEaKIUH), OK 04
Cnoxubie 3¢upsl MOJIy4Y€HUE U IPUMEHEHHE.

OHOOCHOBHBIE TIpeJiesIbHbIe KapOOHOBbIE KHCIOTHI (MypaBbUHasT M YKCYCHas KHCIOTBI): 4

cTpoeHHe, (u3MUeckne W XHUMHUYECKHME CBOWMcCTBa (OOIIME CBONCTBAa KHUCIOT, peakKius
sTepuduKaIum), TMojdydeHue u mnpuMmeHeHne. CTeapuHOBass W OJCHMHOBAs KHCIOTHI Kak

MNpEaACTAaBUTEIIN BBICHINX Kap6OHOBI)IX KHCJIOT. MBIJTa KaK COJH BBICIITHX Kap6OHOBBIX KHUCJIOT, UX
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MOIOILIEE ACHCTBHE.
Crnoxnble 3QHUpBl KaK MPOU3BOJHBIC KaPOOHOBBIX KUCIOT. ['MApOIHN3 CIOKHBIX 3¢pupoB. Kupsr.

['unponus xxupos. [Ipumenenue xupoB. buosnorunyeckas posib KUpOB

Tema 5.3. Conep:kanue y4eOHOT0 MaTepHuaia OK 01
VYriieBoabl YrineBoapl: cocTaB, Kiaccuukamus YrieBoaoB (MOHO-, M- W TMOJHMcaxapujel). [roko3a — OK 02
MPOCTEHIINI MOHOCaXapHua: OCOOCHHOCTH CTPOCHHUS MOJIEKYIBI, (PU3MYEeCKHEe W XUMUYECKUE OK 04
CBOICTBa TJIOKO3bI (B3aumojeicTBue ¢ rumapokcunom wmenu (II), okucienne aMMuadyHbIM
pactBopoM okcuaa cepedpa (I), BocctaHOBIEHUE, OpPOKEHHE TIIFOKO3bI), HAXOXKACHHUE B MPUPOJIE,
NPUMEHEHHE TJIOKO3bI, OWOJIOTHYECKass pOJIb B JKU3HEICATEIHHOCTH OpPraHM3Ma YeIOBeKa.
®orocunTe3. PpyKkTO3a KaK U30MEpP TITHOKO3bI.
Caxapo3za — mpeacTaBUTENb TUCAXapHAOB, THIPOJIH3 Caxapo3bl, HAXOXKJIEHHWE B MPHUPOAE U
MIPUMEHEHUE.
[Tonucaxapuapl: Kpaxmal M LEJUI0J03a Kak NpUpoJHble mnonumepbl. CTpoeHue Kpaxmaia U
LEJUTI0N03bl, (PU3NYECKHE U XUMUYECKHE CBOMCTBA KpaxmMaJa (THIpOoJIu3, KaueCTBEHHAsl peaKus ¢
HOJIOM)
Tema 5.4. Copepxanue yuyeOHOro MmaTepmuasa OK 01
@Ousuko-xumuueckue | [IpakTuyeckue 3aHsATHS OK 02
CBOMCTBA [Tpaktuyeckas pabGora Ne§. «HomeHknarypa  KHCIOPOJOCOAEPKAIIMX  OPraHMYECKHX OK 04
KHUCJIOPOJOCOACPIKALINX | COEAUHEHUIN».
OpPraHUYECKUX TpuBuanpHas ¥ MEXJIyHapoJHas HOMEHKJIATypa, XMMHUYECKHE CBOWMCTBA, CIIOCOOBI MOJy4YEHUs
COEIMHEHUI CIUPTOB U (HEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PUPOB, abJIerH10B U KeTOHOB. COCTaBlI€HHE CXEM
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peakuuii (B TOM YHCIE IO MPEAJIOKEHHBIM LIETIOYKaM IpPEBpallleHui), XapaKTepU3YIOIIHNX

XUMHUYECKHE CBOMCTBA KUCIOPOAOCOACPKAIIUX OPTAaHUUECKUX COSTUHEHUN

[TpakTideckass pabora No9. «Xumudeckne W (U3MUYECKUE CBOWCTBA KHCIOPOIOCOICPIKAIINX
OpPraHUYECKUX COCIUHEHUSY.

[IpoBenenue, HaOMIOJEHME U OINUCAaHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB,
KayeCTBEHHbIE DPEAKLIMU OJHOATOMHBIX CIUPTOB (OKUCIeHUe 3TaHona okcuaom wmenu (1)),
MHOI0aTOMHBIX CIHMPTOB (B3auMoOJeicTBUE riuiepuHa ¢ ruapokcuaoM menu (II)), anpaerunos
(okucieHMe aMMHUadyHbIM pacTBopoM okcuaa cepeOpa(l) u rumpokcunom memu  (ID),

B3aUMOICUCTBUEC Kpaxmaja € I/IO,I[OM), HU3YUCHUC CBOMCTB pacTBOpa YKCYCHOﬁ KHCJIOTBI

Pa3znen 6. A3oTcoaepikaniue opranHnyecKkue coeIuHeHus

Tema 6.1.

