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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 38.02.08. Toprosoe aeno.

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 pEIIEHUsI KEHCOB, CBSA3aHHBIX C OSKOJOTHYEeCKOH Oe30MacHOCThI0 U OLEHKOM
MOCIICACTBHI OBITOBOM W TIPOM3BOACTBCHHOW JEATEIHHOCTH, COOTBETCTBYIOIICH OTpacism
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
€CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B OCHOBE KOTOPOM JIeXKaT KIIOYEBbIE MOHATHSA,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XUMUU, OCBOCHHUE SI3bIKAa HAYKH, YCBOCHHE W MOHUMaHUE
CYILIHOCTHU JOCTYIHBIX 000OIIEHUI MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIIEHHUE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

- dbopMupOBaHHE U pa3BUTHUE MPEACTABICHUI O Hay4HbIX METOJaX 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 CIOCOOOB JACSITENLHOCTH, CBS3aHHBIX C HAOIMIOJCHHEM H
00BSCHEHHEM XMMHUYECKOTO SKCIIEPUMEHTa, COOII0ICHUEM IPaBUJ 0€30MacHOro OOpalieHus C
BELIECTBAMH.

3apaum IUCHUIIMHBI:

1) chopMUpOBaTh MOHMMAHHE 3aKOHOMEPHOCTEH  MPOTEKaHHsS] XUMHYECKHX
MIPOIIECCOB U SIBJICHUM B OKPY>KAIOIIEH Cpeie, a TAK)Ke UX CBS3b C IIEJTOCTHON HayYHON KapTUHOM
MHpa U IPYTUMH €CTE€CTBEHHBIMU HayKaMu;

2) pa3BUTh YMEHHS COCTaBIATh (OPMYINBI HEOPTAaHUYECKUX M OPTaHUYSCKUX
BEIIECTB, YypPAaBHEHUS XUMHUYECKHX PpEaKIMH, OOBSICHITH HUX CMBICI, HHTEPIPETUPOBATDH
pe3yNbTaThl XUMHUYECKHUX KCIIEPUMEHTOB,

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

4) pa3BUTh YMEHHUS HaXOJUTh, AaHAIW3UPOBATh M UCIHOJIB30BaTh HH(MOPMAIIUIO
XUMHYECKOTO XapakTepa M3 Pa3TUYHbIX HWH(GOPMAIMOHHBIX HWCTOYHUKOB, BKJIIOYas Y4eOHYIO
JTUTEPATypy, HaAyYHbIC MTYOJUKAIIUU U HTHTEPHET-PECYPCHI;

5) chopMupoBaTh YMEHHSI MPOTHO3UPOBATH MOCIEJICTBUS CBOCH NESATEIBHOCTH W
XUMHUYECKHX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOILIECCOB, YUUTHIBAS BO3MOXKHbBIC
HKOJIOTUYECKUE U COIIMAIbHBIE BO3ICUCTBUS;

6) chopMupoBaTh MOHUMAHHUE 3HAYUMOCTH JIOCTIDKCHHH XUMHUYECKOW HAayKH |
TEXHOJIOTHI JJI pPa3BUTHSl COIMAIBHOM M TMPOU3BOJICTBEHHOM Cep ¢ yMEHHUEM IMPUBOJUTH
MPUMEPHI UX PUMEHEHHSI B PA3TUYHBIX chepax KHU3HU.

OcBoeHue coaepx aHus y4eOHOro MpeAMeTa 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 BECTH COBMECTHYIO JIEATEILHOCTh B MHTEPECAX IPaKIaHCKOTO OOIIECTRA;

— YyMEHHE B3aUMOJICMCTBOBaTh C COIMAIbHBIMM MHCTUTYTAMU B COOTBETCTBUM C HX

GYHKIUSAMU ¥ Ha3HAUEHUEM.



IKOJOI'HIECCKOro BOCIMTAHUA:

C(OPMHUPOBAHHOCTb ~ HKOJOTMUYECKOW  KyJIbTYpbl, IMOHUMAaHHUE BIHUAHUS  COLMAJIBHO-
SKOHOMMYECKUX IIPOLIECCOB HAa COCTOSIHME HPHUPOJHON M COLUAIbHON Cpefbl, OCO3HAHME
r7100aJIbHOTO XapaKTepa KOJOTHUECKUX TPoOIeM;

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

— AKTMBHOE HENPUATHUE IECHUCTBHI, IPUHOCIILINX BpeJl OKPYXKAIOLIEH CPEaE;

— YMEHHe IIPOrHO3UPOBATh HeOJIaronpusTHbIE JKOJIOTHYECKHE IIOCIIEACTBHUS
[IpEANPUHUMAEMBIX JEHCTBUN, IPEAOTBPALIATh UX.

MertanpeamMeTHbie pe3yJbTaThl JOJIAKHbI 0TPAKATH:

OsgJ1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH JCHCTBUAMMU:

B) padora ¢ unopmanueii:

— BIQJETh HaBbIKAMU I[OJy4yeHMs MH(OpPMamMM M3 HUCTOYHUKOB PAa3HBIX  THUIIOB,
CaMOCTOSITEJIbHO OCYILECTBJISATh IIOUCK, aHaliu3, CHCTEMAaTU3alUI0 M MHTEPHPETALUI0
nHGOPMAIUY Pa3IMYHBIX BUJOB U ()OPM IPEIICTABICHHS,

— co37aBaTh TEKCTHl B PA3IMYHBIX (hopMaTax ¢ y4eTOM Ha3HAYCHHs WH(POPMALUU U IETIEBOU
ayJIUTOPUH, BbIOMpast ONTUMAJIbHYIO (POPMY IIPEICTABICHMS U BU3yalIU3alUy;

— OICHHMBATh JOCTOBEPHOCTH, JIETUTUMHOCTh HH(OpMAINK, €€ COOTBETCTBHE IPABOBHIM H
MOPaJIbHO-ITHUYECKUM HOPMaM;

BJaJIeTh HaBbIKAMM pAacllO3HaBaHMA U 3aIIUTHl MHPOpPMALUHU, HH(GOPMALIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OsiaieHHe YHMBEPCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUSIMM:

0) coBMecTHasi 1eATEeJIbHOCTh:

— TIOHHMMAaTh U MCIOJIb30BaTh IPEUMYIIECTBa KOMAaHIHOM U MHAUBUAYAIbHON paboThI;

— TPUHHMATh LEIH COBMECTHOM JIeATENbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH IEUCTBUS
[0 €€ JOCTHIKEHHUIO: COCTABIIAThH IUIAH JIEWCTBUM, PacHpeleisaTh POJHM C Yy4eTOM MHEHUH
YYaCTHHUKOB O0OCYXJIaTh pe3yJIbTaTbl COBMECTHON PaOOTHI.

OsgiaieHHe YHHBEPCAJIBLHBIMHU PeryISTHBHBIMH JCHCTBUSIMH:

r) IPUHATHE ce0s U APYTUX JIIOAeH:

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

— TIpU3HABaTh CBOE MPABO U MPABO JIPYTUX JIOJEH Ha OMMOKHY;

pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP € MO3UIMH JPYTOro YesloBeKa.
MertanpeameTHble pe3yJbTaThl J01KHbI 0TPAKATH:

OB.Haz]e}me YHUBEPCAJIbHBIMHA y‘leﬁﬂbIMl/l MMO3HAaBaTCJIbHBIMHU I[EﬁCTBHSIMP[Z



B) padora ¢ uHgopmanmeii:

UCIOJB30BaTh CPEACTBA HMH(POPMALMOHHBIX W KOMMYHHUKAI[MOHHBIX TEXHOJOTHHA B
pELIEHUN KOTHUTUBHBIX, KOMMYHMKAaTUBHBIX M OpPraHM3aLMOHHBIX 3aJad C COOJIIOJIEHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(DOPMAIIMOHHOM O€30MacCHOCTH.

