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Pabouast mporpamma yueOHou muctmmuasl OY /. 12 Xumusa paspabortana Ha
OCHOBE (peiepaibHOrO0 TOCYIAapPCTBEHHOTO OOpa3oBaTENIbHOTO CTAaHIApPTa CPETHETO
npodeccuoHanbHOro oOpa3zoBanusi mo mnpodeccun 15.01.05 Cpapmuk (py4yHoil u
YAaCTUYHO MEXaHU3UPOBAHHOM CBapku (HAIUIABKH), YTBEPXKIECHHOTO MPUKA30M
MunuctepctBa mnpocBemenns ot 15.11.2023 1. Ne863, (¢ u3MEHEHUAMH U
JOTIONTHEHUSIMH),  eiepaibHOTO0 TOCYJAapCTBEHHOTO 00pa30BaTelIbHOTO CTaHAapTa
CpelHero o011ero oopa3oBaHusl, yTBEPKIEHHOTO MTPUKa30M MuHHCTEpCTBA 00pa30BaHuUs
u Hayku Poccmiickoit ®emepanmm oT 17.05.2012 1. Ne413, (¢ uW3MEHEHUSIMU U
TOTIONHEHUsIMH),  (eepanbHoil  00pa30BaTeNbHON MpOrpaMMbl  CpPEIHEro  OOIIEero
oOpa3zoBaHusi, yTBEpXKICHHON mpukazoM MuHuctepcTBa mnpocBemieHus Poccuiickoit
Oenepannn ot 18.05.2023 1. Ne371, (¢ U3MEHEHHSIMU U JOMOJHEHUSIMHU), C YUYETOM
npUMepHOIl paboueil mporpaMMbl 001Ie00pa30BaATENBHON AUCIUILIMHBI XUMHUSL.

PaGouas mporpamma paccMoTpeHa U 0Jo0peHa Ha 3acCelaHUd METOMYECKON
KOMHUCCHH €CTECTBEHHO — HAyYHOTO LIUKJIa
[Ipotokon Ne 10 ot «20» mas 2026 r.

[Ipencenarens MK Cycnosa H.M.
(Iloonucw)

Opranm3zanus-pazpadorunk: bTCT KUITY umenu ®es3u Skydosa

Pa3paboTunk:

[IpenonaBaTens I'oOwmr H.B.
(Iloonucy)
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1. OBIIIAS XAPAKTEPUCTUKA PABOYEN ITPOTPAMMBI YUEBHOUN
JAUCHUITJINHBI
OV . 12 XUMUA
1.1. MecTo (MCHUILINHBI B CTPYKTYpe o0pa3oBaTesbHOi nporpammbl CITIO

O61eobpazoBarenpHasl TUCHUIUIMHA «XHUMHSD SBISETCS 00S3aTENBHON YaCThIO
0011eo0pa3oBaTEIbHOIO LKKIIA 00pa3oBaTeIbHOM MporpamMmbl B cootBeTcTBUN ¢ PI'OC
CIIO mo mpodeccun 15.01.05 Cpapuuk (pydHOH M YACTMUYHO MEXaHU3UPOBAHHOM
CBapKu (HAIJIaBKH).

[TpukiagHoit MOAyNb BKIIOYAET pazaen 8 «XuMus B ObITY U MPOU3BOACTBEHHON
NEATeTbHOCTH YEJIOBEKa», KOTOPhIM peann3yeTcs sl Bcex mpodeccuii/crnennaibHOCTen
METOJOM pEIICHUSI KEWCOB, CBA3aHHBIX C IKOJOTHYECKOM OE30MacCHOCTHIO U OILICHKOM
MOCNEJACTBUI OBITOBOM U MPOU3BOJCTBEHHON JESATENILHOCTH, COOTBETCTBYIOIIEH
oTpacisim Oyayuieil mpodecCuoHaNbHOM 1eITeTbHOCTH 00yYarouuXcs.

1.2. llesin ¥ nJIaHUpPYeMble Pe3yJbTaThl OCBOCHUS AMCUMILIUHBI:

1.2.1. lleau u 3aga4n JUCHUIIMHBI:

CopepxaHue mporpaMMbl  00111€00pa30BATEILHON  JUCIUIUIMHBL  «XUMHUS»
HAIPABJICHO Ha TIOCTH)KEHHE CIEAYIOIUX HeJIei:

- dbopMHUpOBaHUE CHUCTEMBl XHUMHYECKUX 3HAHUM KaK  BaKHEHIIeH
COCTaBJISIIOIIECH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOM JiexkaT
KIIIOYEBbIE TOHSATHS, (yHIaMEHTaJbHbIE 3aKOHBI M TECOPUU XUMHUHU, OCBOCHHUE SI3bIKA
HayKH, YCBOEHUE U TOHUMAHUE CYIIIHOCTH JOCTYMHBIX 0000IIEHUI MUPOBO33PEHYECKOTO
XapakTepa, O3HAKOMJICHHE C UCTOPUEH UX PA3BUTHS U CTAHOBJICHUS;

— dbopMupoBaHHe U pa3BUTHE MPEICTABICHUI O HAyYHBIX METOAAX IMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKlIuid, HEOOXOMUMBIX i MPUOOPETCHHUS] YMEHUUH
OPUEHTHPOBATHCS B MHPE BEIIECTB M XUMHUYECKUX SIBICHUM, HMMEIOUIUX MECTO B
IIPUPOJIE, B IPAKTUUECKOUN U MOBCETHEBHOM KU3HM;

- pa3BUTHE YMEHUH U CIIOCOOOB NIEATEIHLHOCTH, CBSI3aHHBIX C HAOIIO/ICHUEM
U OOBSCHEHHEM XHMHYECKOTO SKCIEPUMEHTa, COOI0JeHHEM TMpaBuil 0e30MacHOTO
oOpalleHus ¢ BeIIeCTBaMHU.

3aiaun JUCHUILINHBI:

1) chopMUpOBaTh TOHMMAaHHUE 3aKOHOMEPHOCTEW MPOTEKAHHSI XUMHUYECKUX
MPOLECCOB U SBJICHUN B OKPYKAIOWIEH CpEle, a TAKKE UX CBA3b C IEJIOCTHOM HAYYHOU
KapTUHOW MHUpa U APYTUMHU €CTECTBEHHBIMU HAyKaAMH,

2) pa3BUTh YMEHHs COCTaBJIATh (POPMYIbI HEOPTaHUYECKUX U OPraHHMYECKHX
BEIIECTB, YPAaBHEHUS! XMUMHUYECKHX DPEAKIUH, OOBSICHATh MX CMBICI, HHTEPIPETUPOBATH
pe3yabTaThl XUMHUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh  HABBIKM  TPOBEACHHS  MPOCTEHIIMX  XHUMHUYECKUX
AKCIIEPUMEHTAIIBHBIX MCCIIEOBAHMM C COOTI0ICHIEM TIPAaBIII 0€3011aCHOTO OOpaIeHHs C
BEIIECTBAMU U JJAOOPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHUS HAaXOAUTh, AHAIM3UPOBATh U UCIIOJIH30BaTh UH(POPMAITHIO
XUMHUYECKOTO XapakTepa U3 pasIudHbIX WH(GOPMAIMOHHBIX HCTOYHUKOB, BKIIOYAs
y4eOHYIO JINTEepaTypy, HAydHbIE IYOIUKAIIMN ¥ HHTEPHET-PECYPCHI;

5) chopmMupoBaTh YMEHUS MMPOTHO3UPOBATH TTOCIIEICTBHS CBOEH JEATETbHOCTH
U XUMHUYECKHX MPUPOAHBIX, OBITOBBIX W MPOU3BOJICTBEHHBIX MPOIECCOB, YYUTHIBAs
BO3MOJKHBIE HKOJIOTUYECKHUE U COLIMAIIbHBIE BO3ACHCTBUS;

6) chopmMupoBaTh MOHMMAHWE 3HAYUMOCTU JOCTIDKCHUN XUMHUYECKOW HAyKH
U TEXHOJOTWH JUIs pa3BUTHS COIMAIBHON W MPOU3BOACTBEHHOW cep ¢ yMmeHueM
MPUBOJIUTH IPUMEPHI KX IPUMEHEHHS B PA3IIUIHBIX Cepax KU3HU.



B pe3ynbrare 0cBO€HUS JUCHUIUIMHBI O0yYaOIIUICS 10JZKeH 3HATD!

° 31 BakHeilinne XUMHYeCKHe MOHATHSA: BEIISCTBO, XUMUYCCKUM JJICMEHT,
aToOM, MOJIEKYJIa, OTHOCUTEIbHbIC aTOMHAsl U MOJIEKYJISIpHAsi MaccChl, MOH, AJUIOTPOMUS,
M30TOMNBI, XHUMHYECKasi CBS3b, OJIEKTPOOTPUIIATEIIBHOCTb, BAJICHTHOCTb, CTEIECHb
OKHCJICHUS, MOJIb, MOJISIpHAas Macca, MOJIIPHBIM 00BeM Ta3000pa3HBIX BEIICCTB,
BEIIIECTBA MOJIEKYJSIPHOTO U HEMOJEKYJISIPHOTO CTPOCHHS, PACTBOPHI, DJICKTPOJIUT H
HEIJEKTPOJIUT, DJICKTPOJUTHYECKAsS JUCCOLUAIMS, OKHUCIUTENIb M BOCCTAHOBUTEIb,
OKHCJIEHWE M BOCCTAaHOBJICHHE, TEIUIOBOM S(PPEeKT peaxiuu, CKOPOCTh XHUMHUYECKOM
peaKIuy, KaTajdu3, XHMHUYECKOe paBHOBECHE, YIIEPOJIHBIA CKeleT, (yHKIIMOHATbHAs
rpyImna, i30MepHsi, FOMOJIOT U,

° 32 oCHOBHBIE 3aKOHbI XMMHH: COXPAHEHHSI MACChl BEUIECTB, MOCTOSHCTBA
cocraBa BeuecTB, [lepuonnueckuii 3akoH .M. MeHneneeBa;

. 33 oCHOBHBIE TEOPUM XMMHH: XUMHUUYECKOWU CBS3H, 3JIEKTPOJIUTHUYECKON
JIMCCOLMAIIN, CTPOCHHSI OPTaHMYECKUX U HEOPTAHUYECKUX COCIMHEHMII;

° 34 BakHeilillMe BelleCTBA W MAaTePHAJbI: BAKHEUIINE METAUIBI H
CIUJIaBbI; CE€pHAasi, COJIsTHAs, a30THAsE M YKCYCHAasl KUCIIOTHI; OJIarOopOoHbIE T'a3bl, BOJIOPO/I,
KHCIIOPOJI, TaJIOTCHBI, IIEJOYHBIC METaJUIhl, OCHOBHBIC, KHCIOTHbIE M aM@oTepHbIE
OKCHJIbI M TUAPOKCHU/IBI, IIEJI0UH, YTIACKUCIIBIN U YrapHbIi ra3bl, CCPHUCTHIN ra3, aMMHaK,
BOJIa, TIPUPOJIHBIN Ta3, METaH, 3TaH, ATUJICH, alleTWICH, XJIOpUJI HaTpus, KapOoHAT U
ruipokapOoHaT HaTpus, KapOoHaT U ¢ocdaT Kanplus, OEH30J, METAHOJI M 3TAHOI,
CJIIOKHBIE A(HpPHI, KUPBI, MbLIa, MOHOCaxapuasl (IJIFOKO3a), JHcaxapuabl (caxaposa),
noiucaxapuasl  (Kpaxmal W UEeJUTI0J03a), AaHWINH, AaMUHOKUCIOTBI,  OeKu,
HCKYCCTBEHHBIE M CHHTETUYECKHUE BOJIOKHA, KayUyKH, IJIACTMACCHI.