AMUHEL

AMUHOKHUCIIOTHL.

benku

Coaep:xanue yueOHOIro MaTepuaJia

AMUHBI: METWJIAMUH — TPOCTEHIIUN MPEICTaBUTEIh aMHUHOB: COCTaB, XMMHYECKOE CTPOCHHE,
dbuznyecKkrue 1 XUMHUYECKHEe CBOMCTBA, HAXOXKIEHUE B PUPOJIE.

AMHMHOKHUCIOTH Kak aM(doTepHbIe oOpraHuyeckue coeauHeHus. DU3nveckne M XUMUUYECKHE
CBOMCTBa aMHUHOKHUCIOT (Ha mNpuUMepe ThulKHA). buoiorumueckoe 3HAUYEHHE aAMUHOKHUCIIOT.
Ilentuasl.

benku kak mpupomHbie monuMepsl. llepBuuHas, BTOpUYHAS U TPETHYHAS CTPYKTypa OEIKOB.

XUMHYECKUE CBOMCTBA OCJIKOB: THAPOJIH3, ICHATYpAIlUsl, KAaYeCTBEHHbBIE PEAKIIUU Ha OCJIKU

HpaKTuqecm[e 3aHATHSA

[Tpaktuyeckas padora Nel0. «CBoiicTBa a30TOCOAEPIKALIMX OPTAaHUUECKUX COSTUHEHUI.

dusnyeckrue U XUMUYECKHE CBONCTBA aMHUHOB (peaKL{I/II/I C KHUCJIOTaMH1 U TOpCHI/IH) N aMHUHOKHCIIOT

OK 01
OK 02
OK 04
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(Ha puMepe FJII/II_[I/IHa). HaGJIIOIleHI/Ie U ONMHUCAHUC ACMOHCTPALMOHHBIX OIIBITOB: ACHATypalus

OCIIKOB P HarPEBAHUH, IIBETHBIC PEAKIIH OCIIKOB

Pa3nes 7. BbicokOMOJIEKYJJISIPHBIE COEINHEHUS

Tema 7.1. Conep:kanue y4eOHOT0 MaTepuaJia OK 01
[Inactmaccel. IIpakTHYeckHe 3aHATHA OK 02
Kayuyku. Bonokna [Ipaktuueckas pabora Nell. «CuHTe3, aHamu3 H KiIacCHU(UKAIUSA BBICOKOMOJICKYJISIPHBIX OK 04
COETMHEHUI» 1IK 8
OCHOBHBIE TIOHATHUS XMMHH BBICOKOMOJICKYJISIPHBIX COCIWHEHUW: MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPHU3AINK, CPEIHSsI MOJIeKylspHas Macca. OCHOBHbBIC
METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETUHEHUI — MOTMMEPHU3AIIHs U MOJUKOHICHCAIINS.
OznakomieHne ¢ obOpa3liaMyd TPHUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyyKOB:
MJIaCTMACChl (MTOJIMATUIICH, TOJUIPOIUIICH, MOJUBUHWIXJIOPUA, MOJUCTUPOIT); HATYypalIbHBIM U
CHHTETUYECKHE Kaydyykd (OyTaaueHOBBIM, XJIOPOMPEHOBBIM W  HW3OMPEHOBBIN); BOJOKHA
(HaTypasibHBIe (XJIOMOK, INepPCTh, IIENK), HCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, BHCKO3a),
CUHTETHUYECKHE (KalpoH U JIABCaH)
KonTposabnasi paGora
3 CTpyKTypa U CBOMCTBA OPTaHMYECKUX BEMIECTB (110 pa3zaenam 3-7)
ITpodreccHOHAIBLHO OPHEHTHPOBAHHOE COepKaHme (CoaepKaHue NPUKIAIHOr0 MoxyJis )’
Paznen 8. Xumus B ObITY ¥ IPOU3BOJACTBEHHOM 1eATEJILHOCTH YeJI0BeKa OK 01
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Tema 8.1.

