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1. MACIIOPT TPOT'PAMMBI YUEBHOM JIUCHUATLIMHBI
XUMUs

1.1. IosicHuTeIbHASA 3aMCKA

OcHoBy IPOrpaMMbl  COCTAaBJISIET COJAEPIKAHME, COIJIACOBAHHOE C
tpeboBanusimu GPI'OC COO 6a30Boro ypoBHsi.

Crnenupuka u3ydyeHUs XUMUU TP OBIAJCHUU TMpodeccusMu u
CHELMATIBHOCTAMM TEXHHUYECKOro Npouisi OTpa)keHa B KaKIOM TeMe paszziena
«Conepxanue y4yeOHOM IUCHUUIUIMHBD). OTOT KOMIIOHEHT peaM3yeTcs IpHu
WHIUBUIYyaIbHOW  CaMOCTOSATEIBHOM  pabore  oOydarommxcs  (HamucaHue
pedeparoB, MOArOTOBKA COOOINEHHWI, MX 3alluWTa), B Tpolecce y4eOHOH
JEATEIIBHOCTH MOJI PYKOBOJICTBOM MpENoJaBareisl (BBIIOJHEHHE XUMHUYECKOIO
DKCIIEPUMEHTA — J1a0OpaTOPHBIX OIBITOB W MPAaKTHYECKUX paldoT, pEIIeHUE
PaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 334a4 U T.J.).

IIpn m3y4eHMM XHMHM 3HAYUTEIBHOE MECTO OTBOJIUTCS XUMHUYECKOMY
KcrepuMeHTy. OH OTKpBIBA€T BO3MOXHOCTHh (OPMHUPOBATH y OOYyYarOIIMXCS
crenuaibHbIe MPEIMETHbIE YMEHHS pad0TaTh C BEIIECTBAMH, BBINIOJIHATH IPOCTHIE
XUMUYECKHAE ONBITHl, YYUT O€30MACHOMY UM SKOJOTMYECKH TIPAMOTHOMY
oOpallleHUI0 ¢ BEIleCTBaMHU, MaTepuajlaMM M IpoleccaMu B OBITY U Ha
IIPOU3BOJICTBE.

B mnpouecce u3yueHus XMMHUHM BaXHO (POPMHUPOBATh MH(DOPMAMOHHYIO
KOMIIETEHTHOCTh OOydaromuxcs. [loaToMy mpu opraHu3anuy CaMOCTOSTEIbHON
paboThl HEOOXOAMMO aKIIEHTUPOBATh BHUMAaHME OOYyYalOUIMXCA Ha TIOUCKE
uH(popManuu B cpeacTBax macc-menua, MHtepHeTe, B yueOHON M crnenualbHON
JUTEPATYPE C COOTBETCTBYIOIINM O(POPMIIEHUEM U MPEICTABIEHUEM PE3YIIBTATOB.

1.2. OO0mas xapakTepucTUKa Y4eOHON TUCUMILTHHBI

[Iporpamma y4eOHOM JTUCHUIUIMHBI «XUMHs» TIpeIHA3HAUYCHA  JUIS
peanuzaiuu cpenHero ooduiero odopazoBanusi B npenenax  [IIICC3 u TITIKPC
TEXHUYECKOTO TpOoQus.

1.3. Onucanne Mecra yueOHOM JUCHUMILUIMHBI B Y4eOHOM ILJIaHe

[Iporpamma y4eOHOM AUCIUIUIMHBI «XUMHUS TPUHAMICKUT K MPEIMETHOM
oonmactu  «EcrectBennbie Hayku» DI'OC COO wu  sBaseTcs  4acThiO
0011e00pa3oBaTeIbHOrO ILMKJIA Yy4eOHOro TIIaHa [MIICC3 u IIKPC mno
cneruanbHoCcTIM 1 ipodeccusim CIIO, peanuzyembix B BIIpowmT.

[Iporpamma y4eOHOW HNHUCIMIUIMHBI MOXET OBITh WCIOJb30BaHA TIPU
peanuzanuu cpeaHero oomero obpa3oBaHUs B TpeAeiaX BCEX peaju3yeMblX B
BIlpomT TIICC3 u ITIKPC.