B pe3ynbrare 0cBOCHUS TUCITUTUIMHBI O0yUYaIOIIUNACS H0JKEH YMETh:

. Y1 HaspiBaTh: U3y4YCHHbIE BEHIECTBA 1O TPUBUAJIBHON WU
MEXIyHAPOJHON HOMEHKJIATYPE;
o Y2 omnpenenasitb: BaJCHTHOCTh W CTENEHb OKHUCICHHS XHUMHYECKHX

AJIEMEHTOB, TUIl XMMHUYECKOW CBA3M B COCIUHEHMSIX, 3apsj]l MOHA, XapAKTEp CpeAbl B
BOJIHBIX PACTBOpax HEOPraHUYECKUX W OPraHUYECKUX COCAUHEHUM, OKUCIUTEIb U
BOCCTAaHOBUTEIIb, MPUHAJJICHKHOCTh BEHIECTB K Pa3HbIM KJIacCaM HEOPraHUYECKUX H
OPraHUYECKUX COCIUHEHHUIA;

. Y3 xapakTepu3oBaTh: AJIEMEHTHI MaJbIX MEPHUOOB MO MX IMOJOXKEHHUIO B
[Tepuonmueckoit cucteme JI.M. MenneneeBa; oOIue XMMHUYECKHE CBOKWCTBA METAJIOB,
HEMETAJ/VIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX W OPraHUYeCKHX COCIUHECHUM;
CTPOCHHUE M XHWMHMYECKHE CBOICTBA H3YYEHHBIX HEOPraHMYECKUX M OPraHUYECKHX
COCIMHECHUH;

° Y4 00bSCHATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa U CTPOECHUS,
MPUPOJYy XUMHUUYECKOW CBSA3U (MOHHOW KOBAJICHTHOM, METAJUIMYECKON M BOJOPOJHON),
3aBUCUMOCTh CKOPOCTH XMMHWYECKOW PEaKUUH U MOJ0KEHUE XMMHUUYECKOTO PABHOBECHS
OT Pa3JINYHBIX (DAKTOPOB;

. YS BBINOJIHATH XHMHYECKHH JKCIEPUMEHT: TII0 pPAaClO3HABAHUIO
BAKHEUIIINX HEOPraHUYECKUX U OPTaHMYECKUX COCTUHEHUN;
o Y6 nmpoBOANTB: CaMOCTOSITEIBHBIA MOMCK XWMHUYECKOW HH(POpPMAIUH C

UCTIOJB30BAHUEM  PA3IMYHBIX ~ HMCTOYHUKOB  (HAYYHO-TIONYJSPHBIX  W3JAHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); HCIOJIb30BaTh KOMIIBIOTEPHBIC
TEXHOJIOTUHU Il 00pabOTKU U Iepeiay XMMHUYEeCKoi nH(opMay 1 ee IpeacTaBIeHHs
B Pa3NMYHBIX (hopMax;



o Y7 cBA3bIBaTB: U3YYEHHBIM MaTepual co CBoed mpodeccrnoHanbHOU
JEATENBHOCTBIO;

o Y8 pemars: pacyeTHble 3ajaud [0 XUMHYECKUM (opMylIaM MU
YPaBHEHHUSIM.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHsI 00uIe00pa3oBaTeNbHOM
aUcHUIUIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHue oOmIeoOpa3oBaTenbHas AUCHUILUIMHA «XHUMHUS» HMEET NpU
dbopmuposanuu u pazsutun OK 01; OK 02; OK 04; OK 07 u IIK, npeacraBieHHBIX B
aKTYaJIU3UPOBAHHBIX dIr'ocC CIIO o npogeccru/creruanbHOCTH.



Kon n

IlnanupyemMble pe3yJbTaThl 0CBOCHHS THCIUIIHHBI

HAHMeHOBaHHUe
(¢popmupyembIX Oo01mme JucuunimHapHbIe
KOMIIeTEHIM

OK 01. JIMYHOCTHBIE Pe3yJbTAaThl J0JKHBI OTPAXKaTh JMcuMIUIMHAPHBIE Pe3YJIbTAThI J0JIAKHbI OTPAKATH:

Bribupats ciocoOst
penieHus 3a1a4
npohecCHOHATBLHOM
JeSATEIbHOCTH
MMPUMCHHUTCIILHO K
Pa3IUYHBIM
KOHTCKCTaM

B YaCTH:

TPY/AOBOI0 BOCIIUTAHMA:

- TOTOBHOCTH K TPYAY, OCO3HAaHUE [IEHHOCTU
MacTepCTBa, TPYI0JIo0ue;

- TOTOBHOCTh K AaKTHUBHOW JI€ATEIIbHOCTU
TEXHOJIOTUYECKOM UM  COLIMANbHOM  HalpaBIEHHOCTH,
CHOCOOHOCTh UHHUIIMUPOBATb, TUTAHUPOBATh U
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO AEATEIbHOCTD;

- HHTEpEC K pa3IMYHbIM cepam
po(hecCuOHATIbHON e TENbHOCTH.

MertanpeaMeTHble  pe3yJbTAThl
0TpaKaTh:

Osaagenue YHHBepCaJbHbIMH
N03HABATEJIbHBIMH AeiiCTBUSIMH:

a) 0a30BbIe JIOTHYECKHUE 1eliCTBHS:

- CaMOCTOSITEIIBHO ¢dbopmynupoBatb U
aKTyalH3upoBaTh  MpoOJIeMy,  paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTAaHABJIMBATh CYIIECTBEHHBIH TPU3HAK
WIA OCHOBaHHMSA JUIS CpAaBHEHUS, KIACCUPHUKAINHA U
00001IeHHS;

- OTIPENIeNATh IENIN JACATENBHOCTH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU UX JTOCTHKECHHUS;

- BBISIBIISITh 3aKOHOMEPHOCTH "
IPOTHBOPEYHS B PACCMATPUBAEMBIX SBIICHHSX;

- BHOCUTh KOPPEKTUBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBHE PE3YyJIbTATOB IIEJISIM, OLIEHUBATh
PHICKH TTOCTIEICTBUH NI TETLHOCTH.

JOIZKHBI

y4eOHBIMU

MP6 01. chopMHUPOBAHHOCTH MPEICTABICHHUIA: O
XMMHUYECKOM COCTaBJISIOIIEH €CTECTBEHHOHAYYHOW KapTUHBI
MHpa, POJIM XUMUU B II03HAHUU SIBICHUW NPUPOIBI, B
(GOpMHUPOBAaHUM MBILUIEHUS U KYJIbTYPbl JIMYHOCTH, €€
(yHKIMOHATBHONH TPaMOTHOCTH, HEOOXOIUMOW JUIS PEHICHUs
NPaKTUYECKUX 3aJad W IKOJIOTMUYECKH OOOCHOBAHHOI'O
OTHOIIEHHUS K CBOEMY 3/I0pPOBbIO U IIPUPOJIHOM cperie;

ITP6 02. BiyameHWe CHCTEMOM XHWMHUYECKUX 3HAHHM,
KOTOpas BKJIIOYAET: OCHOBOIIOJIararome HOHSITUS
(XMMHUYECKUI 3JIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aTOMa, S-
, P-, d-dIEKTpOHHBIC OpOWTAIIM aTOMOB, WOH, MOJICKYJIa,
BAJIEHTHOCTb, 3JIEKTPOOTPHULIATEIILHOCT, CTENEHb OKMCIIECHHS,
XUMHYECKasl CBA3b, MOJIb, MOJIIPHAsl Macca, MOJISIpPHBIA 00BeEM,
YIJIEepOAHBIN  cKeneT, (yHKIHOHAIbHAS Tpylmna, paauka,
W30MEpHsl, H30MEpbl, TOMOJOTHYECKHI psil, TOMOJOIH,
YIJIEBOIOPOABI, KHCIOPOA- M a30TCOAEpKAIIUE COEOUHEHMS,
OMOJIOrMYECKH aKTUBHbIE BellecTBa (YrJIeBObI, )KUPbI, OEIKN),
MOHOMED, MIOJINMED, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COETMHEHMUS, KpHUCTaJInyecKas
pemierka, THUNbl XMUMHUYECKMX peakiuil  (OKUCIUTENIbHO-
BOCCTAHOBUTEJbHBIE, OK30-U DHJIOTEPMUYECKHE, pPEAKINH
MOHHOTO OOMEHa), pacTBOp, 3JIEKTPOJHUTHI, HEINEKTPOJIHTHI,
ANEKTPOIUTHYECKAS JUCCOLAIus, OKHCJIUTENb,
BOCCTaHOBUTENb, CKOPOCTb XUMHUYECKOHN PEAKIINH, XUMUYECKOE
paBHOBECHE), TEOpPUM U 3aKOHBI (TEOpUS XUMHUYECKOTO
CTpoeHHMsl opraHudeckux BemecTB A.M. Bbyrneposa, Teopus
NEKTPOIIUTUYECKON JUCCOLMALMM, TEPUOUYECKUIl 3aKOH
J.. MeHnpeneesa, 3aKOH COXpAaHEHUS MAacchbl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SI3BIK XVMHH,
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0) 0a3oBblIe HCCJIeA0BaTEIbCKHE eHCTBUSI:

— BJIaACTH HaBbIKAMHA yqe6H0-
UCCJIEIOBATEIbCKOM M TPOEKTHOM  JIEeSITeNIbHOCTH,
HaBBIKAMH pa3pelieHus mpooeM;

- BBISIBJIATH HpI/I‘-II/IHHO-CHG,Z[CTBeHHBIC CBs3H
nu aKTyaJII/ISI/IPOBaTb 3a;[aqy, BBIABUT'AaThb FI/IHOT€3y cec
pelICHUs, HAaXOAWTh AapryMEHTHl I JI0Ka3aTeIbCTBa
CBOMX YTBEPKIEHUM, 3a1aBaTh NapaMeTpbl U KPUTEPUU
pEIICHUS;

— aHaJII/I3I/Ip0BaTI) HOJIyLIeHHI)Ie B Xoae
pCIHeHI/Iﬂ 3a1a4u peBy.HI)TaTI)I, KpI/ITI/I‘-IGCKI/I OILICHUBATh UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh HM3MEHEHHE B HOBBIX
YCIIOBUSIX;

- YMCTb IICPCHOCUTD 3HaHHUA B
IMO3HABATCIIbHYIO n MMPaKTUYICCKYIO obnactu
KHU3HCOACATCIIbHOCTH.