XHUMHYECKHE
TEXHOJIOTUHU

B IIOBCEIHEBHOMI
u  1npodhecCHOHAIBLHON

ACATCIIBHOCTH 4YCJIOBCKA

Conep:xanue yueOHOro MaTepuaJia

[IpaBuia SKOIOTHYECKH IeNIecO00pa3HOro TMOBEACHUS B OBITY M TPYJIOBOH NESTETBHOCTH B
LEISAX COXPAHEHUsI CBOETO 3JI0pPOBbS M OKPYKAIOIMIEH NPUPOJHOM Cpellbl, OMacHOCTb
BO3JICUCTBUSl HA JKMBBIE OpPraHU3Mbl OPraHUYECKMX BEHIECTB OTACJIBHBIX  KJIACCOB
(YyriaeBomopoapbl, CIUPTHL, (EHOJBI, XJIOPOPraHWYECKHE MPOM3BOAHBIC, AaJbACTHIBI U Jp.),
II0KAa3aTellb MPEEIbHO JOIYCTUMON KOHIIEHTPALUU U €r0 UCIIOJIb30BaHNUE.

Ponp xumuu B oOecreyeHHH SKOJOTHYECKOW, SHEPreTHYeCKOW W MHUIIEeBON 0e30MacHOCTH,
pa3BUTUM  MEAMIIMHBI, CO3JaHMM HOBBIX MaTepuanoB (B  3aBHCHUMOCTH OT BHUJA
PO ECCHOHAIBHON JCSTEIBHOCTH), HOBBIX UCTOYHUKOB SHEPTUH (aJbTEPHATUBHBIE HCTOYHUKH
sHeprun). [loHSATHE O HaAy4HBIX METOJAX IIO3HAHHUS BEIIECTB M XHMMHUYECKUX PEaKIIH.
[IpencraBienuss 00 OOMUX HAYYHBIX MPHUHILMIAX HMPOMBIIUICHHOTO MOJYYEHUs BaKHEHIINX
BellecTB (Ha MpUMepax MPOU3BOJCTBA AMMHAKa, CEPHON KUCIIOThI, METAHOJIA).

XuMHS U 370pOBbE UEIOBEKAa: IpaBuUjia 0OE30IacHOrO HCIIOJIb30BAHUS JIEKAPCTBEHHBIX

MpenaparoB, OBITOBOM XMMHUU B TTOBCEHEBHOMN KU3HU

IIpakTH4eckne 3aHATHA

[Tpaktuueckast pabota Nel2. «[IpuMeHeHHME XUMHUYECKHX BEIIECTB M TEXHOJOTHUH C y4eToM
Oynymuiei mpohecCuoHaATBHOMN NeITEIBEHOCTH Y.

Pemenue KCﬁC-Saﬂaq o TEMaM: MUIICBBIC MNPOAYKTbI, OCHOBBI PAMOHAILHOI'O IIHWTAHHA,
BaXHEHIIME CTPOUTENbHbIE M  KOHCTPYKIIMOHHBIE MaTepuajbl, CEIbCKOXO03SHCTBEHHOE
MPOU3BOJICTBO, KpPAaCKH, CTEKIO, KepaMHKa, MaTepHalbl IJs DJIEKTPOHHKH, HaHOMaTepHalbl,

TEKCTUJIBHBIC BOJIOKHA, HWCTOYHHUKHW OHCPIHUH, OPraHUYCCKHUE W MHHCPAJIBHBIC y)106peHH${,

OK 02

OK 04
OK 07
IIK2
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JICKAPCTBCHHBIC U KOCMCTHYCCKUC IIPCIIapaThl, OBITOBAS XUMMUs, MaTCprajibl U3 UCKYCCTBCHHBIX U

CHHTETUYECKUX BOJIOKOH.
3amura: [IpeacraBneHue pe3ynbTaTOB pelleHUs Keiic-3agad B (opme

(TomyckaeTcs UCIOIB30BaHUE TpapUUECKUX U MPE3CHTAMOHHBIX MaTEPHUAJIOB)

MHUHH-IO0KJIaa

IIpomexyTouHas aTTecTalus MO TUCHUILINHE (TU(dEpPSHIINPOBAHHBIN 3a4eT)

Bcero

72
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3. YCJIOBUSI PEAJTU3ALIMU MPOTPAMMBI OBLIEOBPA30OBATEJILHOI
JTUCHUIINHBI

3.1. TpeGoBaHUsA K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Jlnist peanm3anuy MpOrpaMMbl TUCIMILTHHBI JOJDKHBI OBITh MPEIyCMOTPEHBI CIICIYIOIINE
CHelMaNbHble TOMEMICHUS: Y4eOHBIH KaOMHeT XMMHU W/WIM y4eOHOM XMMHUYECKOH
nabopaTopuu.