JucnuninHapHblie (IpeAMeTHbIE) Pe3yJbTaThl M J0JKHBI OTPAKATh:

I1P6 06. BnajeHMe OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHUS BEUIECTB M XMMUYECKHUX
ABIIeHUH (HaOII0IeHNe, U3MEPEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNUE);

ITP6 07. chopMupoBaHHOCTh YMEHUH MPOBOAUTH PACUETHI 110 XUMUYECKUM (HOpMYyJIaM U
YPaBHEHHSIM  XMMHUYECKHX  pEakIUuid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEJIHYHH,
XapaKTepU3YIOIIMX BEIECTBA C KOJMWYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE
YCIIOBUS) Ta30B, KOJMWYECTBA BEIIECTBA; HCIOIb30BaTh CUCTEMHBIE XMUMHUYECKHE 3HAHUS IS
NPUHATUS PELIEHUN B KOHKPETHBIX >KM3HEHHBIX CHUTYalUsX, CBS3aHHBIX C BEIIECTBAMH U HUX
IPUMEHEHUEM;

I[TP6 08. -chopMHUPOBAaHHOCTH YMEHUU IUIAHUPOBATH U BBITOJNHATh XHUMHYCCKHUN
SKCIIEPUMEHT (TpeBpallleHrs OPraHUYECKUX BEUIECTB MPH HArpeBaHWU, MOJIyYCHUE JTUJICHA U
M3y4YEHUE €r0 CBOWCTB, KAUECTBEHHbIC PEAKIUU Ha aJIbJETU]IbI, KpaxMas, YKCYCHYIO KHUCIOTY;
JIeHaTypanus OSJIKOB IIPY HAarpeBaHUH, [IBETHBIC PEAKIUU OEJIKOB; MPOBOANUTH PEAKIIUU HOHHOTO
oOMeHa, OIpeneNsaTh Cpeay BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIMH Ha Cylb(daTt-, KapOoHaT-
U XJIOpUJ-aHUOHBI, HA KaTUOH AaMMOHUS; pEIlaTh AKCIEPUMEHTAIbHBIE 3aJauyd IO TEMaM
"Mertamnel" u "Hemeramibl') B COOTBETCTBUM C IpaBWIaMU TEXHUKH O€30MACHOCTH IpH
oOpallleHun ¢ BellecCTBAaMU M JaOOpaTOPHBIM O0OPYAOBAHHMEM; NPEICTABIATH PE3YIbTAThI
XUMHUYECKOI0 S3KCIepuMeHTa B (opMe 3aluCH YpaBHEHUH COOTBETCTBYIOLIUX pEAKIUN U
(GbopMynHpOBaTh BHIBO/IbI HA OCHOBE ATUX PE3yJbTaTOB

-c(hopMUPOBAHHOCTH YMEHHUH IJIAHUPOBATH U BBIMOJHATH XMUMHUYECKHH SKCIIEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BELECTB MPH HarpeBaHUH, MOJyYEHHE 3TUICHA M U3YYEHUE €ro
CBOMCTB, KaueCTBEHHBIE PEAKIMU HA aJbJAETH/bI, KpaxMasl, YKCYCHYIO KUCJIOTY; J€HaTyparus
OENKOB MpPU HArpeBaHUM, IIBETHBIE pPEaKIUU OEJIKOB; MPOBOJUTH PEAKLUU HOHHOTO OOMEHa,
OTpeNieNATh Cpely BOAHBIX PAcTBOPOB, KAaUECTBEHHbIE pEakIUu Ha cyibdar-, KapOOHAT- U
XJIOPUJI-aHUOHBI, Ha KAaTHOH aMMOHHUS; pellaTh 3KCIepUMEHTAbHbIE 3a/a4d [0 TeMaM
"Metamnsl" u "Hemeramibl") B COOTBETCTBHM C NpaBHJIAMU TEXHUKHM OE€30MacCHOCTH MpH
oOpalleHnn ¢ BelecTBaMH U J1abOpaTOpPHBIM 00OpPYJOBAaHUEM; MPEACTABIATH PE3YJIbTaThl
XUMHUYECKOTO SKCIEpUMEHTa B (hopMe 3alluCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUd U

(GhopMyIMPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YyJIbTATOB.



I[TP6 09. chopMupoBaHHOCTH YMEHHS aHAIM3UPOBATh XUMHUYECKYIO HH(GOPMAIIHIO,

MOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CPEACTB MAaccoBOil HMH(OpManuu, cetb MHTepHET U

Jpyrue).



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

2.1. O0beM IUCHUIIMHBI ¥ BUAbI Y4e0HOIl padoThl

O0bem B
Buj yueOHoi1 padoThl
yacax

O0Bém 00pa3oBaTeJIbHOM MPOrPAMMBbI 1M CIIATIJIMHbBI 72
Conep:kanue y4eOHOT0 MaTepuaJia 64

B T. U.:

TEOPETUYECKUE 3aHATUS 34
MPAKTUYECKUE 3aHITUS U JTa0OpAaTOPHBIE 38
Ipome:xyTounas arrectanus (1udQepeHupoBaHHbIi 3aueT)! +




2.2. TemaTnyecKMii 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 | KOMIETeHLUH
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

10




[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

Tema 1.5.

Coaep:xanue yueOHOro MaTepuaJia

OK 01
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Tunsl XUMHYECKUX

peakuui

Xumuueckass peakuus. Kiaccuukanms XUMHYECKMX peakUMid B HEOPraHUYECKOH U
OpraHMYECKON XHUMHUHU. 3aKOHbl COXPAHEHHS MacChl BEIIECTBA, COXPAHEHUS U IPEBpallleHUs
SHEPruU MpH XUMHUYECKUX peakuusax. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU (YpaBHEHMS
OKHUCJICHUSA-BOCCTAHOBJICHHS,  CTENEHb  OKHUCIIEHHUS, OKHCIWTENb W  BOCCTAHOBUTEID,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAaKUMU B IPUPOAE, IIPOU3BOACTBEHHBIX IIpOLECCax U

KHU3HCOCATCIIbHOCTH OpFaHI/ISMOB)

Tema 1.6.
CKOpOCTh XMMHUYECKUX
peakuuii. XHMHUYECKOE

paBHOBecHe

Coaep:xanue yueOHOro MaTepuaJia

CKopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3jHuHbIX (HaKTOPOB: MPHUPOABI PEarHpyrOIINX
BEUIECTB, KOHLEHTPALMU PEarupyroliux BEIIECTB, TEMIEpPaTypbl W IUIOIIAAU PEaKIHMOHHOU
noBepxHOCTH. TeruoBbie 3(h(PEeKThI XUMHUECKUX PeaKIUii: 9K30- U SHAOTEPMUYECKUE PEaKIUH.
OOpatumble peakiuu. XuUMHYECKoe paBHOBecue. @DakTOphl, BIUSIONIME HA COCTOSHUE
XUMHYECKOTO paBHOBecHsI (KOHLEHTpPALMS PEareéHTOB WM MPOAYKTOB pPEaKIUu, JaBICHHE,

temneparypa). [Ipunnun Jle Hlatense

HpaKTuqecm[e 3aHATHUSA

[Tpaktuyeckas pabora NeS. «BnusHue pa3nuuHbIX (HAKTOPOB HAa CKOPOCTb XHUMHYECKOM
peaKIum».