1.4. TpeOoBaHus K pe3yabTaTaM OCBOCHUSI Y4eOHOM AMCHMIIJIMHBI:

1.4.1. JInyHOCTHBIE Pe3yJbTaThl BKJIOYAIOT: TOTOBHOCTh M CIIOCOOHOCTH
oOydarommxcs K CaMOPa3BUTHIO W  JIMYHOCTHOMY  CaMOOIPEACIICHUIO,
cOPMUPOBAHHOCTh HMX MOTHBAlMA K OOYYCHWIO U IICJICHAIIPABICHHOM
MO3HABATEIILHON  JCSITENLHOCTH, CHUCTEMBI  3HAUYMMBIX  COIMAIBHBIX |
MEKIIMYHOCTHBIX OTHOIIEHUH, 1EHHOCTHO-CMBICIIOBBIX yYCTaHOBOK, OTPaXKAIOIIHX
JUYHOCTHBIE M TPAXIAHCKUE TO3ULIMUM B JACSATEIBHOCTH, IPABOCO3HAHUE,
IKOJIOTUYECKYIO KYJIbTYpPYy, CIIOCOOHOCTH CTaBUTh LI M CTPOUTH >KU3HCHHBIC
IUTaHbI, CIIOCOOHOCTh K OCO3HAHMUIO POCCHICKONW TpakJaHCKON UACHTUYHOCTH B
MOJIUKYJIBTYPHOM COILIUYME.

JInuHOCTHBIE Pe3yabTAThI JOJKHbI OTPAXKATD:

1) poccuiickyto TPaXTaHCKYI0 HIACHTHYHOCTH, IMATPUOTH3M, YBaXKEHUE K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepeln PoauHOMN, ropaoctu 3a cBOM
Kpail, cBoro PoauHy, mponuioe M HacTOsIIee MHOTOHAIIMOHAIBHOTO Hapoja
Poccun, yBaskeHne rocyJapcTBEHHBIX CUMBOJIOB (rep0, diar, rTuMH);

2) TpaXJaHCKYI0O TO3UIMI0O KAaK AaKTUBHOTO M OTBETCTBEHHOI'O YJICHA
POCCHUICKOrO OOIIECTBAa, OCO3HAIOUIETO CBOM KOHCTUTYLMOHHBIE IIpaBa W
00s13aHHOCTH, YBaXKAIOIIETO 3aKOH M TPABOIOPSIOK, 00JIa/IaloIIer0o YyBCTBOM
COOCTBEHHOI'O  JIOCTOMHCTBA, OCO3HAaHHO TMPUHHUMAIOUIETO  TPaJAUIIMOHHBIE
HAI[MOHAJbHBIE W OOIICYETIOBEUECKHEe TYMAaHUCTHYECKHE M JIEMOKPATUYECKUE
[IEHHOCTH;

3) rOTOBHOCTb K ClIyeHHI0 OTeUuecTBY, €ro 3aluTe;

4) chopMHpOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJbTYp, @ TAKXKE Pa3IMYHbIX (OpPM OOLIECTBEHHOTO CO3HAHMSI, OCOZHAHUE CBOETO
MeCTa B MOJIMKYJIBTYPHOM MHPE;

5) chopMUPOBAaHHOCT, OCHOB CaMOpPA3BUTHS M CaMOBOCIIUTAaHHUS B
COOTBETCTBHH C OOIICUETOBEYECKUMHU IEHHOCTSIMU W HUJCalaMH TPakIaHCKOTO
o0IIecTBa; TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIbHOM, TBOPYECKOM U
OTBETCTBEHHOMU JI€ATETLHOCTH;

6) TONEpaHTHOE CO3HAHWE U TIOBEJACHHE B TMOJHUKYJIBTYPHOM MHPE,
TOTOBHOCTh M CIIOCOOHOCTH BECTH AHAJIOT C APYTUMU JIIOJIbMU, IOCTUTATh B HEM
B3aMMOTIOHUMAHWSI, HAXOUTh OOIIHE IEJTH U COTPYTHUYATH JJISI UX JOCTHIKEHUS;