D¢ dhekTuBHOCTH MpernoaaBaHus 001nIe00pa3oBaTeIbHON TUCIUTUTMHBL « XUMHUS 3aBHCUT
OT HaJIM4YMUsl COOTBETCTBYIOUIETO MAaTEPUATBHO-TEXHHYECKOTO OCHANICHUS. JTO OOBACHSACTCS
0COOEHHOCTSIMH TUCIMIUIMHBI, B TIEPBYIO OdYepelb, €€ HKCIEPHUMEHTAIbHBIM XapaKTepOM,
IIUPOKMM  CIEKTPOM TPUMEHEHHsS M TPAKTHUYECKOW 3HAYMMOCTBIO. PexomeHmyemoe
MaTepHaIbHO-TEXHHUUECKOEe oOOecrieueHue KaOWHETa XUMHH M XUMHUYECKOW JabopaTopuu
BKJTIOYAET: CICHUAIM3UPOBAHHYIO MEOEIh M CUCTEMbI XPAHCHUS, TEXHUYCCKHE U DIICKTPOHHbBIE
cpencTBa OOYYCHHS, JIEMOHCTPAI[MOHHBIC Y4eOHO-HATJSAHBIC IOCOOMS, JAEMOHCTPAIlMOHHOE
obopynoBaHue M MPUOOPHI, 1a0OPATOPHO-TEXHOJIOTUYECKOE O0OpyAOBaHHUE, JaOOPATOPHYIO
XHUMUYECKYIO TMOCYAy, Mojeinu (0ObEeMHbBIE W IUIOCKHE), HATypalbHbIE OOBEKTHI (KOJIICKIIHH,

XUMHUYECKHUE PEAKTHBBI), 000pyI0BaHHE TaOOPAHTCKOM.

CHeIII/IaJII/I3I/Ip0BaHHaH Me0eJIb U CHCTEMbI XPpaHEHUSA

1 | Cron nabopaTopHbIil 1EMOHCTPAIIMOHHBIH (C 3alIUTHBIM, XUMOCTOHKHUM U TEPMOCTONKUM
MOKPBITHEM, PAKOBUHOMW, TOABOJIKOM U OTBEJEHUEM BOJbI, CAHTEXHUKOM,

SJICKTPUYCCKUMHU PO3CTKaAaMU, aBTOMaTaM aBapI/II)'IHOFO OTKIIFOYCHU A TOKa)

2 | Cron nabopaTOpHBIN JEMOHCTPAIIMOHHBIN C HAJICTPOUKON (C 3aIIUTHBIM, XUMOCTOHKUM U

TEPMOCTOMKUM TMOKPHITHEM )

3 | Cton yueHnueckuil 1a00paTOPHBIN, PETyIUPYEMBbIi 110 BHICOTE (C 3aIUTHBIM,
XUMOCTOMKUM U TEPMOCTONKHUM MOKPHITHEM, PAKOBUHOM, OOPTUKOM 10 HAPY>KHOMY
Kparo, IOJIBOJIKOW U OTBEJEHUEM BOJIbl, U CAHTEXHUKOM )/CTON yUeHUUECKUH,
peryaupyeMslii 1o BbIcOTe (IpuoOpeTaeTcs TOIbKO MPHU HATWYUU CHEUaTbHOTO

71a060pPaTOPHOTO OCTPOBHOTO CTONA) (10 KOIUUECmBY 00yYaouwuxcs)

4 | Ctyn y4eHUYECKUH (no Koauvecmay o0yuanuwuxcs)

5 | Oruerymurens

6 | ocka knaccHasi/PenbcoBasi cucTemMa ¢ KJIIAaCCHOW U MHTEPAaKTUBHOMN JTOCKOM
(mporpamMmHOe o0ecrieueHre, MPOeKTop, KPEIJIEH!sS! B KOMIUIEKTE)/HHTEPaKTUBHON

MaHeJNbIo (MPOrpaMMHOE OOecTieueHUE B KOMILIEKTE)

24



Crou ¢ smmKamMu 7151 XpaHeHHsI/ TYMOOH (pabouee mecmo npenodagameis)

Kpecino oducHoe (pabouee mecmo npenooasamens)

Jocka npoOkoBasi//locka MarHuTHO-MapKepHas

10

Cucrema (yCTpOUCTBO) JJIsI 3aTEMHEHHUS OKOH

11

[Ikad BHITSHKHON TAaHOPAMHBIT

12

[xad mist xpaHeHUs yaeOHbBIX TOCOOMIA

13

ArnTedka yHUBepcallbHas Ul OKa3aHUs IEPBOM MEIUIIMHCKON ITOMOLIN

TexHHU4YecKHe cpeacrea

MHorogyHKkIHOHaIbHOE YCTPOHCTBO/TIPUHTED

WHTepakTHBHBII MPOrpaMMHO-AINIAPATHRINA KOMITJIEKC MOOMIIBHBIN WM CTAllMOHAPHBIN
(mporpaMmHOe oOecriedeHue, IpoeKTop, KperieHne B koMiuliekre )/PenbcoBas cucrema ¢
KJIACCHOM M MHTEPAKTUBHOM OCKOH (mporpaMMHoe o0ecrieyeHue, IpoeKTop, KperieHue