Pemenne npakTHKO-OPUEHTUPOBAHHBIX 3a/JaHUN Ha aHaiu3 (AKTOpOB, BIHUAOIIUX Ha
WU3MEHEHHE CKOPOCTH XMMMUYECKON PEaKIUHU. 3aBUCUMOCTh CKOPOCTH XMMUYECKOW PEaKLHH OT
IPUCYTCTBUS KaTaJM3aTopa Ha MpUMEpPE pPA3JIoKEHHs IEPOKCHAAa BOAOPOAA C IOMOIIBIO
JUOKCHJAa MapraHiia M Karanaspl. PemieHne mNpakTHUKO-OPUEHTUPOBAHHBIX 3aJaHUi Ha
npuMmenenue npuHiuna Jle-lllarense uisi HaXOXIE€HUS HaNpaBiICHUs CMEIIEHHS pPaBHOBECUS

XUMHYECKOMN PCaKIM U aHAJIN3 (I)aKTOpOB, BJIMAIOIIUX Ha CMCUICHUC XUMUYCCKOI'O0 paBHOBCCUA

OK 01
OK 02
IIK...

Tema 1.7.

Coaep:xanue yueOHOro MaTepuaJia

OK 01
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PactBopsi, teopusi | PactBopel. Buubl pacTBOpOB MO COACPKAHUIO PACTBOPEHHOrO BEHIECTBA. PacTBOpPUMOCTS. OK 02
JIEKTPOJIUTUYECKON [lonsTe O nOuCHEepCHBIX cucTeMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbL. MaccoBas 10 OK 04
2
JTCCOLMaIun u|BemiecTBa B pactBope. [lonstue o BogopoaHom mokaszaresne (pH) pactBopa. DnekTponuTrueckas OK 07
MOHHBIN 0OMEH muccouuranus. CuibHbIE U clabble 3JIEKTPOIUTHI, HEANEKTPOIUTHL. Peakiinu HOHHOTo oOMeHa IIK6
JlabopaTropHble 3aHATHUS
JlaboparopHnas padota Nel «IIpuroroBienue pacTBOpoB».
[IpuroroBiaeHue pacTBOPOB 3aJaHHOM MACCOBOW J0JIEd PACTBOPEHHOI'O BEIIECTBA, IIPOBEJICHUE
peakiuii HMOHHOrO OOMEHa, OMNpeAeNieHHEe Cpelbl PAcTBOPOB BEHIECTB C  IOMOIUIBIO 2
YHUBEPCAIHHOTO HWHAWKAaTOpa (KHCIasg, HEUTpaibHas, IIEJIOoYHas). 3aJaHusi Ha COCTaBJICHHE
MOHHBIX peakiuil. PereHne mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJlaHU HAa PACTBOPHI,
UCIOJNIb3yeMbIe B OBITOBO U MTPOU3BOJICTBEHHOMN JAEATEILHOCTH YETIOBEKA
Konrtposbnasi paGora
. CrtpoeHnue BenecTBa 1 XUMUYECKre peakiuu (1o pazaeny 1) 1
Paspnen 2. Heoprannueckasi xXumust 10
Tema 2.1. Copepxanue yueOHOro MaTepuasa 8 OK 01
Ousuko-xumnyeckue |Metamel.  [lomokenne MertaymioB B [lepwogudeckoil CHUCTEME XHUMHUYECKUX —DJICMEHTOB. OK 02
CBOICTBa OcoOeHHOCTH CTpOEHHs] 3JEKTPOHHBIX 000JI0YeK aTOMOB MeTayioB. OOmue ¢uznyeckue OK 04
HEOPraHUYeCKUX cBoiicTBa MeTaiwioB. CIIaBbl METAUIOB. DIEKTPOXMMHUYECKUN psAJl HANpPSHKEHWM METasuloB. 5 1IK2
BEIIECTB XUMHYECKUE CBOMCTBA BaXXKHEMIIMX METAJUIOB (HATPUM, KaJIUM, KaJIbLM, MarHui, aJtOMHUHUM,
IUHK, XpOM, >ele30, MeAb) W HuX coeAuHeHud. OOmme crocoObl MOTYyYEHHs] METaJuIoB.
[IpumeneHnre MeTauioB B OBITY U TEXHUKE
Hemerannsl. Ilomoxenne HemeraioB B Ilepuoanyeckoit cucreMe XUMUYECKUX i1eMeHTOB J[. 1. 2
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MenneneeBa 1 0COOEHHOCTH CTpOEHHs aTOMOB. Du3nyecKre cBOMCTBa HEMETAIOB. AJUIOTPOITUS
HEMETAJUIOB (Ha IpuUMepe KHUciIopopa, cepbl, pochopa u yrieposna). XumMudeckue cBoicTBa H
IPUMEHEHHE BaKHEHIINX HEMETAJUIOB (IaJoreHoB, cepsl, a30Ta, ¢pocdopa, yriepoga 1 KpeMHUs)
U HMX COEAMHEHUH (OKCHIOB, KHUCIOPOACOAEPKAILUX KHCIOT, BOJOPOAHBIX COEAMHEHU).

[IprMeHeHne BaXKHEUIINX HEMETAUIOB U UX COCIMHEHUN

XHUMHUYECKHE CBOMCTBAa OCHOBHBIX KJIAaCcCOB HCOPraHNYCCKUX BCULICCTB (OKCI/II[OB, THAPOKCHUAOB,
KHCJIOT, cojiel ,I[p) I'eneTnyeckas cBs3b HCOPraHMYCCKUX BCIICCTB, IIPHHAAJICIKAINIHUX K
pa3JIM4YHbIM KJIaCCaM. 3aKOHOMepHOCTI/I B M3MEHEHUM CBOMCTB MMPOCTBIX BCIICCTB, BOJOPOAHBIX

COGHHHCHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

HpaKaneCRue 3aHATHUSA

[TpakTueckas pabota Ne6. « DU3UKO-XUMUYECKUE CBOMCTBA HEOPTAHUYECKUX BEILIECTBY.
CocraBieHHe ypaBHEHMH XUMHUYECKMX pEakUud C y4yaCTHMEM TMPOCTBIX M  CIOXKHBIX
HEOPraHWYECKMX BEIIECTB: METAJUIOB M HEMETAUIOB; OKCHJIOB METAUIOB, HEMETaUIOB H
aM(OTEpHBIX 3JIEMEHTOB; HEOPraHMUYECKUX KHUCIIOT, OCHOBaHUN M aM(OTEpHBIX TMIPOKCHUIIOB;
HEOPraHWYECKUX COJIEH, XapaKTEPU3YIOLINX UX CBOMCTBA.

PacuéTsl Macchl BeliecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacce WU
00BEMY OIHOIO M3 YYacTBYIOIIMX B PEAKIMM BEIIECTB, pacué€Thl Macchl (00bEMa, KOIMUYECTBA
BEIIECTBA) MPOJYKTOB PEaKIUH, €CIU OJHO W3 BEILEeCTB UMEET NMpuMecHu. PemieHue mpakTuko-
OpPUEHTHPOBAaHHBIX 3a/laHUIl Ha CBOICTBa, COCTaB, MOJy4YeHHE M O€30MacHOE MCIOJIb30BaHUE

BaKHEHIIINX HCOPTaHNYCCKUX BCIICCTB B 6LITy n HpO(I)CCCHOHaHBHOﬁ ACATCIIBHOCTH 4YCJIOBCKA

Tema 2.2.