(haKTOJIOTMYECKHE CBEICHUS O CBOWCTBAX, COCTaBE, MOJYICHUN
1 0€30MacCHOM KCIIOJIb30BaHUH BaKHEHIIINX HEOPraHMYCCKUX U
OpPraHMYECKUX BEIICCTB B OBITY M MPAKTHYECKOMN JACITCIbHOCTH
YEJIOBEKA;

IIP6 03. chopMUPOBAHHOCT, YMEHHUM BBISBIATH
XapaKkTepHbIC MPU3HAKKA U B3aUMOCBSI3b M3YUYCHHBIX MOHSITHH,
OPUMEHATh COOTBETCTBYIOLIME TIOHSATUS MPU  OMHCAHUU

CTPOEHMSI M CBOICTB HEOPraHMYECKMX M OpPraHMYEeCKHX
BEUIECTB M WX I[PEBPAIICHHUN; BBIABIATH B3aUMOCBS3b
XUMHUUYECKHUX 3HaHUHU C IOHATHUSAMM U MPEACTABICHUSIMH IPYrUX
€CTECTBEHHOHAYUYHBIX IIPEMETOB;

IIP6 04. chopMUPOBAHHOCTH YMEHHU WCIIOIH30BAThH
HAaUMEHOBAHUSA XHMHYECKUX COCIUHEHUN MEXIYHapOAHOIO
COK03a TEOPETHUYECKOW M INPUKIAJHOM XUMHHU U TPUBUAIbHBIC
Ha3BaHMs BaXHEHUIIMX BELIECTB (3TWJIEH, alleTUJICH, TIIMLIEPHH,
¢beHon, popmanpaerua, YKCyCHas KHUCIOTa, TIUIHMH, YrapHBIH
ra3, yrJeKUCIbIi ra3, aMMHakK, ralieHas W3BEeCTb, HEralleHas
U3BECTh, NMHUTHEBAsl COJAa U JIPYrMX), COCTaBIATh (POPMYIIbI
HEOPraHMYECKUX U OpPraHMYECKUX BEIIECTB, ypaBHEHUs
XUMHUYECKHX peakui, OObSICHATh MX CMBICI; MOATBEPKIATh
XapaKTepHbIE XUMHUYECKHE CBOIiCcTBa BEIIECTB
COOTBETCTBYIOILIMMHU 3KCIEPUMEHTAMU U 3alMCSIMHU YpaBHEHUI
XAMHYECKUX PEAKIIU;

ITP6 05. chopMupoBaHHOCTH YMEHMH YCTaHaBIIMBATh
MIPUHA/IIEKHOCTD U3yUYEHHBIX HEOpPraHUYECKUX u
OpPraHMYECKUX BEIIECTB K ONpPEAEICHHBIM KJIaccaM M TpyIIaM
COCMHEHMH, XapaKTEpU30BaTh HUX COCTaB W BaXKHEHIIUE
CBOMCTBa;  ONpeNeisATb  BUABl  XMUMHMUYECKHUX  CBs3eH
(KoBaJIeHTHAsi, MOHHAs, MeTaJJIM4ecKasi, BOAOPOJHAs), THIIbI
KPUCTAJUIMYECKUX PELIETOK BELIECTB; KIacCU(UIIUpPOBATh
XUMHUYECKHE PEAKIINH;

IIP6 07. chopMUPOBAaHHOCTH YMEHHH MPOBOIUTH
pacdeTsl 1O XUMHUYECKMM (opmMylaM U  ypaBHCHHSIM
XUMHYECKUX PEaKIUil C HCIONb30BaHHEM  (PU3UYECKUX

9




BEJINYMH, XapaKTEpU3YIOIIUX BELIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpMaJbHBIE YCIOBHUS) Ta30B,
KOJINYECTBA BEILLECTBA; UCIOIb30BaTh CUCTEMHbIE XUMUYECKHE
SHAaHUA [JId OPUHATUA peIJ_IeHI/If/’I B KOHKPCTHBIX XHU3HCHHBIX
CUTYallUsIX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHHUEM.

OK 02.
Ucnonp3oBath
COBpPEMEHHBIC
CpeICTBA MOKCKA,
aHajamu3a u
UHTEPIIPETalUU
uH(popMaLuu U
nH(GOpPMaIMOHHbBIE
TEXHOJIOTHH JIJIst
BBITIOJTHEHHUSI 3a/1a4
npodeCCHOHAILHON
JEeSITEIbHOCTH

JInyHOCTHBIE pe3yJIbTaThl J0JIKHBI OTPaKaTh
B 4aCTH:

LEHHOCTH HAYYHOI'0 MIO3HAHMSA:

- c(OpMHPOBAHHOCTH MHUPOBO33PEHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HayKM M OOIIECTBEHHON NPaKTUKH, OCHOBAHHOI'O Ha
Jajiore KyJbTyp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO
MECTa B ITOJIMKYJIBTYPHOM MHDE;

- COBEPLICHCTBOBAHUE SA3BIKOBOM "
YUTATEIbCKOM KYJIbTYPbl KaK CPEICTBA B3aUMOJECHCTBUSA
MEXY JIIOJIbMH U II03HAHUS MUpa.

MertanpeaMeTHble  pe3yJbTaTbl  J0JIKHBI
0TPa’KaTh:

Osianenue YHHBEPCAIbHBIMH Y4eOHBIMHU
NMO3HABATEJbHBIMU 1eHICTBUAMM:

B) paborta ¢ nHpopManmeii:

- BJIQJIETh HaBbIKaMU MOJIy4EHUS
uHpOpMallMl U3  HCTOYHUKOB  pa3HbIX  THIIOB,
CaMOCTOSITEJIBHO ~ OCYIIECTBIATh  IIOMCK,  aHAJU3,
CUCTEMATHU3allMI0 M  MHTEpPHpeTanuio  MHpopMaluu

pa3INYHbIX BUAOB U (POPM NPEICTABICHHUS;

- CO3/1aBaTh TEKCTHI B pa3IUYHbIX (hopMaTax
C Yy4YeToM Ha3HaueHus UHPOpMalMU U  LEJIEeBOU
ayJIMTOpHH, BBIOMpast ONTUMAJIbHYIO bopmy
IIPE/ICTABICHNS U BU3YaIU3allNH;

- OLICHUBATH JIOCTOBEPHOCTb, JIETUTUMHOCTD
UHpOpPMalINHU, €€ COOTBETCTBUE MPABOBBIM M MOPAJIBHO-
3TUYECKUM HOpPMaM;

- BJIAICTb HABBIKAMH PpACIIO3HABAHUA U

JucuuniauHapHble (NMpeAMeTHbIE) Ppe3yJbTaThl U
JAOJIKHBI OTPAKATH:

ITP6 06. BiageHuE OCHOBHBIMM METOJAMHU HAy4YHOT'O
NO3HAHMS BEIIECTB M XUMHYECKUX SIBICHUH (HaOIroneHwue,
U3MEpEeHUe, IKCIIEPUMEHT, MOJICTIMPOBAHNE),

IIP6 07. chopMHpPOBAaHHOCTH YMEHHH MPOBOIUTH
pacdeTel 1O XHMHYECKUM (QopmyldaM U ypaBHCHHSIM
XUMHUYECKHX pEaKIUil ¢ HCIONb30BaHHEM  (PU3UYECKUX

BEJIMYMH, XapaKTEPU3YIOIIUX BEIIECTBA C KOJIWYECTBEHHOU
CTOPOHBI: MacChl, OObeMa (HOpPMaJbHBIC YCIOBHS) TIa30B,
KOJINYECTBA BEIIECTBA; UCIOJIH30BATh CUCTEMHBIE XUMUYECKHE
3HAHMA /ISl NPUHSATHS PEIICHUH B KOHKPETHBIX JKH3HEHHBIX
CUTYaIlUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;
ITP6 08. chpopmMHpOBaHHOCTh YMEHHUH IUIAHUPOBATh U
BBIMIOJIHATE ~ XUMHYECKHUH  OKCIIEpUMEHT  (TpeBpalieHus
OpPraHUYECKUX BEIECTB IPU HArpeBaHUU, MOIyUYEHHE STUIIEHA

W U3YYCHHE €ro CBOMCTB, KadyeCTBEHHBIE pEaKIUU Ha
aNbACTUIbI, KpaxMmal, YKCYCHYIO KHCIOTYy; J€HaTypauus
OCJIIKOB TpPWU HArpeBaHWUM, IIBETHBIE pEaKIUU OEIKOB;

IPOBOJIUTH pEaKIUH HOHHOIO OOMEHa, ONpEeNeNsTh Cpeay
BOJHBIX PAaCTBOPOB, KAaYECTBEHHbIE pPEAKIUU Ha CyibdaT-,
KapOoOHAT- M XJIOpUA-aHHOHBI, HA KAaTHOH aMMOHMS; pelIaTh
SKCIEpUMEHTabHBIE 3a7aun 1o TemaM "Meramisl" U
"Hemetamnsl") B COOTBETCTBUM C NPAaBWJIAMU TEXHUKHU
0e30macHOCTH  TpH  OOpalleHHuH  C  BEHIECTBAMH |
1a00paTOpHBIM 00OPY/ZOBAaHHEM; TPEICTABIATh PE3YJIbTAThI
XUMHYECKOI0 JKCIIEpUMEHTa B (opme 3alucu ypaBHEHUM
COOTBETCTBYIOLIMX peaKUuid U (GOpMyTUpOBaTh BBIBOJBI Ha
OCHOBE 3THUX PE3YJIbTATOB;
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3aluUThl MHPOpMaIK, HHHOPMALMOHHON 0e30MacHOCTH
JUYHOCTH.

IIP6 09. chopmMupoBaHHOCTh yYMEHHS aHAJIU3HPOBATH
XUMHYECKYI0  HH(POpPMAIMIO, TMOJy4aeMyl0 H3  pa3HBIX
UCTOYHUKOB (cpeacTB MaccoBoi mHpopManuu, cetb HTepHer

U Apyrue).

OK 04.
D¢ dekTuBHO
B3aMMO/JICHCTBOBATh U
paboTath B
KOJUIEKTHUBE U
KOMaH/ie

JIN4YHOCTHBIE pe3yJbTaThbl JOJIKHBI OTPaAKaATh
B YaCTH:
IpaKaIaHCKOro BOCIIUTAHUA:

- T'OTOBHOCTb BCCTHU COBMCCTHYIO
JACATCIIbBHOCTb B HHTCPCCAX I'PAKIAAHCKOI'O O6H_ICCTB3;
- YMCHUC B3aUMOJCHCTBOBATh C

COOUAJIBHBIMHA HWHCTUTYTaMUM B COOTBCTCTBHU C HX
q)YHKI_II/IHMI/I N Ha3HA4YCHUCM.

MertanpeaMeTHble  pe3yJbTAThI  JOJKHBI
0Tpa’KaTh:
Osaanenue YHUBEPCAIBLHBIMH

KOMMYHHMKATHBHBIMH J1eICTBUSIMH:

0) coBMecTHasl 1eSITeJIbHOCTD!

- MOHHUMAaTh U UCIOJb30BaTh MPEUMYIIECTBA
KOMaHIHOW M UHAMBUyaTbHON paboThI;

— IIPUHUMATh LEeIn COBMECTHOM
JeSITEIbHOCTH, OpPraHU30BbIBATH M KOOPAWHUPOBATH
JNEUCTBUS 1O €€ JIOCTH)KEHHUIO: COCTaBIIATh IUIAH
JEHCTBHUM, pacupenensaTb poJidi € yY4EeTOM MHEHUH
YYaCTHHKOB  OOCY)XJIaTb  pe3ylbTaThl  COBMECTHOM
paboTHL.

Osnanenue YHHBepCaAJbHBIMHU

pPeryJsiTHBHBIMU J1eHCTBUAMM:

r) IpUHATHE ce0sl M APYTUX JIdeH:

— MPUHUMATh MOTHBBI U apTyMEHTBI JIPYTUX
JOJIeH TIPU aHAJIU3€ PE3yJIbTaTOB JAEATEIHLHOCTH;

— MpU3HABaTh CBOE MPABO U MPABO JAPYTUX
JI0JIEH Ha OIIMOKU,

— pa3BUBATh CIIOCOOHOCTh MOHWMATh MHDP C

JucuuninHapHuepie (NMpeIMeTHBbIE) Pe3yJbTaTbl H
JTOJKHBI OTPAkKATh:

I1P6 08. chopMupOBaHHOCTh YMEHUU IUIAHUPOBATH H
BBIIIOJIHATh ~ XUMHYECKHH  DKCHEPUMEHT  (TpeBpalleHUs
OpPraHWYECKUX BEIICCTB MPU HATPEBAHWH, MOJYYCHUE ITHIICHA

U H3yYEHHUE €ro CBOWCTB, KAueCTBEHHbIC pEAaKIUU Ha
aNbJETUIbl, KpaxMall, YKCYCHYIO KHUCJIOTY; JE€HaTypauus
OCeMKOB TMpU HArpeBaHWUHU, I[BETHbIE pEAKIUU OENKOB;

MPOBOJIUTh PEAKIIMM HOHHOTO OOMEHA, OMNPENCNsITh Cpemy
BOJIHBIX PAacTBOPOB, Ka4eCTBCHHBIE PEAKIMM Ha Cyibdar-,
KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHMS, pelIaTh
SKCIEpUMEHTAIbHBIE 3afaud 1o TeMaMm "Metamwnsl" u
"Hemeramnbl") B COOTBETCTBUHM C TMpPaBWIAMH TEXHHUKHU
0e30macHOCTH  TpH  OOpalleHHuH C  BEHIECTBAMH |
71a00paTOpHBIM  00OpYIOBaHUEM; IMPEACTABIATh PE3yIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (QopMe 3alucu ypaBHEHHI
COOTBETCTBYIOIIMX peakuuii u (GopmMynupoBaTh BBIBOJBI Ha
OCHOBE 3THUX PE3YyJIbTATOB.
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IMMO3UIUU JPYroro 4€JI0BCKa.