B KOMILICKTE )/ MHTEPAKTUBHOM TaHEJbIO (ITPOrpaMMHOE 00ECIIeYCHUE B KOMILJIEKTE)

[TepcoHaBHBIN KOMITBIOTED C TIepUdepueit/HOYTOYK (JIMIIEH3MOHHOE TPOrPaMMHOE
obecrieueHne, 00pa30BaTEIbHBI KOHTEHT M CUCTEMA 3aIIUThI OT BPEJOHOCHOU
uHpopmaIuu, mporpaMmMHoe oodecriedeHue s nudpoBoi 1adbopaTopuu, ¢

BO3MO>KHOCTBIO OHJIAalfH-0IPOCa)

DJIEKTPOHHBIE CPeICTBA 00YyYeHHUsI

DnekTpoHHbIe cpencTBa 00yueHus/MHTepakTuBHBIE TOCOOMS/OHIAWH-KYPCHI (110

pazoenam paboueti npocpammoi)

IIeMOHCTpaHHOHHI)Ie yqeﬁﬂo-ﬂarnﬂnﬂme nocoous

CrnoBapu, CIpaBOYHUKH, SHIUKIIONIETUS (N0 XUMUYECKUM HAYKAM)

Komrext IMOPTPETOB BCIMKHUX XUMHUKOB

ITocoOust HATIAAHOM DKCIIO3ULIUN

Bl W DN

Ilepnonnueckas cucrema xumudeckux 3neMeHToB .M. Menneneena

Crnennann3npoBaHHas MeOeJIb M CHCTEMbI XPAaHEHH 1JIsl XHMHYECKO# J1adopaTopun

JlabopaTopHbIil OCTPOBHOI CTOJ (ABYXCTOPOHHUH, C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKHUM MOKPBITHEM, HAJICTOJIBEM, C TTOJCBETKON U AJIEKTPUUYECKUMH PO3ETKAMHU,

MOABOJIKOM M OTBEJIEHUEM BOJIbI, U CAHTEXHUKOM )

Cryn nabopaTopHBIH, peryIUpyeMbIii 10 BBICOTE

Cton 1ab0opaTOpHBIA IEMOHCTPAIIMOHHBIHN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKHM
MOKPBITUEM, PAKOBUHOM, IMOJIBOJIKON M OTBEJICHUEM BOJbI, CAHTEXHUKOM,

SJICKTPUYCCKUMHU PO3CTKaAMU, aBTOMAaTaM aBapHﬁHOFO OTKIHOYCHU A TOKa)
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4 | Cton nabopaTopHbIi JEMOHCTPAIIMOHHBIN C HAJICTPONKOM (C 3alIUTHBIM, XUMOCTOHKHUM U
TEPMOCTOUKHUM MOKPBITHEM )

5 | Crox ¢ suuKkaMu JIj1sl XpaHEeHUs/ TyMOO#

6 | Kpecmo oducnoe

7 | Oraerymunrenb

JleMoHCTpauMOHHOE 000PYy/10BaHMe U PUOOPHI 1JIs1 KAOUHETA U JIadopaTopum

1 | Becsl anektponnsie ¢ USB-niepexoaHukoM

2 | CTonuK NoIbEMHBIN

3 | LUenrpudyra nemoHcTpanmoHHas

4 | [lITaTuB neMOHCTpaIMOHHBIN

5 | Annapar A IpOBEIEHUs] XUMHUYECKUX PeaKuil

6 | Anmapar Kunna

7 | OBauometp

8 | N'openka yHuBepcanbHas

9 | IIpubop A WITIOCTPAIIMK 3aBUCIMOCTH CKOPOCTH XMMHUYECKHUX PEaKIHUid OT YCIOBUI
OKPYXKAaroIIel cpeibl

10 | HaGop st ayekTpoau3a 1eMOHCTPAIIMOHHBIN

11 | ITpubop Asist ONBITOB 110 XUMHH C SJEKTPUIESCKUM TOKOM (J1a00PaTOPHBII)

12 | [Tpubop /i OKUCICHUS CIUPTA HAJ METHBIM KaTaTu3aToOpoM

13 | ITpuGop 11t mosTydeHusl rajJou1I0aTKaHOB JEMOHCTPAIIMOHHBIN

14 | [TpuOop /i NoJTydeHus: paCTBOPUMBIX BEILIECTB B TBEPJIOM BHJIE

15 | YcranoBka st UIBTPOBAHUS MTOJI BAKYYMOM

16 | [Tpubop /U1 onpenesenns cocTaBa Bo3ayxa

17 | 'a30aHanu3aTOp KUCIOPOJa U TOKCUYHBIX ra30B ¢ HU(POBON MHAMKAIMEN MTOKa3aTeneit