WNnentudukarus

Conep:kaHue y4eGHOT0 MaTepuasa

JlabopaTopHble 3aHATHS

OK 01
OK 02
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HEOPraHUYECKUX JlaGoparopHas padota Ne2 «MneHTuduKanus HEOPraHUIECKUX BEIIECTBY. OK 04
BELIECTB Pemenune skcriepMMEHTAIBHBIX 3a/lay 110 XMMUYECKMM CBOICTBaAM METAJNIOB U HEMETAJUIOB, IO
paclo3HABaHUIO M TMOJIYYCHUIO COEAMHEHHH METAJUIOB W HEMETaUIoB  (B3auMOJEHCTBHE
TUAPOKCHIA AITIOMHUHHS C pacTBOpPaMU KUCJIOT W 1ienouel,). MaeHtuduxanus HeopraHM4eCKux
BEIIECTB C KCIOJIb30BAaHHUEM HX (PHU3UKO-XMMHUYECKHX CBOMCTB, XapaKTEPHBIX KAaueCTBEHHBIX
peakuuii. KayecTBeHHBIE peakuuu Ha cyiabdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOHBI
METAJIJIOB U KATUOH aMMOHUS
KonTpoabnass padora
5 CBolicTBa HEOPTaHUYECKUX BEILIECTB (10 pasnuerny 2)
Pa3nea 3. Teopernueckue 0CHOBbI OPraHNYeCcKOi XUMHUH
Tema 3.1. Coaep:xanue yueOHOro MaTepuaJia OK 01

Knaccudukanus,
CTPOCHHE 5
HOMEHKJIaTypa

OpraHn4CeCKUX BCUICCTB

[IpenmeTr opraHuyeckoil XUMuU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B MOJIYYEHHUU HOBBIX
BEILIECTB M MarepuayoB. Teopus CTpoeHUs OpraHudeckux coennHeHnii A.M. byrtieposa, e€
OCHOBHBIE NOJI0keHUs. CTPYKTypHBIE (POPMYIIbI OPraHNYECKUX BeliecTB. |'oMosorus, usoMepus.
XVMHYECKas CBS3b B OPraHUYECKUX COCIMHEHUSAX: KPAaTHBIE CBA3H, G- U TM-CBS3H.

[IpencraBnenne o kinaccuduKalMy OpraHWYEecKUX BemlecTB. HoMeHkiaTypa opraHMYecKHX
COeIMHEHUH (cucTeMaTH4ecKas) U TpUBUAJIbHbIE HA3BAHUS BaXKHEUIINX MPEICTaBUTENEH KIIacCOB

OpTraHU4YCCKUX BCIICCTB

IIpakTH4eckne 3aHATHA

[Tpaktuueckas padota No7. «HoMeHKIaTypa OpraHUu4eCKUX BEIIECTBY.
OzHakoMieHne ¢ oOpa3laMud OpraHM4YecKMX BeUIeCTB M MaTepuajaMH Ha HUX OCHOBE,
MOJICTTUPOBAHUE MOJIEKYJI OPTaHUYECKHX BEUIECTB, HAOMIOACHUE U OMMCAHUE IEMOHCTPAIIHOHHBIX

OIIBITOB IO MPCBPAIICHUIO OPIraHNYCCKUX BCIICCTB IIPHU HAarp€BaHUU (HHaBHCHI/IC, O6YTJII/IB8.HI/IG )51
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ropenune). CocraBieHue MOTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (POPMyJT OpraHUYEeCKHX BELIECTB
OTJENBHBIX KJIACCOB, MCMOJNB3Ys MX HA3BaHUS IO CHCTEMAaTHYeCKOW U TPUBHAIBHOU
HOMEHKJIaType (3TWIEH, aleTWwIeH, MIUIepHH, (eHon, (opmaimbaerna, yKCycHas KHCIIOTa,
rnunyH). Pacuetsr mpocteiimeit GopMyisl OpraHHYECKO MOJIEKYJbl, UCXOAS U3 3JIEMEHTHOTO

cocraBa (B %)

Pasnen 4. YraeBoaopoabt

10

Tema 4.1.
YriaeBogopoapl W HX

MMPpUPOAHBIC HMCTOYHHKHU

Coaep:xanue yueOHOro MaTepuaJia

[IpenenbHbIe YIIIEBOAOPOIBI (AJTKAHBI): COCTAB M CTPOCHUE, TOMOJIOTUUECKUH psifl. MeTaH U 3TaH:
COCTaB, CTpOCHHE, (PHU3UYECKHE W XUMHUYECKHE CBOWCTBA (PEaKIMU 3aMCIICHUS U TOPCHUs),

MOJIYYCHHUEC U IIPUMCHCHHUC.

HenpenenbHble yrieBoAOPOIbI (AIKEHBI, alIKaIUEHBI, AJTKUHBI).

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKHH psif. DTHIIEH W MPOMUJICH: COCTaB, CTPOCHHE,
du3NYecKue U XUMHUUECKHE CBOMCTBA (PEaKIMU THAPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATALIUH,
OKHCJICHUS U TIOTTUMEPU3AIINN) TIOy4YeHHE U TPUMEHEHHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3, XuMU4YecKkoe CTPOCHHE, CBOWCTBA (peakiuus
MOJIMMEPU3AIUH ), MPUMEHEHHE (11 CHHTE3a MMPUPOTHOTO U CHHTETHYECKOTO KaydyKa U PEe3UHBI).
AJKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHUS, TOMOJOTUYECKHH psl. AIETUIIEH: COCTaB,
XUMHYECKOe CTpoeHHue, (GU3NYecKhe M XUMHYECKHe CBOICTBa (peakiuu TUAPUPOBAHUSA,
TaJIOTEHUPOBAHUS, TUApATAllMM  TOPEHMs), TMOJNyuYeHHe W  TpUMEHEHHe  (MCTOYHUK

BBICOKOTEMIICPATYPHOTO IJIAMEHU IJId CBAPKH U PE3KU MeTaJ'IJ'IOB)

Apomarudeckue yrieBoJopo bl (apeHsl). beHzon u Tomyon: coctaB, CTpoeHUe, (pU3HUecKue u
XMMHUYECKHE CBOMCTBA (peakIMH T'aJOreHUpOBAaHMUS U HUTPOBAHUS), MOJTyYE€HUE U MPUMEHEHHE.

ToKCUYHOCTH ApCHOB (BJ'II/IHHI/IC OeH30J1a Ha OpraHu3M ‘ICHOBeKa). I'enetuueckas CB3b MCKIY

OK 01
OK 02
OK 04
IIKS
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YIIIEBOAOPOAAMHU, IIPUHAJICKAIIUMHY K PA3JIMYHBIM KIJIACCAM.

[TpupoaHble UCTOUHUKHU YriaeBoA0poAoB. [Ipupoauslii ra3 u nomyrHueie HedTsaHbIe ra3el. HedTs u
e€¢ mnpoucxoxjaeHue. CrocoObl mnepepaOOTKM He(QTH: IEPEroHKa, KPEKUHI (TepMUYECKUH,
KataluTuueckuil), muponu3. IlpoxykTtsl  nepepa®oTku  HedTH, HMX [PUMEHEHHE B
IIPOMBILUIEHHOCTH

U B ObITy. KaMEeHHBIH yroJib M IPOYKTHI €ro nepepadboTKu

Tema 4.2. Coaep:xxanue yueOHOro MaTepuaJia 2 OK 02
Ousuko-xumuyeckue |JlaGoparopHbie 3aHATHS OK 04
CBOMCTBA JlabopaTtopnast pabota Ne3 «CBoiiCTBa yIiieBOIOPOIOBY.
YI1€BOAOPOOB TpuBnanbHas U MeXIyHApoJHas HOMEHKJIATypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIY4YEHHUS 5
yrieBoaopoaoB. [losyueHue sTuiieHa W M3ydeHHME €ro CBOMCTB. MopaenupoBaHHE MOJEKYIT U
XUMHYECKHMX IPEBpAIICHUN YIIeBOJOpPOAOB (Ha MpUMEpe 3TaHa, dTUJIEHA, aleTHJIeHa U JIp.) U
raJIor€HONPOU3BOHBIX
Pasnen 5. Kucsiopogocoaep:kamme oprannyeckue coeinHeHUs 14
Tema 5.1. Copepxanue yueOHOro Mmarepmuasa 2 OK 01
Crnuptsl. Genon [IpenenbHbIE OJHOATOMHBIE CIUPTHI (METAHOI U ITAHOJ): CTPOEHUE, (PU3NUYECKHe U XUMHUYECKHE OK 07
CBOICTBa (peaklMM C aKTUBHBIMM METaJlJIaMH, TaJloT€HOBOJOPOAAMM, TOPEHUE), MPUMEHEHHE.
BopopoaHele cBsI3U MeXAy MOJIEKYJaMH CHUPTOB. DPU3MOJIOTMYECKOE NEHCTBHE METaHOJA U
ATaHOJa Ha OPraHMU3M YeJIOBEKa. 5