OK 07.
ConelicTBOBAaTh
COXPAHCHHIO
OKpY’Kalomien cpepl,
pecypcocOepeReHHIO,
NPUMEHSTH 3HaHUS 00
W3MEHCHUU KIIMMATa,

JIMYHOCTHBIE Pe3yJbTAaThl J0JKHbI OTPAXKaTh
B 4acTH:

IKOJIOTMYECKOIr0 BOCTIMTAHUS:

- c(hOpMUPOBAHHOCTh 9KOJIOTHYECKON
KYJIBTYDBI, MOHUMAaHNe BIIUSTHUS COLIMAJIbHO-
SKOHOMHUYECKUX IMPOIIECCOB HA COCTOSHUE MPUPOJAHOU U
COLIMAJILHON CpeJlbl, OCO3HAHME TJI00AJBLHOTO XapakTepa

JucuuniauHapHble (NMpeAMeTHbIE) Ppe3yJbTaThl U
JAOJIKHBI OTPAKATH:

MP6 01. chopMHUPOBAHHOCTH MpPEICTABICHHUIA: O
XMMHYECKON COCTABISIOMICH €CTeCTBEHHOHAYYHOW KapTHHBI
MHUpA, POJIM XHMHUA B T[IO3HAHWU SIBICHUH NPUPOABI, B
(GOpMHpOBaHMM MBIIUICHUSI W KYJAbTYpHl JIMYHOCTH, €€
(yHKIMOHATBHON T'PaMOTHOCTH, HEOOXOIMMOW JUIS pEHICHUs

MPUHLUIIBI HKOJIOTUYECKUX TTPOOIIEeM; OPAKTHYECKUX 337ad U DKOJOTUYECKH OOOCHOBAHHOTO
6epe)KJII/IBOFO — [UIAaHUPOBAHUE u OCYILECTBJICHUE OTHOIICHUA K CBOEMY 310POBbIO U HpHpOIIHOfI cpeac;
IMpOU3BOJCTBA, HeﬁCTBHﬁ B OKp}I)KaIOIHeﬁ cpellie Ha OCHOBE 3HaHUA I1Po6 10. C(i)OpMHpOBaHHOCTB YMeHI/Iﬁ CO6J'IIOI[8.TL
3(1)(1)€KTI/IBHO Heﬂef/i YCTOI;'I‘II/IBOFO pa3BUTHS YEIOBEYECTBA, IMpaBUjia 3KOJOTMYCCKU uenecoo6pa3Hor0 IIOBCACHUA B 6I>ITy u
JIECTBOBATH B - AKTHBHOE HETIPHSITHE neiicTBuii, | TPYAOBOM IESTENBHOCTH B LEISX COXPAHCHHS CBOCTO 310POBBSI
Ype3BBIYAITHBIX NIPHHOCSIIMX BPeJl OKPYXKAIOIIEH cpesie; U OKpYKAIOWEH IPUPOJHON CpEeIbl; YYUTHIBATh OMNACHOCTH
CUTyaIUsAX _ yMeHHe nporuo3uposats | BOSACHCTBUA Ha JKMBbIC OPraHW3MbI ONPE/CICHHbIX BEIIECTB,
HE6IIATOIIPUSTHBIE KOOI MUYECKHE mocencTus | HOHAMAst — CMBICH — IIOKasaTens —IPefeNbHOH  JOIMyCTHMOMH
peANpPUHIMAEMBIX ICHCTBHIA, PEIOTBPAIATh HX. KOHICHTPAIH.
MeTanpeamMeTHbie pe3yJbTaThbl JAOJIZKHBI
OTPaAKATH:
OBiajgeHne  yHHUBepCAJbHBIMH  y4eOHBIMH
NMO3HABATEJIbHBIMU JACHCTBHAMM:
B) pa6ora ¢ ungopmanmeii:
- HCIIOJIb30BAaTh cpencrTaa
UH(OPMAIIMOHHBIX ¥ KOMMYHHKAIMOHHBIX TEXHOJIOTUN B
peteHuun KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3aIMOHHBIX 3a7ad C COONIIoJIeHHeM TpeboBaHUM
OPrOHOMHUKH,  TEXHUKH  O€30MacHOCTH,  THUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX U OTHYECKHX HOPM,
HOpM MH(GOPMAITMOHHON 0€30MaCHOCTH.
IIK 2.1. 3HaTh: ITP0 06. BageHHE OCHOBHBIMU METOAAMH Hay4YHOT'O
BrImoTHATE pyUHYIO OcCHOBHBIE THIBI, KOHCTPYKTHBHBIC 3JIEMEHTHI U | TIO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHUN (HAOIIOACHHE,

JIIyTOBYIO CBAapKy
Pa3IMYHBIX JeTaleh

pa3Mepbl CBAPHBIX COEIMHEHMH, BBINOJHAEMBIX PYYHOUH
JyTOBOM CBapKO# (HAIJIaBKOW, PE3KOM) TUIABSIIMMCS

M3MepeHue, SKCIIEPUMEHT, MOJICTTUPOBAHUE);
I1P6 09. chopmMupoBaHHOCTH YMEHHUSI AHATU3UPOBATH
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U3 YIJIEPOJIUCTHIX U
KOHCTPYKITHOHHBIX
cTajeH Bo BceX
MIPOCTPAHCTBEHHBIX
MOJIOKEHHUAX
CBapHOTO I1IBA.

MOKPBITHIM AJIEKTPOIOM, U 0003HAYCHHE UX HA YepTexKax;

OcHOBHBIE Tpynmel M MapKd MaTepHUaloB,
CBApUBAaEMbIX PYYHOW JYroBOM CBapKO# (HAIUTABKOM,
PE3KOi) MIABSIIUMCS TOKPBITHIM 3JIEKTPOIOM;

CBapounble (HaIIaBOYHBIE) MaTepuaibl s
pY4YHOM TyroBOM CBapku (HAIUIaBKH, PE3KH) TUIABSIIIIMMCS
MOKPBITBIM 3JIEKTPOJIOM;

TexHUKY B TEXHOJIOTHUIO PYYHOM JYyrOBOW CBapKHU
(HamIaBKH, PE3KH) IJIABSAIIUMCS MOKPBITHIM 3JIEKTPOAOM
pa3JIUYHBIX JieTanen u KOHCTPYKUIUI B
MIPOCTPAHCTBEHHBIX MOJIOXKEHUSAX CBAPHOIO 1IBA;

OCHOBBI 1yTOBOM PE3KH;

[IpyurHBl BO3HUKHOBEHHUS JE(PEKTOB CBApPHBIX
IIBOB, CIIOCOOBI MX MPEAYNPEKACHUS U UCTIPABICHUS TTPU
pY4YHO TyroBoW cBapke (HaIrIaBKe, pe3Ke) IUIaBSIIUMCS
MTOKPBITHIM 3JIEKTPOJIOM.

XUMHUYECKYIO HH(OPMALIHIO, TOTY4aeMYI0 U3 Pa3HbIX

HMCTOYHUKOB (CpeACcTB MaccoBoi nHpopmanuu, cetb IHTEpHET

U JIPYTHE).
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM

JUCHUIIJIMHBI OY .12 XUMUA

2.1. O0beM IMCUMILIMHBI U BBl y4e0HOI pa®oThl

. Oo0beM B
Bup yueOHoii padoTbl
yacax

O0bém 00pa3oBaTeJIbHOM MPOrPAMMBbI IM CIIATIJIMHbBI 72
Conep:kanue y4eOHOro MaTepuasa 62
BT. U..

TEOPETUYECKUE 3aHATUSA 34
MIPAKTUYECKUE 3aHATHS 18
nabopaTopHbIE 3aHATHS 6
KOHTPOJIbHBIE pabOThI 4
ITIpodeccrnonaibHO OPUEHTHPOBAHHOE COJIEPKAHME 8

(coep:kaHue NPUKJIATHOTO MOAYJIST)

BT. U..

TEOPETUYECKUE 3aHATHS 4
MIPAKTUYECKUE 3aHITHS 4
IIpomexyTounas arrecraums (IuddepeHIIpoBaHHBIN 3a4eT) 2
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2.2. TemaTn4yecKuil IJIaH U coep:kanue yueOHoi nucuumianabl OY /1. 12 Xumus

O0bém | Dopmupyembl
HaumenoBanue Coaepxxanue yueOHOro MmaTreprasia (0CHOBHOE U NPOo¢ecCHOHAIBHO ) 4ACOB o
pa3aeyioB U TeM OPHEHTHPOBAHHOE), 1A00PATOPHbIC U NPAKTHYECKHE 3aAHATHSA, IPUKJIATHOH MOIYJIb KOMITETeHIHH
1 2 3 4
Conep:kaHue y4eOHOT0 MaTepHuaJia 63
Pasnen 1. Teopernueckue 0CHOBBI XUMUM 15
Tema 1.1. Coaep:xanue yue0HOro MaTepHaJia 2
OcHoBHbIE XuUMHUECKUH d3IeMeHT. AToM. Snpo aToma, HM30TOIBL. OJIEKTPOHHAs 000JOYKa. 1
XUMHYECKHE IIOHATHA |DHEpreTUYecKue YpOBHH, IMOAYPOBHU. ATOMHBIE opOWTanu, s-, p-, d- DIEMEHTHI
U 3aKOHBI, cTpoeHHe |OCOOCHHOCTH pacHpeleNieHus] JJIEKTPOHOB IO OpOHMTAIsIM B aroMax 3JEMEHTOB MEpPBBIX
aTOMOB  XMMHUYECKHX |4EeThIPEX MEPUOAOB. DIEKTPOHHAs KOHGHUTypalrs aToMOB. OCHOBHBIE XUMUYECKHE 3aKOHBI
AJIEMEHTOB IIpakTHYecKkne 3aHATHS 1 OK 01
[Ipaktrueckas padora Nel. «OcHOBHBIE KOJTUYECTBEHHBIE 3aKOHBI B XUMUU U PACUETHI
10 YPaBHEHUSIM XUMHUYECKUX PEAKIIHII.
OTHocuTeNnbHBIE aTOMHas M MOJIEKyJsipHas Macchl. MoisipHas macca. KomnuecTtBo
BemecTBa. MaccoBasi oy BemlecTBa. 3akoH ABoraapo. MosipHbIE  00beM  Ta30B.
OtHocuTenbHAsT IJIOTHOCTh Ta30B. PacyeTbl MO ypaBHEHHUSM XHMHUYECKHUX peakuuil c
UCIIOJIb30BAaHUEM MAacCOBOM oM BellecTBa, oObemMa (HOpMalbHbIE YCJIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA
Tema 1.2. Coaepxanue yueOHOro MaTepuasa 2
ITepuoanueckuit IIpakTnyeckue 3aHATHS 2
3aKOH u [Ipaktuyeckas pabota Ne2. «M3ydyeHue mNEPUONMYECKUX 3aKOHOMEPHOCTEH U HX
[Tepuonnueckas B3aUMOCBSI3H CO CTPOCHHEM ATOMOB).
CHUCTEMa XUMHUYECKUX Ilepuognueckass cucremMa xumudeckux oaneMmeHtoB J[.M. MenneneeBa. CBsa3b OK 01
snementoB  JI. WM. |mepmoandeckoro 3akoHa u [1epHoanIecKoil CHCTEMbI XHMHUYECKUX 3JIEMEHTOB C COBPEMEHHOM OK 02
Meneneesa, nx CBHS{: TEOpHEl CTPOEHUsT aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUsSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB, 0K 2.1
c COBPEMEHHOM
TeopHuei CTPOEHHUS
aTOMOB

o0pa3yeMbIX UMU MPOCTHIX M CIIOKHBIX BEIIECTB MO rpynmnam u nepuojaMm llepuonnyeckoit
CUCTEMBI. 3HAay€HHE IEPUOJNYECKOr0 3aKOHA M CHCTEMbl XHMHUYECKUX 3iemeHToB [I.1.
MenneneeBa B pa3BUTHH HAyKH.