7) HaBBIKM COTPYIHHUYECTBA CO CBEPCTHHKAMHU, ACTbMU MIAJIIETO BO3pacTa,
B3pPOCILIMU B 00pa30oBaTe/IbHOM,  OOIIECTBEHHO  IOJIE3HOM,  y4eOHO-
UCCIIEIOBATENLCKOM, MPOCKTHON M IPYTUX BUJAX JESATEIBHOCTH,

8) HpaBCTBEHHOE CO3HAHHME W TIOBEJCHHWE Ha OCHOBE YCBOCHUS
00IIIeueI0BEUECKUX IIEHHOCTEH;

9) TOTOBHOCTP H CHOCOOHOCTH K OOpa3oBaHWIO, B TOM YHCIE
caM000pa30BaHNI0, HAa MPOTSHKCHUM BCEH JKU3HH, CO3HATEIBHOE OTHOIICHHE K
HEIMPEPHIBHOMY O0pPa30BaHUI0 KaK YCIOBHUIO YCICUTHON MpodecCHOHATBHOU U
0OIIIECTBEHHOM JIEATEIHLHOCTH;



10) scTeTrueckoe OTHOILIEHUE K MUPY, BKJIIOYasi 3CTETHUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOLIECTBEHHBIX OTHOIICHUIH;

11) npunsTHE W pealu3alio IEHHOCTeW 310poBOoro U OGezonmacHoro obpasa
KU3HHM, TOTPEOHOCTH B (DU3UYECKOM CaMOCOBEPIICHCTBOBAHUM, 3aHATHUSIX
CIIOPTHUBHO-O3JOPOBHUTEIIBHON JEATEIbHOCTHIO, HENPUITUE BPEIHBIX IMPUBBIYEK:
KypeHHUsi, yIoTpeOIeHUs aJIKOT0JIsl, HAPKOTUKOB;

12) 6epexxkHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K (PU3MYECKOMY
U TCHUXOJIOTHYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK W JPYTUX JIOJEH,
YMEHHE OKa3bIBaTh NEPBYIO MOMOIIIb;

13) oco3HaHHBI BEIOOP Oymymiel MpodecCuu U BO3MOKHOCTEH pean3aIiuu
COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB; OTHOIIEHHWE K  MPOQeCcCHOHATEHON
JIEATEIIBHOCTH KaK BO3MOXKHOCTH YYacCTUsI B PEIICHHUM JIMYHBIX, OOIECTBEHHBIX,
rOCyJ1IapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TTPOOJIEM;

14) chopMUpPOBaHHOCTH HKOJOTHYECKOTO MBIIUICHHS, TOHUMAHUS BIIHSHUS
COIIMAJIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBbHOU
Cpellbl; IPUOOPETEHHE OIBITAa IKOJIOTO-HAIIPABICHHON JEATEIbHOCTH;

15) OTBETCTBEHHOE OTHOIIEHHE K CO3/IaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO
IIPUHATUS IEHHOCTEN CEMENHOU KU3HU.

1.4.2. MeranpeaMeTHble pe3yJbTAaThl BKJIIOYAIOT: OCBOCHHbBIE 00YYaIOIUMUCS
MEXIPEIMETHBIX TTOHATHI W YHUBEPCATBHBIX YICOHBIX TEUCTBUI (PETyIATHBHBIX,
M03HABATCIbHBIX, KOMMYHHKATHBHBIX), CIIOCOOHOCTh WX HCIIOJIb30BAaHHS B
MO3HABATEJIbHON U COI[MATIbHOU MPAKTHKE, CAMOCTOATEIbHOCTh B IUNTAHUPOBAHUU U
OCYLIECTBICHUM  Y4YEOHOW  JAESATENbHOCTH W OpraHu3aluud  y4yeOHOTro
COTPYIHHMYECTBA C MEJaroraMd M CBEPCTHUKAMHU, CHOCOOHOCTh K IMOCTPOEHHUIO
WHIUBUYyAIbHOM 00pa30BaTEeIbHOM TPACKTOPHUH, BIIAJIEHUE HABBIKAMH Y4YEOHO-
HCCJIE0BATEICKOM, IIPOCKTHOM U COLIMAIIBHOM JICSTEIIbHOCTH;
MeTtanpeaMeTHble pe3yJbTaThl 10/LKHBI 0TPAKATH:

1) yMeHHe caMOCTOSITEIBHO OMNPEACNATh IeJIM JIEATEIbHOCTH U COCTaBJISTh
IJIAHbl  JIEATEIIbBHOCTH; CAMOCTOSITENIbHO OCYIIECTBIATh, KOHTPOJHUPOBATH U
KOPPEKTUPOBATh JI€SITEIBHOCTh; HMCIOJIB30BATH BCE BO3MOXKHBIE PECYPCHI s
JOCTIDKCHUSI TIOCTABJICHHBIX I1I€JIeH W peanu3allid TUIAHOB JIESITEIbHOCTH;
BBIOMPATH YCIIEITHBIC CTPATETUH B PA3IIMYHBIX CUTYAIUSX;

2) yMeHHE NpPOAYKTUBHO OOLIATbCA M B3aUMOJEWCTBOBATh B IpoOIEcCe
COBMECTHOM  JESATEIBbHOCTH, YYUTHIBATh TMO3UIMH  JPYTUX  YYaCTHUKOB
NesATeIbHOCTH, 3(PEKTUBHO pa3peliaTb KOHPIUKTHI,

3) BiajcHUE HaBBIKAMHM ITIO3HABATEJIbHOM, Y4EOHO-HCCIIEA0BATEIBCKOU |
MPOCKTHOM JESATENbHOCTH, HAaBBIKAMHU pa3pelieHus] MpoOiieM; CIOCOOHOCTh W
TOTOBHOCTh K CAMOCTOSITEJIbHOMY TTOMUCKY METOJIOB PEILICHUS MPAKTUUECKUX 3a/1a4,
MPUMEHEHUIO Pa3TUYHBIX METOJIOB MTO3HAHUS,

4) TOTOBHOCTh H CIIOCOOHOCTh K CaMOCTOSITEIHHOW WH(pOpMAIMOHHO-
MO3HABATEIILHOMN JIEATEeILHOCTH, BKIIIOUAs YMEHUE OPUCHTUPOBATHCS B PA3TUUHBIX
WCTOYHHUKAX WHQPOPMAIIUM, KPUTUYECKH OILCHUBAaTh MW HWHTEPIPETUPOBATH
uH(OPMAITHIO, TIOJIYIaeMYI0 U3 PA3TUYHBIX HCTOYHUKOB;



5) yMEHUE HCII0JIb30BaTh cpencTaa UH(GOPMAITMOHHBIX U
KOMMYHUKAIIMOHHbIX TexHojorui (manee - WKT) B pemieHMn KOTrHUTUBHBIX,
KOMMYHUKATHUBHBIX M OpPraHU3AIlMOHHBIX 3a/lad C CcoOJtoJieHueM TpeOOoBaHUM
PrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, PECYpPCOCOEPEKEeHH S, TIPABOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIITMOHHON O€3011aCHOCTH;

6) yMeHuEe OIpeensTh Ha3HaueHHEe U (YHKIHUHU Pa3TUYHBIX COIUATBHBIX
WHCTUTYTOB;

7) yMeHHE CaMOCTOSTENbHO OICHMBaTh W TNPUHUMATh  PEIICHHUS,
OTIPEMIETSIONINE CTPATETUIO TTOBEACHHS, C YUETOM TPaKJAaHCKUX M HPABCTBEHHBIX
LICHHOCTEH;

8) BiameHue S3BIKOBBIMH CpPEJICTBAMH - yYMEHHE SCHO, JIOTUYHO M TOYHO
U3JIaraTth CBOIO TOUYKY 3PEHHUS, UCTIOIB30BaTh a/IeKBATHBIC SI3BIKOBBIC CPE/ICTBA;

9) BrnageHWe HaBBIKAMH TIO3HABATENBbHOM pedrekcud Kak OCO3HAHMSA
COBEpIIIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX TIPOILIECCOB, WX PE3yJbTaTOB U
OCHOBAHM, TPAHUI] CBOETO 3HAHUSI M HE3HAHWS, HOBBIX MO3HABATEIBHBIX 3a/1a4y U
CPEICTB UX JOCTUKECHHUS.