18 | [Tpubop /i WILTIOCTPAIMH 3aKOHA COXPAHEHHSI MACChI BEIIECTB

19 | YcranoBka a1 IeperoHKy BENIECTB

20 | bapomerp-anepounn

21 | Habop s u3yueHus: BOJOPOAHON IHEPTETUKH

22 | pH-MetpsI (Oononnumenvuoe éapuamusnoe 06opyoosatue)

JIabopaTopHO-TeXHOJI0rHYecKoe 000pyA0BaHMe JAJIs1 KAaOUHeTa 1 J1adopaTopum

1 | [Tpubop /i MONTydeHHUs TAIONI0AIKAHOB U CIOXKHBIX 3(QUPOB TaOOPATOPHBII

2 | Konbonarpesarens

3 | DnekTporuTka
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4 | bans koMOMHMpOBaHHAas TabopaTOpHas

5 | Becsl u1d CITyYMX MAaTepUaIoB

6 | [IpuGop muist moTydeHUs ra30B

7 | CnuproBka gabopaTopHas

8 | MarnuTHas Memaika

9 | Mukpockor 1Iu¢ppoBoii ¢ pyKOBOJCTBOM IOJIb30BATENS U TIOCOOUEM JIJISl yUaIIUXCs

10 | HaGop n1st 4MCTKH ONTUKU

11 | HaGop mocyasl [Jisi peakTUBOB

12 | Habop nocy/sl ¥ MpUHAIEKHOCTEH ISl paObOThI ¢ MAJIBIMKU KOJTMYECTBAMHU BEILIECTB

13 | HaGop npuHayIexKHOCTEH 11 MOHTa)Ka MPOCTEHINX TPUOOPOB MO0 XUMUHU

14 | HaGop mocyabl U mpUHAAJICKHOCTEH U3 MIporuiieHa (MUKporadbopaTopus)
JlabopaTopHasi XuMmH4ecKasi HOCy/Aa 1Jis1 KaOMHeTa U J1a00paTopuu

1 | KoMmiekT ko6 1eMOHCTPAIMOHHBIX

2 | HaGop npoOoK pe3nHOBBIX

3 | Ilepexon CTEKIISAHHBIN

4 | ITpobupxka Bropna

5 | IIpobupka AByXKOJIEHHAs

6 | CoeqnHHUTENDb CTEKJITHHBII

7 | 3auM BUHTOBOM

8 | 3axxum Mopa

9 | llnaHr CUAMKOHOBBIM

10 | KOMIUIEKT CTEKIISIHHOM MOCY/bI Ha MITH(axX I1eMOHCTPAIIMOHHBIH

11 | Jo3upyroriee ycTpocTBO (MEXaHUYECKOE)

12 | KoMiuiekT uznenuit u3 kepamuku, hapdopa u dastca

13 | Komrutext noxek GpaphopoBbix

14 | KoMIuiekT MepHBIX K0JIO Majioro oobema

15 | KoMIIekT MepHbIX KO0

16 | KoMmuiekT MEpHBIX HUIMHAPOB MIACTUKOBBIX

17 | KOMIIEKT MEpHBIX IUJIMHIPOB CTEKISTHHBIX

18 | KoMIIEKT BOPOHOK CTEKISTHHBIX

19 | KommuiekT nuneTox

20 | KomMmiekT cTakaHOB IIACTUKOBBIX/CTEKIISTHHBIX

21 | KoMieKkT cTakaHOB XUMHUYECKUX MEPHBIX
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22 | KoMmiekT cTakaH4YUKOB A1 B3BEIINBAHUI

23 | KOMIUIEKT CTYNOK € IECTUKaMU

24 | Habop mmarenei

25 | Habop nuHLIETOB

26 | Habop uamex Iletpu

27 | TpyOka cTekasHHAS

28 | Dkcukarop

29 | Yama kpucTaJlIu3allHOHHAS

30 | umuel TUreIbHbIS

31 | bropetka

32 | IIpobupka

33 | banka 10 PCaKTHUBLI ITIOJIM3TUIICHOBAA

34 | banka moja peakTUBBI CTEKIISTHHAS U3 TEMHOIO CTEKJIa ¢ IPUTEPTON IPOOKOA

35 | Habop cKIISIHOK Ui pacTBOPOB PEaKTUBOB

36 | ITamouka cTekIsTHHAS

37 | llTatuB s mpoOUPOK

38 | KommuiekT cpeacTB Juisi UHAUBUIYaTbHON 3alIUThI

39 | KoMIuieKT TepMOMETPOB

40 | CymmiibHas maHeNb A7 TOCY/IbI

41 | ®unbTpoBanbHas Oymara/puiabTpel OyMaXKHBIE (OonoIHUMENbHOE 8APUAMUBHOE

obopyoosanue)