VYcraHoBIEeHHE CBSI3M MEXKAY CTPOCHHEM aTOMOB XHMMUYECKHX JJIEMEHTOB U
NEPUOANYECKMM H3MCHEHHEM CBOMCTB XMMHYECKHMX DJEMEHTOB M HX COCOVUHCHHH B
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COOTBETCTBMM ¢ mojio)keHueM Ilepumommueckold  cuctembl.  Perenue
OpPUEHTHPOBAHHBIX TEOPETUUYECKUX 3aJaHUN HA XapaKTepU3alUi0 XHUMHYECKUX 3JIEMEHTOB
«Metamnyeckye / HeMeTalUIMYECKUE CBOMCTBA XMMHYECKUX DJIEMEHTOB B COOTBETCTBHUU C UX
AJIEKTPOHHBIM CTPOCHHUEM U TOJO0KEHUEM B MEPUOIUUYECKON CUCTEME XMMUYECKUX AJIEMEHTOB
J.. MenaeneeBa»

IMPaKTHUKO-

Tema 1.3. Conep:kaHue y4eOHOT0 MaTepHuaJia
CrpoeHue  BeliecTBa Crpoenne BemecTBa. XUMHUYECKasi CBS3b. BUIBI XMMHUYECKOH CBSI3W (KOBaJICHTHAsS
u IIPUPOJIA | HETIOJIAPHAS U MOJISIpHAs, HOHHAsA, MeTalinyeckas). MexaHu3Mbl 00pa3oBaHUs KOBaJCHTHOMN
XUMHYECKOM  CBA3M. | XUMUYECKOW CBsi3u  (OOMEHHBI W JOHOPHO-aKIENTOPHBINH). BomopomHas  CB3b.
Mmuoroo6pasue BanenTtHocTs. DnekTpoorpuniarenbHocTh. CTeneHb okuciaeHus. MIoHbl: KAaTHOHBI U @aHUOHBI OK 01
BELIECTB IIpakTuyeckue 3aHATHSA
[TpakTuueckas pabota Ne3. «CtpoeHue BelecTBa U Mpupoia XUMUYECKOM CBSI3U».
JeMoHCTpanusi Mojeneld KpUCTATUTMYECKUX PEeHIETOK: WOHHOM (XJIOpW HaTpus),
aToMHO# (rpadutr u anmas), MONEKYISIpHOW (YIJIEKUCHIBIA Tra3, HOM), METaJUIMYECKOU
(matpuil, maruui, menp). PerieHne mpakTUYEeCKUX 3a/laHUN Ha COCTaBJIEHHE 3JIEKTPOHHO-
rpapudeckux Gopmyn snemenToB 14 neprosoB
Tema 1.4. Coaep:xanue yueOHOTro MaTepuaJia
Knaccugukanus, Knaccugukanus HeopraHuueckux BemiecTB. HoMeHknaTypa HEOpraHMYECKHX
u HOMEHKJIaTypa | BemecTB (OKCHIbI, THAPOKCHIBI, KHCIOTHL, COJNH). Bemecrsa MONEKYISIpHOTO |
HEOpraHMYeCKUX HEMOJIEKYJISIDHOTO CTpPOEHMs. ArperatHble COCTOSIHMsS BellecTBa. Kpucramimueckue u
BEIIECTB amMop(dHbBIe BemiecTBa. 3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAIUTMYECKHX
pemeTok (aTOMHas, MOJICKYJISpHas, HOHHAs, MeTaJuIMuecKkas). 3aBHCHMOCTh CBOMCTBa
BEIIECTB OT THUIA KPUCTATHYECKON PEIIETKH
IIpakTnyeckue 3aHATHS OK 01
[Tpaktuyeckas padora Ne4. «HomeHkI1aTypa HEOPraHUYECKUX BEIIECTBY. OK 02

Pemenne npakTuyeckux 3afaHuil Mo KiaccuuKaluyu, HOMEHKIATYpe U XUMUYECKUM
(dbopMyliaM HEOpPraHMYECKHX BEIIECTB PAa3IMUYHBIX KJIAcCOB (YrapHBIM Ta3, YIIIEKHCIBIA Tas,
aMMHaK, TalleHas W3BECTb, HETralleHas W3BeCTb, NMHUTbEBas cofa M JIPYrMX): Ha3BaHUA
BemtecTB o mMexayHapoaHoi (MIOITAK) wiu TpuBHanbHONM HOMEHKIIATYpE M COCTABJICHHE
(GbopMyNibl XMMHYECKHMX BEIECTB, ONpENEeNIeHUE NPUHAIIeKHOCTH K Kiaccy. Ilouck
uHbOpMallMK 10 Ha3BaHWSIM, WJIEHTHU(UKATOpaM, CTPYKTYpHBIM Qopmynam. AHanu3
XUMUYECKOH HMH(POpMAIMK, TOJydaeMOW M3 pa3HbIX HMCTOYHUKOB (CPEICTB MacCOBOM
uHpopmanuu, cetb IHTepHET U Apyrue)
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Tema 1.5.
Tursl XUMHUYECKUX
peakuuii

Conep:kanue y4eOHOT0 MaTepHuaJia

Xumuueckas peakius. Kiaccupukanuss XMMHUYECKHX PEeaKUUi B HEOPraHWUYECKOH M
OpPraHMYECKON XUMHUU. 3aKOHBI COXPAaHEHUS MAacChl BEIECTBA, COXPAHEHUS U IIPEBPALICHUS
HEPrUM IpPU XUMHYECKUX peakuusax. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE PEAKLUU
(ypaBHEHHMsI  OKHCIICHUS-BOCCTAHOBJIEHUS,  CTENEHb  OKUCIIEHHUS,  OKUCIUTEIb U
BOCCTaHOBUTEIIb, OKHUCJIUTENBHO-BOCCTAHOBUTEIILHBIE peakuuu B pupoze,
IIPOM3BOJICTBEHHBIX IPOLIECCaX U JKU3HEAEATEIbHOCTH OPraHU3MOB)

OK 01

Tema 1.6.

CKOpOCTh XUMHUYECKHUX
peakuuii. XuUMHUYECKOe
paBHOBecCHE

Conep:xanue yueOHOTro MaTepHaJia

CKOpOCTb ~ peakluH, €€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB: HIPUPOIBI
pearvpyouux BeIecTB, KOHIIEHTPAIUU pearupyolyx BEIIeCTB, TEMIIEPATyphl U IUIOIIAU
pPEaKIIMOHHOM IOBEpXHOCTH. TerioBble 3(PQPEKTbl XUMHUYECKUX pEaKUUH: 3K30- U
sHAOTEpMHUUYECKUE peakuuu. OOpaTuMble peakiuu. Xumuueckoe paBHoBecue. MDakTopsl,
BIMSIOIIME HA COCTOSHHME XHMHYECKOTO paBHOBECHs (KOHLIEHTpAlMs pPEareHTOB WIH
IIPOJYKTOB peakluy, JaBjieHue, remneparypa). [Ipunnun Jle Illarense

IIpakTHyecKkue 3aHATHS

[Tpaktuueckass pabota Ne5. «BnusHue paznuuHbiXx (AKTOPOB Ha CKOPOCTh
XMMHYECKON PEAKIIUN.

Pemennie mpakTUKO-OpUEHTHUPOBAHHBIX 33JJaHUI Ha aHAU3 (PAKTOPOB, BIUSIOMIUX HA
M3MEHEHNE CKOPOCTH XUMHUYECKOW peakI. 3aBUCUMOCTh CKOPOCTH XUMUYECKON peaKinu
OT MPUCYTCTBUS KaTaIU3aToOpa Ha IMPHUMEPE Pa3JIOKEHUS MEPOKCUIA BOAOPOIA C MOMOUIBIO
JUOKCUJA MapraHiia M Karanasbl. PernieHue NpakTHUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMmeHeHnue npuHuumna Jle-Ilarenbe Ajisi HAX0XKACHUS HATPABICHUS CMEIICHUSI PABHOBECHS
XUMHUYECKON peakluu U aHanu3 (AKTOpOB, BIUSAIOIMIUX Ha CMEHICHHE XHUMHUYECKOTO
paBHOBECHSI

OK 01
OK 02
IIK 2.1

Tema 1.7.

PacTtBOpHI, Teopust
ANEKTPOIUTUYECKOMN
JHUCCOIUAIIHN i
WOHHEII 00MeH

Conep:kanue y4eOHOT0o MaTepHuaJia

PactBopel. Buasl pacTBOPOB 1O  COAEPXKAHUIO  PACTBOPEHHOTO  BEUIECTBA.
PactBopumocTs. [loHsiTHE O nuUCTEpCHBIX cucTeMax. VICTHHHBIE W KOJUIOMIHBIC PAaCTBOPHI.
MaccoBas gonst BemectBa B pactBope. [lonstue o BomopoaHom nokaszatene (pH) pactsopa.
OnekTponuTrdeckas aucconuarnus. CuibHbBIE W claa0ble DAJEKTPOJIUTHI, HEIJICKTPOIUTHI.
Peaxnyu HOHHOTO 0OMeHa

JlabopaTopHble 3aHATHS

OK 01
OK 02
OK 04
OK 07
IK 2.1
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JlabGopaTtopHnas padota Nel «IIpuroroBieHne pacTBOPOBY.

[IpuroroBnenue pacTBOPOB 3aJaHHOM MacCOBOM JOJIEH PACTBOPEHHOI'O BELIECTBA,
IIPOBEJICHUE PeaKlnii HOHHOTO OOMEHa, OIMpeIe]IeHHE CPEIbl PACTBOPOB BEILIECTB C MOMOIIBIO
YHHMBEPCAJIbHOIO HMHIAMKATOpa (KHUCIas, HEMTpanbHasl, LIeJIouHasi). 3aaHusl Ha COCTaBIECHUE
MOHHBIX peakiuil. PemieHne npakTuKo-opueHTHPOBAHHBIX PACUETHBIX 3aJaHUil Ha PacTBOPSI,
MICIIOJIb3YEMBIE B OBITOBOM M IPOU3BOJCTBEHHON AEATEIbHOCTH YEJIOBEKA

KonTpoasnas pabdora
1

CrpoeHue BeliecTBa U XMMUUYECKHE peakiuu (1o paszaeiny 1)

Paznen 2. Heopranuueckasi xummusi

10

Tema 2.1.
DHU3HKO-XUMUYECKHE
CBOMCTBaA
HEOPraHUYECKHUX
BCIICCTB

Conep:xanue yueOHOTro MaTepHaJia

=]

Mertaubl. [lonoxxenue metauioB B [leproanueckoit cucteMe XUMUYECKUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOCHHS JJIEKTPOHHBIX 000JI0YeK aroMoB MeTtayuioB. OOmue Qusuveckue
cBoiicTBa MeTauioB. CIUIaBbl METAJIOB. DJIEKTPOXUMHUUYECKUN PsAJl HANPSHKEHUM METaslIoB.
XUMHYECKUE CBOMCTBA BAXKHEUIIIUX METAIOB (HATPHM, KAIHM, KAIbIUH, MarHUM, aTIOMUHUHA,
IIUHK, XpOM, ele30, Melb) U HX coeAuHeHud. OOmue crnocoObl MOTYYEHHS] METalIOB.
[IpumeneHnre MeTasuioB B OBITY U TEXHUKE

Hemerannsl. Ilonoxenue HemeramioB B Ilepuoanueckoil cucreMe XUMHUYECKHX
anemenToB JI.M. MenneneeBa U 0COOEHHOCTH CTpOeHHUs aToMoB. Du3nueckue CBOICTBa
HEMETAIJIOB. AJIOTPONHS HEMETAJIOB (Ha MpUMepe KUCIopoia, cepsl, (hocdopa U yriepoaa).
XUMHYECKHUE CBOWCTBA M TMPUMEHEHHUE BaXXHEWIIUX HEMETAJUIOB (TaJIOTE€HOB, CEphl, a30Ta,
docdopa, yrieposa u KpeMHHS) U UX COETMHEHUI (OKCHI0B, KUCIOPOACOACPKAIIUX KUCIOT,
BOJIOPOJIHBIX coennHeHui). [IpumMeHenne BaKHEHIITUX HEMETAIIOB U MX COSMHEHUN

XUMUYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB HEOPTraHMYECKHX BEIIECTB (OKCHIIOB,
TUAPOKCHUIOB, KHCJIOT, cojieil u ap.). ['eHeTmdeckas CBsI3b HEOPTaHWYECKUX BEIIECTB,
MPUHAJISKAIUX K Pa3IMYHBIM KjaccaM. 3aKOHOMEPHOCTH B MU3MEHEHUH CBOMCTB MPOCTHIX
BEIIECTB, BOJOPOAHBIX COCTMHEHM, BHICIITUX OKCHJIOB U THAPOKCHJIOB

IIpakTnyeckue 3aHATHS

[Ipaktuyeckas pabGora Ne6. «DU3HKO-XMMHUYECKHE CBOWCTBA HEOPTaHUYECKHX
BEILIECTB.