MHoroaromMHble COUPTHI (STUJICHIVIMKONIL U TIUIEPUH): CTpOeHHE, (PU3MUECKHe U XMMHYECKHe
CBOMicTBa (B3aMMOJEHCTBHE CO IICJIOYHBIMH MeETalJlaMH, KayeCTBEHHas peakIHus Ha
MHOTr0aTOMHBIE cnupThl). dusznonornyeckoe AeWCTBHE HA OpraHU3M uenoBeka. lIpumeHeHue

TIMICpHUHA U STUIICHIJIMKOJIA.
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®enon. CTpoeHHE MOJICKYIbI, (U3NYECKUE W XUMHUYECKHE CBOHCTBA (eHola. TOKCHYHOCTh

denona, ero pusmonornIecKoe ACCTBUE HAa OpraHu3M uenoBeka. [Ipumenenne denoa

Tema 5.2.

AJpneruael.

KapOoHOBBIE KHCITOTHI.

Crnoxuble 3¢upbl

Conep:kaHue y4eOHOT0 MaTepuaJia

Anpaeruzipl M KEeTOHBI ((opManblerui, arerajibJerui, aleToH): CTpOoeHue, (QU3nYeckue u
XMMUYECKHE CBOMCTBA (peakUUU OKHUCICHHS U BOCCTAHOBJICHUS, KAaue€CTBEHHBIC pEaKIUH),
MOJIy4YeHUE U MPUMEHEHHUE.

OOHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHUCIOTHI (MypaBbUHAas M YKCYCHAsl KHUCIOTHI):
cTpoeHHe, (u3Mueckne W XUMHUYECKHME CBOMCTBAa (OOIIME CBONCTBA KHUCIOT, peaKuus
sTepuduKanmm), TONydeHHue u mnpuMeHeHne. CTeapuHOBAas W OJICMHOBAS KHCIOTHI Kak
MIPEACTABUTENH BBICIIMX KapOOHOBBIX KUCIOT. MbLIa KaK COJHM BBICHIUX KapOOHOBBIX KUCJIOT, UX
MOIOLIEE ICHCTBHE.

CrnosxxHble 2QUpbI Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['Maponu3 crnoxubiX 3¢upo. Kupsl.

I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.

YrneBoabl

Conep:xxanue yueOHOro MaTepuaJia

VYrneBoapl: cOCTaB, KiacCH(UKAIUS YIIEBOAOB (MOHO-, AM- M HoJHcaxapuiabl). [nmokoza —
MPOCTEUIINIA MOHOCAXapu: OCOOCHHOCTH CTPOCHHUS MOJICKYJbI, (PU3UUYECKHE U XUMHUYECKHE
CBOICTBa TIJIOKO3bI (B3auMmognelctBue ¢ rujapokcuaom wmeau (II), oxucnenne aMMuadHbIM
pactBopoM okcuja cepebpa (I), BocctaHoBiIeHUE, OpOKEeHHE TIIIOKO3bI), HAX0XKIECHHE B IPUPO/IE,
OpPUMEHEHHE TJIIOKO3bl, OWOJIOTHYECKass pOJib B JKU3HENESATEIbHOCTH OpraHuM3Ma YeloBeKa.
®orocunTe3. PpyKkTo3a KaK U30MEp TITHOKO3HI.

Caxapo3za — mpeacTaBUTENb JUCaxXapHuIoB, TUIPOJIM3 caxapo3bl, HAaXOXJIEHUWE B MPHUPOAE U
IIPUMEHEHHE.

HOJII/IcaXElpI/II[BIZ KpaxMall U [OCJUII0JIO3a KaK HNPHUPOAHBIC IMMOJIMMCEPHI. CTpOCHI/IC Kpaxmajia u

OK 01
OK 02
OK 04
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EJUTIONIO3BI, (PU3UUECKUE U XMMUYECKHE CBOMCTBA Kpaxmaia (THIPOJIN3, Ka4UeCTBEHHAsI PEaKIus C

HOJIOM)
Tema 5.4. Conep:kaHue y4eOHOT0 MaTepuaJia OK 01
@usuko-xumuyeckue |[pakruyeckue 3aHATHS OK 02
CBOMCTBA [lpaktuyeckas pabora Ne§. «HomeHkmarypa  KHCIOPOJOCOAEPKAIIMX  OPraHMYECKHX OK 04
KHCJIOPOJ0COACPIKAIIHNX | COCTUHCHHIN.
OpPraHUYECKUX TpuBnanbHas U MeXIyHApoJHas HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA, COCOOBI MOIY4YEHUs
COEIMHCHHUI CHHUPTOB M (PEHOJIOB, KAPOOHOBBIX KUCIOT M 3(PHUPOB, aJbACTHIOB U KETOHOB. COCTaBIEHUE CXEM

peakuuii (B TOM YHCIE€ MO NPEUIOKEHHBIM IENOYKaM IPEBPAIICHUI), XapaKTepU3YIOLIUX

XUMHUYECKHE CBOMCTBA KUCIOPOAOCOAEPKAUX OPraHUYEeCKUX COCIUHEHUN

[Tpaktuyeckas pabora Ne9. «Xumuueckue M (U3NUECKHE CBOMCTBA KHUCIOPOAOCOIEPIKALINX

OpPraHUYECKUX COCIUHEHUS.

[TpoBenenue, HaOMIOAEHME M ONUCAHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIHUPTOB,

Ka4eCTBEHHBIE PEAaKIMU OJHOATOMHBIX CIUPTOB (OKMCiIeHue sTaHona okcuaom wmenu (1)),

MHOT'0aTOMHBIX CIIUPTOB (B3auMoJieiicTBue rauuepuHa ¢ ruapokcugom menu (II)), anbrernnos

(oxkucneHMe aMMHUadyHbIM pacTBopoM okcuaa cepeOpa(l) u rumpokcunom memu  (ID),

B3aMMOJIEICTBHE KpaxMalla C HOJJOM), U3yUYE€HUE CBOWCTB pacTBOpa YKCYCHOW KHCIIOThI
Pa3neua 6. Azorcoaepikamue OpraHu4ecKue coeJHHeHH
Tema 6.1. Copepxanue yueOHOro Mmarepmuasa OK 01
AMUHBL. AMUHBI: METUJIAMHH — MPOCTEUIINI TMpeACTaBUTENb AMHUHOB: COCTaB, XUMUYECKOE CTPOEHUE, OK 02
AMUHOKHUCIIOTHI. ¢du3nueckre 1 XUMUYECKHE CBOWCTBA, HAX0XKJICHHE B TIPUPOJIE. OK 04
benku AMUHOKHCIIOTHl Kak aM(OTepHble OpraHHYecKue CcoequHEeHUs. DHU3MUEeCKHe U XHMHUYECKHE
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CBOMCTBa aMHUHOKHUCIOT (Ha mOpuMepe ThuluHA). buosormueckoe 3HAUYEHHE aAMUHOKUCIIOT.
Ilentuner.
benku kak mpupoaHbie moauMmepbl. [lepBuyHas, BTOpUYHAS W TPETHYHAs CTPYKTypa OEIKOB.