Mogaesan (00beMHBIE M IUVIOCKHE), HATYPAJIbHbIE 00beKThI (KOJIJICKIHU, XHMUYeCKHe

peaKkTHBBbI) JAJ1 KaOuHeTa U J1adopaTopum

1 | KommuiekT Mozenel KpucTauIMueCKUX PEIETOK

Mozens Monekynbl Oenka

Hab6op st MmonenupoBaHusi CTPOCHUSI HEOPTAaHMYECKUX BEIIECTB

HaGop st MosiemupoBaHus CTPOSHUS OPTaHUYECKUX BEIEeCTB

Ha6op AJIL MOACIIMPOBAHUA CTPOCHHW A aTOMOB 1 MOJICKYIJI

HaGop a5 MoaenupoBaHus JIEKTPOHHOIO CTPOEHHS aTOMOB

KommiiekT komteknu

ool Q| N | B W N

KoMmiexkT xuMuaeckux PCAKTUBOB

Oo6opynoBanue Ja0OPAHTCKOI KAOUHETAa XMMUH

1 | Crox ¢ smMKamu 175l XpaHeHUsl/ TyMOO
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Kpecno oducnoe

Cron nabopaTopHbIil MOEUHBII

CYH_II/IJ'II-:HaH IMMaHCJIb IJIA ITIOCYAbI

[kad nns xpaneHus yaeOHBIX TOCOOUI

[Mkad nns XxpaHSHHsS] XAMUYECKHX PEaKTHBOB

[xad mist XxpaneHus 1a60paTOPHOI OCYABI/ TIPUOOPOB

Ikad BEITSHKHON

O 0| Q| O] | K|l W N

JlaGopanTckuii cTom

10 | Ctyn mabopaTopHBIi, peryJupyeMbli 10 BICOTE

11 | DnexTpuueckuil akBaAUCTUILIATOP

12 | kad cymuabHbIi

13 | Pe3uHOBBIE NepUaTKu

14 | KoMIUIeKT epiieii 1uist MbIThs 1TaOOpaTOPHON TOCYIbI

3.2. UnopmannonHoe odecnevenne peajusanum NporpamMmbl

Jliga peanusanuy MPOrpaMMbl JAUCHUIIUHBL OuMOIuMoTeuHbId (hoHA 0OpazoBaTenbHON
OpraHu3ali JOJDKEH MMETh IE€YaTHBIC /MM JJIEKTPOHHBIC YYEOHHKH W pa3paboTaHHBIE B
KOMIUIEKTE C HUMH Yy4eOHble MOcOoOUs (IIpU HAJIWYHMH), JOIMYILIEHHbIE K HCIOJB30BAaHUIO NPU
peanu3alMu  00pa30BaTEeNbHBIX IPOrpaMM CpeJHEero MNpoecCHOHATBHOIO 00pa30BaHMs,
peanu3yeMbIX Ha 6a3e OCHOBHOTO 00IIero oopasoBanus®,

[Mpu peanmzammy TPOTPaMMBI JUCHUTUTMHBI BO3MOYKHO HCIIOJNB30BaHUE SJIEKTPOHHBIX

00pa3oBaTeNbHBIX  PECYpPCOB,  JOMYIIEHHBIX K  HCIOJB30BAHUIO TIPU  pean3alluu

O6paBOBaTCJ'IBHBIX mporpaMm CpCaHEero 06H_IGFO 06pa30BaHI/I$I5.

4 Ipuka3z MunuctepcTBa npocseienus Poccuiickoit @eepamuu ot 5 Hos6ps 2024 1. N 769 «O6 yTBep*)IeHnr
(enepanbHOTO NEepeyuHs y4eOHMKOB, JOMYIIEHHBIX K UCIIOJIB30BaHHIO IIPH PEATN3aIiMi UMEIOIINX
TOCYAapCTBEHHYIO aKKpEANTAUI0 00pa30BaTeNIbHBIX IPOrPpaMM HA4aIbHOTO 00IIEro, OCHOBHOTO OOIIEro, CpeHero
o01ero 06pa3oBaHus OPraHU3aIMSIMH, OCYLIECTBIISIOIIUMH 00pa30BaTEIbHYIO AEATEIBHOCTD, U YCTAHOBJICHUN
MPEJeTFHOTO CPOKA NCTIOIb30BaHMS HCKIIIOYEHHBIX YIeOHUKOB U pa3pabOTaHHBIX B KOMITJIEKTE C HUIMHU Y4€OHBIX
nocoOuii» (B akTyaibHOH pemakunu). CChlika Ha yKa3aHHBIA puKas akTyaigsHa Ha 20.02.2025 1.