CocraBieHne ypaBHEHUN XMMHWUYECKHX PEAaKIMHA C yYaCTHEM IPOCTBIX U CIOXKHBIX
HEOPraHWYECKUX BEIIECTB: METAUIOB W HEMETAJUIOB; OKCHJIOB METaJUIOB, HEMETAUIOB H
aM(OTEPHBIX JIEMEHTOB; HEOPTAaHUYECKUX KUCIIOT, OCHOBAaHHM M aM()OTEPHBIX THIPOKCHIIOB;
HEOPraHWYECKUX COJIEH, XapaKTEPU3YIOIINX UX CBOICTBA.

Pacuétel Macchl BemecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJHMUYECTBY BEIIECTBA,

OK 01
OK 02
OK 04
IIK 2.1
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Macce Win 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIUH BEIIECTB, pacu€Thl Macchl (00bEMa,
KOJINYECTBA BELIECTBA) MPOAYKTOB PEAKLMH, €CIU OJHO M3 BEIIECTB HMMEET IPHMECH.
Pemenne npakTHKO-OPUEHTHPOBAHHBIX 33/JaHM HA CBOMCTBA, COCTaB, IOJY4YEHHE U
0e30macHOe  HCHOJB30BAHWE BAXKHEMININX HEOPraHWYECKHX BEIIECTB B  OBITY U
npodecCHOHATBHON AESTEILHOCTH YEIOBEKA

Tema 2.2. Coaeprxanue yueOHOro MaTepuaJa 2
Unentndukanms JIaGopaTopHble 3aHATHS 2
HEOPraHHICCKUX JlaboparopHas pabota Ne2 «MnenTudukanms HEOPraHUUYECKUX BEIIECTBY.
BCILCCTB PelieHne SKCIEPUMEHTANBHBIX 3a1a4 [0 XMMHYECKHM CBOMCTBAM METAILIOB U OK 01
HEMETAJUIOB, TI0 PACIO3HABAHUIO M TMOJYYCHUIO COCAMHEHUI METAUIOB M HEMETaJlIOB OK 02
(B3auMoOJEiCTBUE T'MAPOKCHAA QIIOMHHHMS C PAcTBOpaMM KHUCJIOT M IIEJIOYEH,). OK 04
VneHTudukamyss HEOPraHMYECKHX BEHICCTB C HCIOJIb30BAHUEM HUX (PH3MKO-XMMHUYECKUX
CBOWCTB, XapaKTEPHBIX KAUeCTBEHHBIX peakiuii. KadecTBeHHBIE peaknuu Ha Cyiabdar-,
KapOOHAT- U XJIOPUJI-AaHHOHBI, HA KATHOHBI METAJJIOB M KATUOH aMMOHHSI
KoutponbHas paGora . 1
) CBolicTBa HEOPTraHUYECKUX BEIIECTB (110 pa3aeny 2)
Pa3nes 3. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMUH 4
Tema 3.1. Conep:xanue yueOHOTro MaTepuaJia 4
Knaccugukanus, IIpenmer opranmyeckoil XumuM: €€ BO3HUKHOBEHME, pa3BUTHE U 3HAUYEHUE B 2
CTpOCHHE U |TIOJTYYEHUH HOBBIX BEIIECTB M MAaTEpHaloB. TeopHs CTPOEHUS OPraHUYECKUX COEIMHEHHH
HOMEHKJIaTypa A.M. BytnepoBa, e€ ocHOBHbIE MOI0KeHUA. CTPYKTYpHbIE (POPMYJIbI OPraHMYECKUX BEIIECTB.
OpraHu4eCcKHX BelmecTB |['omonorus, nzomepusi. XUMUYECKast CBSA3b B OPTaHUYECKUX COCIMHEHHSIX: KPaTHBIE CBS3H, G-
U T-CBSI3U.
[IpencraBnenne o Kkiaccuukamuum OpraHUYECKHMX  BemiecTB. HowmeHkmatypa
OpPraHMYeCKHUX COEJMHEHUH (cucTemMaThdeckas) W TpPHUBHAJIbHbIE HA3BaHUS BaXKHEUIIMX OK 01
NpEeJICTaBUTENICH KIIACCOB OPTaHNYECKHUX BEIIECTB
IIpakTHYecKHe 3aHATHA 2

[Tpaktrueckas padota Ne7. «HoMeHKIaTypa OpraHuIeCKUX BEIIECTBY.

O3zHakoMJIeHHE ¢ oOpa3llaMi OPraHMYECKUX BEIIECTB M MaTepualaMHu Ha MX OCHOBE,
MOJIEJIMPOBAaHUE  MOJIEKYJl ~ OpraHMYecKMX  BeUIeCTB, HAONIOJACHME U  ONHMCAaHHE
ACMOHCTPAMOHHBIX OIIBITOB II0 MNPCBPAIICHUIO OPraHUYCCKUX BCHICCTB IIPpU HArpCBaHUU
(nnaBienue, oOyriuBaHue U roperue). CocTaBiieHUEe MOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX

q)OpMyJI OpTraHNYCCKUX BCHICCTB OTACJIBHBIX KJIACCOB, HWCIOJB3Yyd HWX Ha3BaHUA 10
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CHUCTEMaTHYeCKOW M TPUBUAIBHOM HOMEHKIAType (3TWIIEH, aleTWIeH, IIMLEPHH, (eHou,
dopmanbaerua, yKCycHasi KUCIoTa, IMIKH). Pacduersl mpocreiimeit popMyIibl opraHndecKoi
MOJIEKYJIbl, UCXOJIS1 U3 3JIEMEHTHOI'0 cOCcTaBa (B %)

Pasznea 4. YrieBoaopoanbl

Tema 4.1.
YTriaeBogopoasl M HMX
MPUPOJHBIE UCTOYHUKHU

Coaep:xanue yueOHOTo MaTepHaJia

BN |

[IpenenpHble yriaeBomOpoAbl (aJKaHbl): COCTAaB U CTPOEHUE, TOMOJIOTUYECKUH pS.
MerTaH ¥ 3TaH: COCTaB, CTPOCHHE, (PH3UIECKHE U XUMUIECKHE CBOMCTBA (PEAKITNH 3aMEIICHUS
Y TOPEHHUs), TOJy4YCHHE U IPHUMEHEHHUE.

HenpenenbHble yrieBogopo/ibl (aIKeHbl, alKaJUEHbl, aJIKUHBI).

AJKeHBI: COCTaB M CTPOEHHUE, FOMOJIOTMYECKUN psAl. OTHUIEH U NPONWIEH: COCTaB,
CTpoeHue, GU3NYeCKne U XUMUIECKHE CBOMCTBA (PEaKIUU THAPHUPOBAHUS, TaJIOTCHUPOBAHUS,
THJIpaTalK, OKUCICHUS U MOJIMMEPU3ALIUH) TOJyYeHUE U IPUMEHEHHE.

Anxanuensl: Oyragues-1,3 u merunOyraauen-1,3, XUMHYECKOE CTPOEHHE, CBOMCTBA
(peakuusi MOJIMMEpH3allMU), TMPUMEHEHUE (s CHHTE3a NPUPOJHOTO M CHHTETHUYECKOTO
KaydyKa U pe3UHBbI).

AJNKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, FTOMOJIOTHUECKUH psil. ALIETHIIEH: COCTaB,
XUMHYECKOE CTpOeHHue, (U3MuecKue M XHMHUYECKHE CBOMCTBA (peakiuu THIPUPOBAHUS,
rajJJoreHUPOBaHUs, TUJpATallUd TOPEHHUs), TMOJIy4eHHe M IpUMEHEHUue (MCTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJIsl CBAPKU M PE3KH METAJJIOB)

Apomaruyeckue yriaeBoJoposl (apeHsl). beH301 M Toiyosn: cocTaB, CTPOEHHE,
¢uznyeckue U XMMHYECKHE CBOICTBA (peaKuy raJJoreHUPOBaHUs U HUTPOBAHUS ), TOJIy4E€HHE
U TpuMeHeHune. TOKCHMYHOCTh apeHoB (BIMsHME O€H307a Ha OpraHu3M 4YeJOBEKa).
['eHeTnyeckas cBSI3b MEXAY YIJIEBOJOPOIaMH, MPUHAJIEKAIIUMHU K Pa3IMYHbIM KJlaccaM.

[IpupoaHble UCTOYHUKU YIiIeBOAOPOAOB. IIpuponHbIil ra3 M mMomyTHbIE HeTSHBIE
razel. Hedptp u e€ mpoucxoxzaenue. CrnocoObl nepepabOTKH HEPTH: NEpPEeroHKa, KPEeKHWHT
(TepMUYECKHi, KaTadUTUYECKUii), muponu3. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHUE
B MPOMBIIITIEHHOCTH
U B ObITy. KaMeHHBIH yroJib ¥ IPOJYKTHI €ro nepepadoTKu

OK 01
OK 02
OK 04
IIK 2.1

Tema 4.2.
DU3NKO-XUMHYECKHE
CBOMCTBa
YTJIEBOJOPOOB

Copep:xaHue y4eOHOro MaTepuaa

JlaboparopHble 3aHATHSA

JIaGopartopnas pabota Ne3 «CBoOHCTBa yIIeBOJOPOIOBY.

TpuBnanpHas U MeXIyHapoJHas HOMEHKIATypa, XUMHUYECKHE CBOMCTBA, CHOCOOBI
MIOJIy4eHUs yriaeBoAoponos. [lonydeHne sTuneHa U U3y4eHue ero CBoMcTB. MoaenupoBaHue
MOJIEKYJ M XUMHMYECKHX MpEeBpallleHHH yrieBoAOpoAoB (Ha IpUMEpe 3TaHa, 3TUIICHA,

OK 02
OK 04
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allCTHJICHa U ,Z[p) H TraJIOr€HOIIPOU3BOAHBIX

Pasznea 5. Kucaoponocoaepxamnye opranHndyecKkue coeIuHeHus

14

Tema 5.1.
Cnuptel. Genon

Conep:xaHue y4eOHOIro MaTepuaJia

[\®]

[IpenenpHBIC OHOATOMHBIC CIHUPTHI (METAHOJ M ITAHON): CTPOCHUE, PUINUYECKUE U
XUMHYECKHE CBOWCTBA (PEAKIMK C aKTUBHBIMH METaJlIaMH, TaJIOTCHOBOIOPOJIaMH, TOPEHUE),
npuMeHeHrne. BogopoiHbie CBsI3M MEXKAY MOJICKyJIaMu CUPTOB. DU3HOIOrHUECKOE ACHCTBHE
METaHOJIa M ATAHOJIa Ha OPTaHU3M YEJIOBEKa.