1.4.3. IlpeameTHbIe pe3yabTaThl BKJIIYAKT: OCBOCHHBIE 00YUYaIOIIUMHUCS B
X0/JIe U3y4YeHUs] YIeOHON NUCHUIUIUHBI « XUMHUS YMEHUS, BUJbI JIESITEILHOCTHU 10
MOJIyYEHUIO HOBOTO 3HaHHWA, €ro npeoOpa3oBaHUI0 M NMPUMEHEHUIO B YUYEOHBIX,
y4eOHO-TIPOEKTHBIX W COIMAIbHO-TIPOCKTHBIX CHUTyallUMsAX, BJIaJCHUE HAay4YHOU
TEPMUHOJIOTHEH, KIFOUYEBBIMU TIOHSITHSIMH, METOJAaMU WM IIpHEMaMH, TTOHUMAaHHE
PHUCKOB M YyTPO3 COBPEMEHHOT'O MHUPA;

esan u 331241 IMCHUIIIMHBI — TPEOOBAHMS K MPeIMETHBIM Pe3yJibTaTaM
oCcBOeHHMsI 0a30BOro Kypca XWMHUHM [J0/LKHBI BKJIKYATBL. TpeOOBaHUS K
MpPEAMETHBIM pe3yJIbTaTaM OCBOCHUSI 0230BOT0 Kypca XHMHUHU.

B pe3ynbraTe ocBOe€HUS XUMUN 00YUaIOIIUICS 10JIKEeH BJIaJAeTh 3SHAHUSIMMU

1) cpopmMupoBaHHOCTH MPEACTABIECHUN O MECTe XMMHUHU B COBPEMEHHOM
HAayYHOW KapTHHE MHpA; IOHMMaHUE POJIM XMMHUU B (POPMHUPOBAHUM KPYro3zopa u
(GYHKIIMOHAJIBHON I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs TPaKTUUECKHUX 3a]1ay;

2) BiaJeHUE OCHOBOIOJATalIUMH XUMHUYECKUMU TOHSATUSAMH, TEOPHUIMH,
3aKOHAaMM UM  3aKOHOMEDHOCTSMH; YBEPEHHOE II0Jb30BaHUE XHMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

B pe3ynbraTte ocBOEHUS XUMUKM O0OYYAIOIIUNACS T10JI2KeH BJIaJeTh YMEHUSIMM

1) BnageHre OCHOBHBIMU METOJaMU HAyYHOI'O MO3HAHMUSI, UCTIOJIb3YEMbIMU B
XUMHUM:  HAOMIOJCHWE,  OINUCAaHWE, U3MEpPEHHUE, OKCIEPUMEHT; yMEHHUE
o0pabaTeIBaTh, OOBACHATH PE3YyJbTaThl MPOBEACHHBIX OINBITOB U JCNIATh BBHIBOIBI;
TOTOBHOCTh M CIOCOOHOCTh TPUMEHATH METOJBl TO3HAHWS TPU PEHICHUU
MIPAKTUYECKUX 3a1aY;

2) chOpMHpPOBAHHOCTh YMEHHUS JaBaTh KOJIMYECTBEHHBIC OICHKA U
MIPOBOJIUTH PACUETHI IO XUMUYECKUM (POpMyJiaM U YpaBHEHUSIM;



3) BJIAJICHUC TIIpaBUJIAMH TCXHUKH 0e301acHOCTH Ipru HCIOJIb30BAHUU

XHUMHUYCCKHUX BCIICCTB,

4) chopMHUPOBAHHOCTH COOCTBEHHOW MO3UIIUU 11O OTHOLIEHUIO K XUMUYECKON

uH(bOopMaIuu, MOTy4aeMOr U3 pa3HbIX HCTOYHUKOB.

1.5. Kosn4yecTBO 4acoB Ha OCBOEHHE nporpaMmmMbl THCHUIIJTUHBI:

MaKCHUMaJbHOU yueOHOU Harpy3ku oOydaromierocsi 117 yacoB, B TOM 4YuCIIe:
00s13aTEIPHON ayIUTOPHOM YIeOHON HArpy3KH 00ydJaromerocs /8 4acos,

CaMOCTOSITeIbHOM paboThl oOyuaromierocs_39 4Jacos.