XuMuyeckue cBOMCTBA OEJIKOB: TUApOJIN3, A€HaTypalus, KAUECTBCHHBIC PCAKIIUU Ha Oenku

HpaKaneCRne 3aHATHSA

[Tpaktuyeckas padora Nel0. «CBoiicTBa a30TOCOACPIKALINX OPTAHUUYECKUX COCTUHEHUI.
dusnyeckre ¥ XMMUYECKHE CBOMCTBa aMUHOB (PEaKIMU C KUCJIOTaMH U TOPEHHUS) U aMUHOKHCIIOT
(Ha mpumepe riaunuHa). HabmogeHue n omucaHue JEMOHCTPAIIMOHHBIX ONBITOB: JEHATypauus

OCJIKOB TIPY HArpeBaHUU, IIBETHBIC PEAKIIUU OCIIKOB

Paszgen 7. BbicokoMOJIeKYJISIPHBIE COeIUHEHUSA

Tema 7.1.
TlnacTmaccel.

Kayuyxu. Bonokna

Coaep:xxanue yueOHOro MaTepuaJia

HpaKaneCRue 3aHATHSA

[Tpaktnueckast pabora Nell. «CuHTe3, aHanu3 U KiIacCU(PUKAIUS BbICOKOMOJIEKYISPHBIX
COEIMHEHUIN»

OcHOBHBIE TIOHATHSI XHMHUU BBICOKOMOJIEKYJISIDHBIX ~COEAMHEHHH: MOHOMEp, IIOJUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb IOJUMEpPU3AlMM, CPEAHSsI MoJeKyispHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJMMEpU3aIIs U MOJIMKOHICHCAIINS.
O3HakomiieHHE ¢ 00pa3lamH MPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyKOoB:
IUIACTMACCHl (TIOJMATUIIEH, MOJUIPONWIEH, MOJIMBUHWIXJIOPUI, MOJUCTUPON); HAaTYpPaJbHBIM U
CUHTETHYECKHE Kayuyyku (OyTaJueHOBBIN, XJIOPONPEHOBBII U W3OMPEHOBBINH); BOJIOKHA
(HaTypajibHble (XJIOMOK, IIEepPCTh, MIENK), HCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, BHCKO3a),

CHUHTCTHUYCCKHUC (KaHpOH n J'IaBCElH)

OK 01
OK 02
OK 04
IIK 8
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Konrtposabnasi pabora

3

CrtpyKTypa 1 CBOICTBa OPraHM4YECKUX BEUIECTB (110 pazaenam 3-7)

IpodeccnonaIbLHO OPHEHTHPOBAHHOE COAepPKaHMe (Coaep/KaHue NPUKIATHOI0 MOLyIs)’

Pasznen 8. Xumus B 6]:[Ty H Hp0H3B0}ICTBeHHOﬁ JACATCJIBbHOCTHA Y€JI0BCKA

Tema 8.1.

XuMudeckue
TEXHOIOTUHU

B TTOBCETHEBHOM
u  npodhecCHOHAILHON

ACATCIIBHOCTH YCJIOBCKaA

Conep:xanue yueOHOro MaTepuaJia

[TpaBuna 5KOJIOTMYECKH I€1eCOO0Pa3HOro MOBEACHUS B OBITY M TPYJOBOH JEATEIBHOCTH B
LEeJsIX COXPaHEHHs CBOEro 3JI0pOBbS M OKpYXKaroLled MNPUPOJHOH Cpelbl, ONacHOCTb
BO3JICUCTBUS HA JKMBBIE OpPraHU3Mbl OPraHUYECKMX BEUIECTB  OTACIBHBIX  KJIACCOB
(YyriaeBomopoadpl, CIUPTHL, (EHOJBI, XJIOPOPTraHWYECKHE MPOM3BOAHBIC, aJBACTHIBI U Jp.),
II0Ka3aTelNb NPEAEIbHO JOIYCTUMON KOHIEHTPALUU U €r0 UCII0JIb30BaHuUE.

Ponp xumum B oOecrneyeHHH 53KOJOIMYECKOW, SHEpreTHYecKOM M MUILEBOW Oe30M1acHOCTH,
pPa3BUTUHM  MEAMIMHBI, CO3JaHUM HOBBIX MaTepuaioB (B 3aBUCUMOCTH OT BHUJA
npohecCuOHANBHON JeSTENbHOCTH), HOBBIX MCTOYHUKOB SHEPIUH (aJbTEpPHATUBHbBIE NCTOYHUKU
sHepruu). lloHATHE O Hay4yHBIX METOJAX ITO3HAHUS BEIIECTB M XUMHYECKHX PEaKIMM.
[TpencraBiaenus 00 OOLIMX HAy4YHBIX NPUHIMIAX MPOMBIIUIEHHOIO MOJYYEHHs Ba)KHEHIINX
BEIIECTB (Ha IMpUMepax MPOU3BOJCTBA AMMHAKa, CEPHON KUCIIOThI, METAHOJIA).

XuMHS U 370pOBbE UEIOBEKa: IpaBuUjia OE30IacHOrO HCIIOJIb30BAHUS JIEKAPCTBEHHBIX

npemnaparos, OBITOBOM XMMUU B MMOBCEJHEBHOM KU3HU

IIpakTHyeckne 3aHATHA

[Tpaktuueckast pabota Nel2. «lIpuMeHeHHME XUMHUYECKHX BEIIECTB M TEXHOJOTHUH C y4eToM

OK 01
OK 02
OK 04
OK 07
IIK2
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Oyaymeit mpodeccCHOHANBHON e TETEHOCTH.

Pemienne kelic-3aay 1Mo TeMaM: IMHUINEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBLHOIO MHUTAHMUS,
BaXHEHIIIME CTPOUTENIbHbIE M  KOHCTPYKLIIMOHHBIE MaTepuajbl, CEIIbCKOXO3SHCTBEHHOE
MPOU3BOJICTBO, KpPaCKH, CTEKJIO, KepaMHKa, MaTepHaibl [JIsl AJIEKTPOHHKH, HaHOMaTepHalbl,
TEKCTWJIbHBIC BOJIOKHA, HCTOYHHUKU OHHEPrUH, OPraHWYECKUE M MHHEpPAJbHbIE YJI0OpeHus,
JICKapCTBEHHBIE U KOCMETUYECKHE TIPeraparhl, ObITOBAass XUMHUSI, MATEPHAIIbI U3 HCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.