MHOroaToMHbIC CHUPTHI (ITHJICHTIUKOIb W TJHIEPUH): CTpOeHUE, (HU3MYECKHe U
XUMHYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO IIEIOYHBIMH METaNIaMH, KAUeCTBCHHAsT PEaKIUs
HA MHOTOATOMHBIC CHHPTHI). DH3MOIOTHYECKOE JCHCTBHE HA OpPraHW3M YeJIOBEKa.
[TpuMeHeHre TIUIIEPUHA U ATHIICHTITUKOJIS.

®ecnon. CrpoeHHE MOJICKYINbI, (HU3MYECKUE W XHMHUYECKHE CBOicTBa (heHola.
TokcnyHOCTH (peHona, ero pusnonornyeckoe AeWCTBUE HAa OPTaHU3M yenloBeka. [Ipumenenne
deHona

OK 01
OK 07

Tema 5.2.
AJIbIETUIBI.

KapOoHOBBIE KUCIIOTHI.

CrnosxHble 3¢upsl

Conep:xanue y4eOHOIro MaTepuaJia

E ™S

Anpneruipl U KETOHBI  ((opManbpieruj, areTalbIeTui, aleToH): CTPOEHHUe,
dbuznyecKkrue 1 XUMUYECKUE CBOMCTBA (PEaKIIMN OKUCIECHUS M BOCCTAHOBIICHUSI, KAYECTBECHHbBIE
peaKkInm), MoayyeHue U MpuMeHEHHE.

OAHOOCHOBHBIE TpefeNnbHble KapOOHOBBIE KHCIOTHI (MypaBbUHAas M YKCYCHas
KHUCJIOTBI): CTpOCHHE, (U3MYECKHEe U XHMHYECKHE CBOMCTBa (OOIIME CBOWMCTBA KHUCIOT,
peakiusi TepuduKanyu), moaydyeHne u npuMeHeHue. CTeapuHOBas U OJEUHOBAs] KUCIOTHI
KaK TPEJICTABUTENN BBICIIMX KapOOHOBBIX KHCIOT. MbIIa Kak COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIlIee JSHCTBUE.

Cnoxnble 2(QUpHl Kak TMPOWU3BOJHBIE KAapOOHOBBIX KHCIOT. [HAPONH3 CIOXHBIX
adupos. XKupsl. ['maponus xupos. [Ipumenenue xxupoB. buonoruueckas posb JKUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yrnesoanl

Copep:kaHue y4eOHOro MaTepuaa

N

VYraeBoasl: cocTaB, KIAcCU(pHUKAIMS YIIEBOJAOB (MOHO-, AM- W IOJIHCAXapHUbl).
['moko3a — mpocTednmii MOHOCaxapui: OCOOCHHOCTH CTPOEHHSI MOJEKYJbl, (pU3ndeckue u
XMMHUYECKHE CBOMCTBA TIIOKO3bl (B3ammojeiictBue ¢ runpokcuaom menu (II), oxucnenue
aMMHaYHBIM pacTBOpoM okcuaa cepebpa (I), BoccTaHoBieHHE, OpOKEHHE TIIFOKO3bI),
HaXOXXIACHUC B MPUPOAC, IPUMCHCHHUC T'JIFOKO3bI, 61/IOHOFI/I‘I€CKa$I POJIb B KU3HCACATCIbHOCTH
opranusma uyenoBeka. Porocunte3. DpykTo3a Kak H30Mep TIIIOKO3bI.

OK 01
OK 02
OK 04
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Caxapo3za — mpeAcTaBUTEIb JUCAXapHAOB, THIPOJIU3 Caxaposbl, HAXO0XKJIECHUE B
IPUPOJIE U IPUMEHEHHUE.

[Tonucaxapuapl: Kpaxmal M LEJUTI0JIO3a Kak MNpUpoAHble moiaumepbl. CTpoeHue
KpaxMasia ¥ IeJUIIOJIO3bI, (PU3MUYECKMe M XHMHUYECKHE CBOMCTBAa Kpaxmaya (THAPOJIH3,
KauyeCTBEHHAs pEakKlys C HOJIOM)

Tema 5.4.
Du3NKO-XUMHYECKHE
CBOMCTBaA
KHCJIOPOJ0COIEPIKALIUX
OPraHNUYeCKHUX
COE€IMHEHUN

Conep:xaHue y4eOHOro MaTepuaJia

N

IIpakTuyeckue 3aHATHS

[IpakTuueckas pabora Ne§. «HomeHknarypa KuCIOpoaocoAepkKalliX OpPraHUYECKUX
COEIMHEHUI.

TpuBnanpHas W MeXIyHApOJHAas HOMEHKJIATypa, XUMHYECKHE CBOMCTBA, CHOCOOBI
HOJYy4YEeHUs1 CIIUPTOB U (PEHOJIOB, KApOOHOBBIX KHCIOT M 3(QHUPOB, albAETHJIOB U KETOHOB.
CocraBieHne cxeMm peakuuii (B TOM YHWCIE MO MPEUIOKEHHBIM LENOYKaM MpPEBpaICHHI),
XapakTepU3YIOIUX  XUMHUYECKHE  CBOWCTBA  KHUCIIOPOJOCOAEPKAIIMX  OPraHUYeCKUX
COCTMHEHU N

IIpaktnyeckas  pabora  Ne9.  «Xumuyeckue W (uU3MYECKHE  CBOHCTBA
KHCIIOPOJIOCOJEPIKAIINX OPTAaHUYECKUX COCTUHEHUS».

[IpoBenenue, HaOMOAEHHE M OMNHMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOpPEHUE
CIIUPTOB, KAYECTBEHHbIE PEAKIIMH OJHOATOMHBIX CIIUPTOB (OKHCIEHUE 3TaHOJIa OKCUAOM MEAH
(IT)), mHOrOATOMHBIX CHUPTOB (B3auMojeiicTBUe ThuiepuHa c ruapokcuaoM menu (1)),
anbJeruioB (OKHUCIIEHHE aMMHAaYHbIM pacTBOpoM okcupaa cepedpa(l) m ruapoxcuaoM Memau
(I), B3aumoselicTBUE Kpaxmajia ¢ HOJJOM), U3y4YE€HUE CBOMCTB PacTBOpPa YKCYCHOM KHCIIOTBI

OK 01
OK 02
OK 04

Pa3nen 6. A3oTconepkaime opranudeckue coeIMHeHus1

Tema 6.1.
AMHHBI.
AMMHOKHCIIOTEHI.
benkxu

Conep:xanue yueOHOro MaTepuaJia

E ™S

AMUHBI: METUJIAMUH — HPOCTEHIINNA IMPENCTAaBUTENb AMHUHOB: COCTaB, XMMHUYECKOE
CTpoeHue, pu3ndeckre 1 XMMUYECKHEe CBOMCTBA, HAX0XIEHNUE B IPUPO/IE.

AMHUHOKHCIOTBl Kak aMm(oTepHble OpraHuyeckue coeauHeHus. Dusndeckue WU
XUMHYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe IiHIMHA). buonornueckoe 3HayeHHe
amuHOKuCIHOT. [lentuast.

benku kaxk mpuponHsie monuMepsl. IlepBuuHas, BTOpUYHAsS U TPETUYHAs CTPYKTypa
0enKoB. XUMHUYECKHE CBOMCTBA OENKOB: THPOJIN3, IeHATypalysl, KadeCTBEHHbIE PeaKkIMi Ha
Oenku

IIpakTHYecKHe 3aHATHS

[Ipaktrueckass pabora NelO. «CpoiicTBa a30TOCOAEPKAIIUX  OPTaHUYECKHUX
COEIUHEHUIN.

OK 01
OK 02
OK 04
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Ou3nyeckue U XUMUYECKHE CBOMCTBA aMHUHOB (peaklMU C KUCIOTaMU U TOPEHHUS) U
aMUHOKHUCIIOT (Ha mnpuMmepe runuHa). HaOmroneHue u omHMcaHue JIEMOHCTPAIMOHHBIX
OTIBITOB: JIEHATYypalus OeJIKOB MpU HArpeBaHUM, LIBETHbIE PEaKuu OEIKOB

Paspnen 7. BeICOKOMOJIEKY /IS PHBIE COCAUHEHHUSA 2
Tema 7.1. Copep:kaHue y4eOHOIro MaTepuaa 2
[Tnactmaccel. IIpakTHyeckue 3aHATHSA 2
Kayuyku. Boinokna [IpakTuueckas pabora Nell. «CuHte3, aHanu3 u KJ1accuukanus
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI»
OcHOBHBIE TIOHATUS XMMHH BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUI: MOHOMED, MOJINMED, OK 01
CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSs MoJieKyisipHas Macca. OCHOBHBIE OK 02
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — IIOJIMMEPHU3ALUs U TOJINKOHICHCALINS. OK 04
O3zHakoMyieHHe C oOpaslamMu HPUPOJIHBIX U HMCKYCCTBEHHBIX BOJIOKOH, ILIacTMAacc, [IK 2.1
Kay4yyKOB: IUIACTMACChl (MOJIMATUJICH, IOJMIPONUICH, MOJIMBUHUWIXJIOPUI, MOJIUCTUPOIN);
HaTypaJIbHbII U CUHTETUYECKHE KayuyKu (OyTaJueHOBbIN, XJIOPOIPEHOBBIM U U30IPEHOBBIN);
BOJIOKHA (HaTypajibHble (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (ALETATHOE BOJIOKHO,
BHCK03a), CHHTETHYECKHUE (KarpoOH U JIaBCaH)
KoutponbHas paGora . 2
3 CtpyKkTypa 1 CBOWCTBa OpraHMYECKHX BeIlecTB (110 pa3zaenam 3-7)
IIpodeccnonanbHO OpMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHue MPUKJIATHOTO MOLYJIsl) 8
Pa3nes 8. Xumusi B ObITY M IPOM3BOACTBEHHOM JeSITEJIbHOCTH YeJIOBeKa 8
Tema 8.1. Coaepxanue y4eOHOro MaTepuaa 8
XuMuyeckue [IpaBuna SKOJIOrMYECKH I€JIecOO0pa3HOro TNOBEJACHHS B ObITY M TPYyIOBOM 4
TEXHOJIOTUH NEeSTeIbHOCTH B LEJISIX COXPAHEHUs CBOETO 3J0POBbSl U OKpPYKAroOIIeW MPUPOAHON cpenpbl,
B IIOBCEIHEBHOM | OMTACHOCTH BO3JCHCTBHSI HA KMBBIE OPraHU3MbI OPTAHUYECKUX BEIIECTB OTACIBHBIX KIaCCOB OK 01
U 1podecCHOHAIBHOMN | (YIIIEeBOAOPOIBI, CITUPTHI, (HEHOIBI, XJIOPOPTaHWIECKHE MPOU3BOIHbBIE, ANBICTHABI U Ip.), OK 02
JCATCIIBHOCTH YEJIOBEKA | IT0Ka3aTelb IPEAEIIbHO I0IyCTUMON KOHLIEHTPALIUU U €T0 HCIIOJIb30BaHMUE. OK 04
Poner xumMunm B 00ECHEUYEHHHM OKOJOTHYECKOH, HSHEPreTHMYeCKOW | THIIEBON OK 07
0€30MaCHOCTH, Pa3BUTUN MEIULMHBI, CO3JaHUH HOBBIX MaTEpUaNoOB (B 3aBUCUMOCTH OT BUA K 2.1

npodeccuoHaNbHOM  J1eATENbHOCTH), HOBBIX HCTOYHUKOB JHEPruM (aJbTepHATUBHBIE
UCTOYHUKU dHepruu). lloHATHE O HayuyHBIX METOJAaX IO3HAHMUS BEIIECTB U XHMHUYECKUX
peakuuid. IlpeacraBneHuss 06 OOLIMX HAay4YHBIX NPHHLIMIAX HPOMBIIIJIEHHOTO MOJYyYEHUS
BAXHEHIINX BEIIECTB (Ha MpUMEPAx MPOU3BOACTBA aMMHUAKA, CEPHOM KUCIIOThI, METAHOIIA).
XuMHs ¥ 310pOBbE YeIOBEKa: TpaBuia 0€30MacHOr0 UCIOJIb30BAHUS JEKAPCTBEHHBIX
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IIpCIriapaTosB, OBITOBOM XHMMHH B HOBCG,Z[HGBHOI‘;I KHU3HHU

HpaKTuquRne 3aHATHSA

[Ipaktrueckas pabora Nel2. «IIpumMeHeHMEe XMMHUYECKMX BEIIECTB M TEXHOJIOTHH C
ydeToM Oynymieit npodecCHOHAIBHOM JesITeIbHOCTIY.