2. CTPYKTYPA U COJAEPKAHUE YYEBHON JUCIUTILIMHBI

2.1. O0bem yueOHO# JUCHHMILIMHBI M BUAbI Y4e0HOH padoThl

Bup yueOHo# padoThI

Oo0vem uacos

- peleHue 3ajad4,
- OJICOTOBKA JIOKJIATOB, pedhepaToB

MaxkcuMasibHasi yueOHasi HArpy3Ka (Bcero) 117
Oo0s13aTesibHAs Ay IMTOPHAS YueOHasi HArpy3Ka (Bcero) 78
B TOM YHCJIE:

71ab0opaTOpHBIC 3aHATHUS 15
MPAKTUYECKUE 3aHITUS 7
KOHTPOJIbHBIE pabOThI -
WHIUBUIYAIbHBIA TPOEKT (YueOHoe ucciedosanue uiu y4eOHbll -
npoexKm)

CamocrosiTesibHas paboTa o0y4awiuerocs (Bcero) 39
B TOM YHCJIE:

caMoCTOATeNbHAsg paboTa HaJd HWHIUBUIYAIbHBIM IPOEKTOM -
(yueOGHOe uccie0BaHue)

- U3y4YE€HUE JONOJHUTEIBHON, CIIPAaBOYHOM JIMTEPATYPHI,

- BBITIOJTHEHME JOMAIITHHUX 3aJaHHH, 39

Umoeosas ammecmayus 6 hopme ouggepenyuposanro2o 3auema




2.2. TemaTuyeckuii IIaH U copepkanue y4edHoii qmucuumiuabl  XUMUSA
HanmeHoBaHnue Copep:xanue yueOHOI0 MaTepHaJia, JIaGopaTOpHbIe H MPAKTHYECKHE PA00ThI, cCAMOCTOATeIbHAsl padoTa Oo0bem HopsiakoBbl | YpoBeHb
pa3/iesIoB U TeM o0y4arommuxcsi, HHAHBUAYAJILHBIH NPOEKT (eciiu npedycmompensi) 4acoB i HOMep OCBOCHUS
ypoka
1 2 3 5
Pazpea 1. 69
O6mas n
HEOpPraHN4CCKass XUMUs
Tema 1.1. ConeprkaHue y4eOHOr0 MaTepuajia 8
OCHOBHBIE MOHSTHS U 1 | BBenenmne. Hayunble MeTO/bI IO3HAHUS BELIECTB U XMMUYECKHX SBJICHUI. POb 3KCcIiepUMEeHTa 1 TEOpUH B 1,2 1
3aKOHBI xuMuU. MoJlennpoBaHie XHMHUYECKHX ITPOIIECCOB.
2 | OcHoBHble MOHATHS XUMUH. OCHOBHBIC MOHATHSA XUMHUH. BemecTBo. ATom. Monekymna. XUMUYeCcKUN 3JICMEHT. 3,4 2
Amnotponust. [IpocThie u cioxHbIe BelecTBa. KaueCTBEHHBIN U KOJMYECTBEHHBIN COCTaB BEIIECTB. X UMUYECKHE
3HaKH U popmynel. OTHOCHTENBHBIE aTOMHAS U MOJIEKYJIsIpHas Macchl. KoimdaecTBo BemecTsa.
HemoHcTpannu. MoIeny aToMOB XUMHUYECKUX IIEMEHTOB. MOIEIT MOJIEKYIT IPOCTHIX U CIIOKHBIX BEIICCTB
(mapoctepsxHeBbie 1 CTroapTa—bpurne6a). Kosnekius mpocThIX U CIOXKHBIX BellecTB. HekoToprie BeliecTBa
KOJIMYECTBOM | MOJIb.
3 | OcHoBHbIe MOHATHA XUMHH. OCHOBHEIE 3aKOHBI XMMHH. CTEXMOMETPHUS. 3aKOH COXPAHEHHS MAacChl BEIIECTB. 5,6 1
3aKOH MOCTOSHCTBA COCTaBa BEUIECTB MOJICKYJIPHON CTPYKTYpHL. 3aKOH ABOTAApO U CICACTBHUS U3 HETO.
JemoncTpanuu. Mojiens MOJISIpHOTO 00beMa ra3oB. HekoTopbie BelecTBa KOJHYSCTBOM 1 MOJIb.
4. | Pacuernble 3agaun. PacueTHble 3a1auM Ha HAXOXKICHUE OTHOCHTENLHON MOJEKYISPHOM MACChl, ONpPEIETCHHE 7,8 2
MacCOBOM JI0JIM XUMUYECKHUX JIEMEHTOB B CJIOKHOM BEIIECTBE.
CamocTosiTe1bHast padoTa 00y4YaroLuxcs 4
IToxroToBka JOKJIA0B U COOOIIEHHUH IO TEMaM:
- AnmotpomnHble MoaAR(pUKAIINH yriiepoa (armMas, Tpadut) U KUuciopoaa (KUCIOPOI, 030H).
- [ToHsiTHE O XMMUYECKON TEXHOJIOTUH, OMOTEXHOJIOTUH U HAHOTEXHOJIOTHH.
Pemrenne pacueTHBIX 33124 Ha HAXOXKAEHHUE OTHOCUTEILHON MOJIEKYJISIPHOW MacChl.
Penrenne pacueTHbIX 3334 ONpeeTIeHHE MacCOBOH JIOJIM XUMHUYECKUX 3JIEMEHTOB B CII0)KHOM BEIIECTBE.
Tema 1.2. Coaep:xanue yueOHOro MaTepuasa 3
IMepuoanuecknii 1 | Mepuoanueckuii 3axon JI. U. MengeneeBa. Ilepuomanueckuii 3akon 1. U. Mennmeneea. Otkperrue J. . 9 1
34KOH H Menzeneessim [lepnoauueckoro 3akona. [leproanueckuii 3axKoH B hopmynuposke J[. 1. Meueneesa.
[ICpHOANHCCKas [eprommdeckass TaOMIa XHUMHYECKHX DIIEMEHTOB — rpadudyeckoe OTOOpakeHHE NEepHOJUYECKOr0 3aKOHA.
cnne;z;;gr;&;;cxﬂx CTpyKTypa NepruoIuIecKoi TabIHIIbL: TepHOIBI (MaJble ¥ OOJBIINE), TPYIIIHI (TIaBHAS U TOO0OYHAS).