3amura: [IpeacraBneHue pe3ynbTaTOB pelIeHUs Keiic-3agad B (opme MUHU-IOKIaAa

(orryckaeTcst MCIOJIb30BaHNe IpaUIeCKUX U PE3EHTAIIMOHHBIX MaTePHAajIOB)

IIpomexyTouHas aTTecTalus MO TUCHUILINHE (T PEpPSHIIMPOBAHHBIN 3a4€T)

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)

7 | CTox ¢ AmuKaMu 7151 XpaHeHUst/TyMOoi (pabouee mecmo npenooasamerns)
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Kpecino oducnoe (pabouee mecmo npenooasamerns)

Jocka npoOkoBasi/Jlocka MarHUTHO-MapKepHast

10

Cucrema (yCTpOICTBO) AJi 3aTEMHEHHUSI OKOH

11

[Ikad BHITSKHON TAaHOPAMHBIT

12

[kad nns xpaneHus yaeOHBIX TTOCOOUI

13

Arnteuka YHUBCPCAJIbHAA IJI OKa3aHUsA HCpBOfI MCHHHHHCKOﬁ IIOMOIIN

TexHHU4YecKHe cpeacrea

MHoOro¢yHKIIMOHATBHOE YCTPOHCTBO/TIPUHTEP

HHTepakTUBHBINA MPOTPaMMHO-aNTIaPaTHBIA KOMIUIEKC MOOUIIBLHBIN WIIM CTAllMOHAPHBIHA
(mporpamMmHOe o0ecrnieueHre, MpoeKTop, KperieHne B koMmiuiekre)/PenbcoBas cuctema ¢
KJIACCHOW M MHTEPAKTUBHOM J1I0CKOM (IIporpaMMHOE 0OecrieueHue, POEeKTOp, KPEIjIeHHe

B KOMIUJIEKTE )/ HHTEPAKTUBHON TTaHEbIO (IPOTpaMMHOE 00eCTIeYeHHE B KOMILIIEKTE )

[TepcoHanbHBII KOMITBIOTEp ¢ TIepHpeprueil/HoyTOyK (JINIIEH3HOHHOE POTrPAaMMHOE
obecrieueHne, 00pa3oBaTeIbHbI KOHTEHT M CUCTEMa 3aIUTHI OT BPEJOHOCHON
uHpOpMaLKH, MPOrpaMMHOE oOecrieueHue st MU poBoii 1aboparopuu, ¢

BO3MOKHOCTBIO OHJIAH-0IIpOCa)

JJIeKTPOHHBIE CPeICTBA 00yYeHU S

DneKkTpoHHbIE cpeacTBa o0yueHus/MIHTepakTuBHBIE TOCcOOMS/OHTAH-KYPCHI (10

pazoenam pabouyetl npocpammol)

JleMOHCTpalMOHHBIEC Y4eOHO-HATJISIAHbIC TOCOOHS

CrnoBapu, CIpaBOYHUKH, SHIUKIIONIETUS (N0 XUMUYECKUM HAYKAM)

Kowmmmext TOPTPETOB BCIIMKNX XUMHUKOB

ITocoOust HATIAIHOM DKCIIO3UIIUN

Al W[ DN

Ilepuonnueckas cucrema xuMuueckux anemeHToB .M. Mennaeneesa

Cneuua.ﬂu3up01;aﬂﬂaﬂ Me0eJb U CHCTEMbI XpaHEHUS AJsd XMMHYeCKOoii naﬁopaToplm

JlabopaTopHbIil OCTPOBHOI CTOJ (ABYXCTOPOHHUH, C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKHUM IOKPBITHEM, HAJCTOJIBEM, C ITOACBETKON U AJIEKTPUUYECKUMU PO3ETKAMHU,

MOABOJIKOM M OTBEJIEHUEM BOJIbI, U CAHTEXHUKOM )

2 | Cryn 1a00paTOpHBIi, peryIupyeMslii o BbICOTE

3 | Cron 1ab0paTOPHBIN 1EMOHCTPAIIMOHHBIH (C 3aIIUTHBIM, XUMOCTOMKUM M TEPMOCTOUKUM
MOKPBITUEM, PAKOBUHOM, IMOJIBOJIKOI M OTBEJICHUEM BOJbI, CAHTEXHUKOM,
AJIEKTPUIECKUMH PO3E€TKAMH, aBTOMAaTaMH aBaPUITHOTO OTKJIFOYCHUS TOKA)

4 | Cton nabopaTopHbIi JEMOHCTPAIIMOHHBIN C HAJICTPONKOM (C 3alIUTHBIM, XUMOCTOHKHUM U

TEPMOCTOUKUM MOKPBHITHEM )
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5 | Ctox ¢ SsmuKaMu A7t XpaHeHHst/ TyMOoi

6 | Kpecio opucnoe

7 | OrHeTymuTenb
JleMOHCTpalMOHHOE 000pyAOBaHMe M NPHOOPHI /151 Ka0MHeTa U JIadopaToOpum

1 | Becol anexTponHnsie ¢ USB-nepexoaHukom

2 | CTOIuK NOabEMHBIN

3 | LUenrpudyra neMoHCTpaimoOHHAs

4 | lltaTuB 1EeMOHCTPAIIMOHHBIN

5 | Anmapar s NpoBEICHUSI XUMUYECKUX PEaKIui

6 | Annapar Kunmna

7 | OBnuomerp

8 | 'openka yHuBepcanbHas

9 | IIpubop A WILUTIOCTPALIMHU 3aBUCUMOCTH CKOPOCTH XUMHUECKUX PEAKLUI OT YCIOBHM

OKPYKAaIOILEH CpeIbl

10 | HaGop [u1st 35eKTposan3a JeMOHCTPallMOHHBII

11 | ITpubop A5t ONBITOB 110 XUMHHU C 3JIEKTPUUYECKUM TOKOM (J1a00paTOPHBIi)

12 | [Tpubop 11 OKUCIEHUS CIUPTA HAJl MEHBIM KaTaJu3aTopoM

13 | ITpubop At MOTY4YEHUS TaloN10aIKaHOB 1EMOHCTPAIIMOHHBIN

14 | ITpubop A5 MOTY4YEHUS] pACTBOPUMBIX BEIIECTB B TBEPJIOM BU/IE

15 | YcranoBka Ju1st UIIBTPOBAHUS MTOJT BAKYYMOM

16 | ITpubop asnst onpenesneHust cocTaBa Bo3ayxa

17 | I'a3oaHanu3aTop KUCIOPOia M TOKCUYHBIX Ia30B ¢ U(PPOBON MHIMKAIMEN TTOKa3aTenen

18 | [Tpubop i MiLTIOCTpAIMK 3aKOHA COXPAHEHMSI MAaCChl BELIECTB

19 | YcranoBka aJis IeperoHKy BENIECTB

20 | bapomerp-anepoun

21 | Habop s u3yueHus: BOJIOPOAHON IHEPIETUKH

22 | pH-MetpsI (Oononnumenvuoe éapuamusnoe 06opyoosatue)
JlabopaTopHo-TexHOI0THYeCcKOe 000pyA0BaHHE /sl Ka0MHeTa U JIabopaTopun

1 | [TpuGop 11 mosTydeHus rajlon1I0aJIKaHOB U CIIOKHBIX 3(UPOB 1aOOPaTOPHBII

2 | Konbonarpesarens

3 | DnexTpoImTKa

4 | bans koMOMHMpPOBaHHAS TAOOpATOPHAS

5 | Becsl 1 CITyYnX MaTepuagoB

6 | IIpubop Ass momydeHus ra3oB
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7 | CnupToBka gabopaTopHas

8 | MarnuTHas Memaika

9 | Mukpockor 1iu¢ppoBoii ¢ pyKOBOJCTBOM IMOJIb30BATENS M TIOCOOUEM TSl yUaIIUXCs

10 | HaGop n1st Y4MCTKH ONTUKU

11 | HaGop mocyasl 1Jist peakTUBOB

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

13 | HaGop npuHayIexKHOCTEH 11 MOHTa)Ka MPOCTEHIINX TPHUOOPOB MO XUMUHU

14 | Habop mocy/isl ¥ IPUHAICKHOCTEH U3 MponuiieHa (MUKpoIabopaTopusi)
JlaboparopHasi XuMHUYecKasi ocy/aa Jisi KabuHeTa u JadopaTopuu

1 | KoMIuiekT ko0 1eMOHCTPAaIMOHHBIX

2 | HaGop npoOok pe3nHOBBIX

3 | Ilepexon CTEKIISHHBIN

4 | ITpobupxka Bropna

5 | IIpobupka AByXKOJEHHAs

6 | CoeqnHHUTENDb CTEKJITHHBII

7 | 3axuM BUHTOBOMI

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 | Kommutekt noxek GpaphopoBbix