Pemenue keiic-3agady Mo TemaM: NHINEBbIE MPOIYKTHl, OCHOBBI PalOHAILHOTO
MUTaHUs, BaYKHEUIITNE CTPOUTENbHbIC u KOHCTPYKIIMOHHBIE MaTepHuaIbl,
CEJIbCKOXO3SUCTBEHHOE IPOU3BOJICTBO, KpAacKW, CTEKJIO, KepamMHKa, MaTepuaibl JJis
AJIEKTPOHMKHU, HAHOMATEPHAJIbl, TEKCTUJIbHBIEC BOJIOKHA, UCTOYHUKH SHEPTHH, OPTAaHUYECKUE U
MUHEpAJIbHBIE YA0OpEHUs, JEKApPCTBEHHbIE M KOCMETUYECKUE MperapaThl, ObITOBAsS XUMHUS,
MaTepHuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

3amuTa: [IpencraBneHue pe3yabTaToB pelIeHHs Keic-3a1ad B ¢popMe MHUHU-IOKIAa
(TomyckaeTcs UCNOJb30BaHUE TPAPUICCKUX U MPE3CHTAIMOHHBIX MATEPHAJIOB)

IIpomexyTounas arrecTanus no gucuuminne (auddepeHnpoBaHHbIN 3a4eT)

Bcero

72
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3. YCJIOBUSI PEAJIM3ALIMM TIPOTPAMMBI YUEBHOM
TV CHMUILTAHBI

3.1. TpeGoBaHus K MUHUMAJIbHOMY MATEPUATbHO-TEXHUYECKOMY
obecrneyeHUI0

Cl'[eIII/IaJ'II/I3I/Ip0BaHHaH Me0eJIb U CHCTEMbI XpaHEHHUSA

Cto 1abopaToOpHBINA JEMOHCTPAIIMOHHBIN C HAJCTPONKOH (C 3aIIUTHBIM,
XUMOCTOMKUM M TEPMOCTOMKUM HOKPBITHEM)

CTO YyYEHUYECKUH (10 Koauuecmay 00yyaouuxcs)

Ctyn y4eHUYECKUil (no Koauuecmay ooyuarouuxcs)

Oruerymuresnb

Jlocka KilaccHasi C FHTEPaKTUBHOM JTOCKOM (TIporpaMMHOe 00ecriedeHne, IPOeKTop,
KPEIUICHUS B KOMIUIEKTE)

CroJI ¢ SIIMKaMU ISl XPaHSHHsI/ TYMOOH (pabouee mecmo npenodasamerisi)

Cryn /M (pabouee mecmo npenodasamelis)

U_[Ka(b JJI1 XPaHCHUS C BBIIBUT'AIOIMUMUCA ICMOHCTPAIVMOHHBIMU ITOJIKAMHA

[Ika¢ BBITSHKHON

Arnteuka YHUBCPCAJIbHASA IJI OKA3aHUS nepBoﬁ MEIULIMHCKOM ITOMOIIIU

TexHuuyeckue cpeacraa

WHTepakTUBHBINA TPOrpaMMHO-aINapaTHBIN KOMIUIEKC CTAI[MOHAPHBIN (IIPOrpaMMHOE
o0ecrnevyeHre, NPOeKTOp, KPeIIeHue B KOMIUIEKTE)

[lepconanbHbIil KOMIBIOTEp C NIepudepreli/HoyTOyK (JTMIEH3UMOHHOE TPOrPaMMHOE
obecrnieueHre, 00pa3oBaTENbHBIM KOHTEHT U CUCTEMA 3aIllUThI OT BPEJOHOCHOU MH(pOpMaIInH,
porpaMMHOe obecriedeHue sl UPPOBOI TabOpaTOpHH, C BO3SMOKHOCTHIO OHJIAH-0IIPOCa)

JJIeKTPOHHBIE CPEICTBA 00YUCHH S

DNEeKTPOHHBIE CPEJICTBA O0YUEHUS (10 pazdenam paboueti npocpammbi)

JleMOHCTpalMOHHBIC Y4eOHO-HATJISIAHbIE TOCOOHS

CrnoBapu, CIpaBOYHUKH, SHIMKIIONEUS (10 XUMUYECKUM HAYKAM)

ITocoOust HATIAMHON DKCITO3ULINN

ITepuonnueckas cucrema xumudeckux sneMenToB J[.M. Menneneesa

OnekTpoHHas HH()OpPM.TabIMIIa pACTBOPUMOCTHU COJICH, KUCJIOT M OCHOBAHHI B BOJIE

JleMOHCTpanMOHHOE 000pPYAOBAHME M NPHOOPHI 1JIsi KA0MHeTa U JIA00paTOpUH

IIITaTuB 1€eMOHCTPAMOHHBIN

JlabopaTopHo-TexXHOI0rHYeCKOe 000pyA0BAHME 1JIsi KA0MHeTa U JIA00paTOpuH

CrnupToBKa J1abopaTopHast

Ha60p IOCY bl U HpHHa,Z[JIe)I(HOCTeﬁ JJIA pa6OTLI C MaJIBIMH KOJIMYCCTBAMU BCIICCTB

JlabopaTopHasi XuMHUYeCKas MOCy/Aa Al KaOMHeTa U J1a0opaTopuu

KomrmiekT k010 1eMOHCTpaliMOHHBIX

Habop npobok pe3nHOBBIX

Kommnekt MCPHBIX TUJINHAPOB CTCKIITHHBIX

Kommext BOPOHOK CTCKJIAHHBIX

TpyOka creknsiHHas

[TpoGupka

ITamouka cTekiIsIHHAsA

[lItatuB nsst mpoOUPOK

Kommext TCPMOMCTPOB

Mopaenu (00beMHBIE M IJIOCKHE), HATYPAJIbHbIE 00beKThI (KOJJIeKIUH,
XHMHYeCKHe PeaKTHBBI) UIsi Ka0uHeTa U jadopaTopuu

Habop nns mogenupoBaHusi CTPOCHUS aTOMOB U MOJIEKYJT

KoMmnekT xomaekiuii

25



ObopynoBanue Ja00PaAHTCKOM KAOUHETA XUMUM

Cryn n/m

[Hxad mist xpaHeHUs: yaeOHbIX TOCOOMIA

Hlkad ams XpaHeHUs] XAMUYECKHX PEaKTHBOB

[xad mist xpaneHus 1a60paTOPHOI MOCYABI/TIPUOOPOB

Pe3nHoOBBIE IEpUaTKH

KommuiekT eprieit ast MbIThst 1a00paTOPHO MOCYIbI

3.2. UndopmanmoHHoe odecnevyeHne peaan3anuu NporpaMmbl
3.2.1. OcHOBHBIE HCTOYHHUKHU:

l. XuMusa : 0a30BbI ypOBEHb : Y4YEOHHUK i1 00II€00pa30BaTEIbHBIX
OpraHu3alui, peanu3yomnux oOpa3oBaTesbHbIE IIPOTrpaMMBbI CPEHETO
npodeccuonanbHoro odpazoBanusi / [.E. Pymsutuc, ®.I'. ®enpaman. — Mocksa :

[Ipocsemenue, 2024. — 336 c.

3.2.2. J/lonoJiHUTEIbHbIE HCTOYHUKM

1. Axmenosa T.W. Xumus: yaue6Hnoe ocodue mis CIIO. — M.: PI'VII, 2023. —
192 c.

2. OcnoBbl xumuH: Yueonuk / B.I'. Banos, O.H. I'eBa. — M.: KYPC: UH®DA -
M.2025. - 556 c.
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4. KOHTPO.JIb Y OLIEHKA PE3YJLTATOB OCBOEHUSI
OBIIEOBPA3OBATEJIBLHOM JUCLHUIIJINHBI
KOHTpOJ'II) H OLCHKA PC3YyJIbTATOB OCBOCHUA O6Hl€06pa30BaTeJIBHOI>'I JAUCHHUITIIMHBI

PacKpbIBAIOTCS Yepe3 TUCUUIUIMHAPHBIE PE3yJbTaThl, HAPaBJIE€HHbIE HA (DOPMHUpPOBAHUE

o0mux U NpodecCHOHANBHBIX KOMIIETEHIIMNH M0 paszieiaM H TeMaM COJepKaHus

y4eOHOro MaTepuania.

Oomasi/npodeccuoHanbHast

Tun oneHoYHBIX

pecypcocOepekeHutIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUH KIIMMaTa,
MPUHIIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIECTBOBATH B
Ype3BBIYANHBIX CHTYAITUSIX

IIK 2.1. BuInojgHSATH
py4HYIO  IYTOBYHO  CBAapKy
pa3NMYHBIX  JAeTalled U3
YTIIEPOIUCTHIX 51
KOHCTPYKIIMOHHBIX CTaJIe BO
BCEX MIPOCTPAHCTBEHHBIX
MOJIOKEHUSAX CBAPHOTO IIIBA.

Tema 1.2, 1.6, 1.7

Tema 2.1

Pa3znen/Tema .
KOMIIeTECHIUA MepOoNnpHUATHIA
OK 01. Beibupats Tema 1.1-1.7
CIoCcOOBI peleHus 3a1a4 Tema 2.1,2.2
npodeccuoHaIbLHON Tema 3.1
NEITEILHOCTHU Tema 4.1
IPUMEHUTEIBHO K Tema 5.1-5.4
Pa3JIMYHBIM KOHTEKCTaM Tema 6.1
Tema 7.1
Tema 8.1
OK 02. Mcnoap30BaTh Tema 1.2,1.4,1.6,1.7
COBpPEMEHHBIE CPE/ICTBA Tema 2.1, 2.2 TectupoBanue
IMOMCKa, aHaJIu3a U Tema 4.1, 4.2 VYcTHBIN onpoc
WHTEPIIPETAIUN Tema 5.2-5.4 Pemenune pacu€THbIxX 3a1a4
uH(popMaluu, 1 Tema 6.1 Habmonenue 3a xoqom
uH(pOpMaIMOHHBIC Tema 7.1 BBITIOJIHEHUS TTPAKTHKO-
TEXHOJIOTHH ISl BBIITOJIHEHUS Tema 8.1 OpPUEHTUPOBAHHBIX 33JaHUN
3aja4 rnpodeccruoHaNIbHON [IpeacraBnenue pe3yabTaToB
NeSTeTbHOCTH MPaKTUYECKUX U
OK 04. Tema 1.7 1ab0paTOPHBIX pabOT
D pexTUBHO Tema 2.1,2.2 [IpoBenenne XuMUIECKOTO
B3aHMOHeﬁCTBOBaTB u Tema 41, 4.2 OKCIICPUMCHTA
paboTaTh B KOJJIEKTHBE U Tema 5.2-5.4 Brinmonnenue
KOMaH/Ie Tema 6.1 KOHTPOJIBHBIX
Tema 7.1 pabor 1o
Tema 8.1 pasziesam JUCUUIUINHBI
OK 07. Tema 1.7 OreHka caMoOCTOSITEIBHO
CopeiicTBOBaTh COXPaHEHUIO Tema 5.1 BBIIIOJIHEHHBIX 3aJJaHUI
OKpYKarollen Cpebl, Tema 8.1 3amura peneHus Kerc-3aaaq

(c yaerom Oymymieit
npodecCuoHaATBHOM
JEeSATETbHOCTH)
Brinonnenue 3aganuit
MPOMEKYTOUHOM aTTeCTaIluu
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