5 [Ipukas MunucTepcTBa IpocBemenus Poceuiickoit ®eneparmu ot 18 mronst 2024 r. N 499 "O6 yTeep)aeHAn
(hemepasbHOTO TIEPEYHS JIEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB, TOMYIICHHBIX K UCIIOIB30BAHMIO IPH
peanu3ayy IMEIOIIX rOCyJapCTBEHHYIO aKKPEAUTALINIO 00pa30BaTeIbHBIX IPOrpaMM Ha4aIbHOTO OOIIEro,
OCHOBHOTO O0IIIETO, CPETHEr0 00IIero oopa3zoBanusm» (B akTyaupHON pegaknun). CchlIka Ha yKa3aHHBIA MIPHUKa3
aktyaspHa Ha 20.02.2025 r.
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4. KOHTPOJIb n

OIIEHKA

OBIIIEOBPA30BATEJBLHOM JUCHUILINHBI

PE3YJIbTATOB

OCBOEHMUA

KOHTpOHB N OICHKa peE3yjJbTaTOB OCBOCHUA O6IHCO6p&30BaTeHBHOﬁ JAUCHUITIIMHBI

pacKpbIBalOTCA Yepe3 AUCHUILTUNHAPHBIE Pe3yabTaThl, HaNpaBiIeHHbIE Ha (OPMUPOBAHHUE OOIINX

u npo¢eCCHOHATBLHBIX KOMIETEHIINN 1o pazaenam
¥ TeMaM COJIep’KaHus yueOHOTro Marepuara.
Oo6masi/mpogeccuoHaIbHASA THun oeHOYHBIX
Pa3zpgen/Tema .
KOMIIeTeHIUs MeponpusiTuii
OK 01. Beibupats criocoObl pernieHus Tema 1.1-1.7 TectupoBanue
3aja4 npodeccuoHanbHOM nestenbHoctH | Tema 2.1, 2.2 YcTHBIN onpoc
MPUMEHHUTEIHHO K Pa3INuHbIM KOHTeKcTaM | Tema 3.1 Pemenne pacuéTHbIx 3a1a4
Tema 4.1 Habmroienue 3a xonoM
Tema 5.1-5.4 BBITIOJIHCHUS TIPAKTUKO-
Tewma 6.1 OPUEHTHPOBAHHBIX 3aJaHUI
Tema 7.1 [IpencraBnenue
Tema 8.1 pe3yJbTaTOB
OK 02. Mcnonb30BaTh COBPEMEHHbBIE Tema 1.2, 1.4, MPaKTUYECKUX U
CpelcTBa IIOKCKA, aHAIIN3a U 1.6, 1.7 71a00paTOpHBIX paboT
WMHTEpIIpETaMy HH(OPMAIIUH, U Tema 2.1,2.2 [TpoBeneHne XUMUYECKOTO
MH(OPMaLMOHHBIE TEXHOJIOTUH JJIs Tema 4.1, 4.2 SKCIIEPUMEHTA
BBITIOJIHEHHUS 337124 PO eCCHOHATBHOM Tema 5.2-5.4 Brimonaenune
JeATETbHOCTH Tema 6.1 KOHTPOJIbHBIX
Tema 7.1 pabot 1o
Tema 8.1 pazzenam AUCHUIUIMHBI
OK 04. Tema 1.7 OrneHka caMOCTOSITENTEHO
D¢} dexTuBHO B3aUMOICHCTBOBATH U Tema 2.1,2.2 BBITIOJIHEHHBIX 3aIaHUHI
paboTaTh B KOJUIEKTHUBE U KOMaHIe Tema 4.1,4.2 3amura peneHus Kec-
Tema 5.2-5.4 3aja4 (c yuetoM Oyayuieit
Tewma 6.1 po¢eCCHOHATBHON
Tema 7.1 JIeATETLHOCTH)
Tema 8.1 Brinosnnenue 3aganui
OK 07. ConeiicTBOBaTh COXPAaHEHUIO Tema 1.7 IIPOMEKYTOUYHON
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OKpYKarollen Cpeibl,
pecypcocOepekeHNI0, MPUMEHATH 3HAHHS
00 M3MEHEHUH KJIMMaTa, IPUHLIHUIIBI
OEpEKITUBOTO MPOU3BOJICTBA, P (HEKTUBHO

JIEICTBOBATH B UPE3BBIYANHBIX CUTYaLUAX

Tema 5.1
Tema 8.1

IIK® ...

aTTecTanuu

6 TIK ykasbiBatorcs B cootBerctBrn ¢ ®I'OC CTIO peanusyemoii Ipodeccun/crnenuanbHOCTH.
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