14 | KoMIuiekT MEpHBIX K0JIO Majioro oobema

15 | KoMIaekT MepHbIX KO0

16 | KoMmuiekT MEpHBIX HUIMHAPOB MIACTUKOBBIX

17 | KoMIiekT MEpHBIX HAJIMHIPOB CTEKISTHHBIX

18 | KoMIIEKT BOPOHOK CTEKISTHHBIX

19 | KommuiekT nuneTox

20 | KomMmieKT cTakaHOB IIACTUKOBBIX/CTEKIISTHHBIX

21 | KoMmieKkT cTakaHOB XUMHUYECKUX MEPHBIX

22 | KoMIJIeKT CTaKaHUMKOB /17151 B3BELIUBAHUS

23 | KoMIUIEKT CTYIOK C MECTUKAMHU

24 | HaGop mmnarenei

25 | HaGop nuHLETOB
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26 | HaGop uamek [lerpu

27 | TpyOka cTexsiHHas

28 | Dxcukarop

29 | Yama kpucTaJIu3allMOHHAS

30 | umomel TUreIbHEIS

31 | bropetka

32 | IIpobupka

33 | banka o peakTUBBI MOJIUITHUICHOBAS

34 | banka roj peakTUBBI CTEKJISTHHAS U3 TEMHOTO CTEKJIA C IPUTEPTON MPOOKOIA

35 | Habop cKIIIHOK Ui pacTBOPOB PEaKTUBOB

36 | [Ta;mouka crekJITHHAS

37 | llTatuB s mpoOUPOK

38 | KommuiekT cpencTs sl MHAMBUYATbHOMN 3aIIAThI

39 | KomIuieKT TepMOMETPOB

40 | CymiibHas naHeNb 17151 HOCY /bl

41 | ®GunbTpoBanbHag Oymara/buiabTpel OyMaXKHBIE (00NOIHUMENbHOE 8APUAMUBHOE

obopyodosanue)

Mogaesn (00beMHBIE M IUVIOCKHE), HATYPAJIbHbIE 00beKThI (KOJJICKIMU, XHMUYeCKHe

PeaKTHBBI) A1 Ka0uHeTa U J1adopaTopun

1 | KommuiekT Mozenel KpuCcTauInYeCKUX PEIETOK

Mogenb MoneKyIbl Oenka

H8.60p AJIL MOACIIMPOBAHUA CTPOCHHN A HCOPTAHNYCCKUX BCIICCTB

HaGop st MmonenupoBaHusi CTPOSHUSI OPTAaHMYECKHUX BEIIIECTB

Habop a1 MogenupoBaHus CTPOEHUSI aTOMOB U MOJIEKYT

H8.60p JAJIL MOACIIMPOBAHUA DJICKTPOHHOI'O CTPOCHHU I aTOMOB

KommiiekT komieknu

ool | N W K| W N

KoMmmiekT XuMrdecKkux PCAKTHBOB

Oo6opynoBanne JaOOPaHTCKOI KaOMHETa XMMUH

—

Crou ¢ smmKamMu 1751 XpaHeHUs1/ TyMOOH

Kpecino opucnoe

Cron nabopaTopHBI MOSUHBIN

CyHII/IJ'II)Haﬂ IMaHEeJIb JJId IOCYAbI

[Mkad nms xpaneHust yaeOHbIX TOCOOUN

N | B W N

Ikad ans XpaHeHUS] XUMUUYECKUX PEaKTHBOB
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7 | lxad mis xpaHeHus 1a00paToOpHOM MOCY b/ IPHOOPOB

8 | Llkad BeITSKHON

9 | JlJabopaHTckHii CTOI

10 | Ctyn 1a0opaTOpHBIH, peryIUpyeMBbIii IO BHICOTE

11 | DnexTpuueckuil akBaAUCTUILIATOP

12 | IlIxad cymunbHbIHI

13 | Pe3uHOBbIE NTEpUATKU

14 | KoMIUIeKT epiieii [yt MbIThS JIAOOpaTOPHOU TOCY/IbI

3.2. UnopmanmonHoe odecneyeHne peaau3amun NporpaMmmbl

JUis peanmzanuy MPOTPaMMBl JTHCIUILIMHBI OnMOIMoTeuHbld (GoHA 00pazoBaTenbHON
OpTraHM3aIN JIOJDKEH MMETh TEYaTHBIC W/WIM JJICKTPOHHBIC Y4ECOHHKU W pa3paboTaHHBIE B
KOMIUIEKTe C HUMH y4eOHble TocoOus (MPH HAIWYHH), JOMYIIEHHbIE K HCIOJIB30BAHUIO TPHU
peanu3zanuu  00pa30BaTENIbHBIX MPOrPaMM CpeIHEro MpodeccCHOHATBbHOTO 00pa30BaHUA,
peanusyeMbIX Ha 6a3e OCHOBHOIO 00IIero oopazosaHus’,

[Ipu peanuzanuu mporpamMmbl JTUCHMIUIMHBI BO3MOXKHO HCIOJIb30BAaHUE AJICKTPOHHBIX
o0pa3oBaTeNbHBIX  PECYpCOB,  JOMYIIEHHBIX K  HCIOJB30BAHUIO TPU  peaau3anuu

006pa30BaTEeNbLHBIX IPOIPAMM CPEIHEro 0OIIEro 00pa3oBaHus’.

4 Tpuka3z MunuctepcTBa npocseienus Poccuiickoit @eepamuu ot 5 Hos6ps 2024 1. N 769 «O6 yTBepM)IeHnM
(hemepaspHOTO TIEpeyUHs YI€OHHKOB, JOMYIIEHHBIX K HCIOIB30BAHHUIO MIPH PeaTN3aiy UMEFOIINX
TOCYAApCTBEHHYIO aKKPEAUTALUIO 00pa30BaTENbHBIX IPOrPaMM HAYaIBHOTO OOIIEro, OCHOBHOTO OOIIIEro, CPEAHETO
o011ero o6pa3oBaHMs OPTaHU3AIMAMH, OCYIIECTBISIOIINMHI 00pa30BaATENbHYIO JeSTEIBHOCTD, M YCTAHOBICHUH
MPEJeTFHOTO CPOKA NCTIOIb30BaHMUS HCKIIIOYEHHBIX YUeOHNKOB U pa3pabOTaHHBIX B KOMITIEKTE C HUIMHU Y4€OHBIX
nocoOuii» (B akTyalbHOH pemakunu). CChlIka Ha yKa3aHHBIA puKa3 akTyaiasHa Ha 20.02.2025 1.

5 [Ipukas MunucTepcTBa IpocBemenus Poceuiickoit ®eneparmu ot 18 mronst 2024 r. N 499 "O6 yTeep)aeHAn
(henepaybHOTO IIEpEUHSs ANEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB, IOMYIIEHHBIX K UCIIOJIb30BAHMIO TIPH
peann3anyy UMEIOINX roCyJapCTBEHHYIO aKKPEAUTAINIO 00pa30BaTeIbHBIX IPOrpaMM Ha4aJIbHOTO O0IIEero,
OCHOBHOT0 00111€eT0, CpeaHero ooero oopa3zoBaHus» (B akTyabHOH penakunu). Ccbliika Ha YKa3aHHBIN MPHUKa3
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
OKpY>Karolleu Cpeibl, Tema 5.1 aTTecTaln
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pecypcocOepexeHI0, MPUMEHSTh 3HAHUS
00 M3MEHEHUH KIMMAaTa, TPUHIIAIIBI
OEPEKITUBOTO MPOU3BOICTBA, P (HEKTUBHO

HeﬁCTBOBaTb B ‘lpCBBBI‘laI;'IHBIX CUTyalluAX

Tema 8.1

IIKS ...

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