JI. 1. Menneneera u
CTpPOEHHUE aToMa.

Hemonctpanuu. Pazmmunpie dopmer Ilepuogmyueckoit cuctemMbl Xxumudeckux 3iemeHToB .M. Menneneesa.
Junamuueckne TaOmMmel A MoAenupoBaHHMA llepHogwdecKod CHUCTEMBL. ONEKTpH3alus Tel MW HuX
B3aMMOJICIICTBHE.




Mepuoanuecknii 3axon [I. U. MenaeneeBa. CtpoeHne atomMa m nepuomndeckuii 3axoH J[.M. Menneneesa.
ATOoM — cnoxHas yactuia. Sapo (IpOTOHBI M HEHTPOHBI) M 3JEKTpOHHas obosouka. M3orombl. Crtpoenue
AEKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB MaIIbIX IeprogoB. OCOOEHHOCTH CTPOCHUS 3JIEKTPOHHBIX 0007I0UeK
aTOMOB JIEMCHTOB GOJNBIIUX TIEPHOIOB (MIEPEXOAHBIX dNeMeHTOB). [loHsaTHE 06 OpOUTANSX. S-, p- 1 d-OpOuranu.
DJeKTpOHHBIE KOHQUTYPAITUN aTOMOB XUMHYECKIX 3JICMEHTOB. CoBpemeHHas (hopmymHIpoBKa
MEPUOANYECKOTO 3aKOHA. 3HAuCHHWE IEPUOJMYECKOr0 3aKOHA M MEPUOANYECKOW CHCTEMBI XHMHYECKHX
anemenToB .M. MeHneneeBa Juist pa3BUTHs HAYKU Y IOHUMaHHsI XUMUYECKOU KAPTUHBI MUPA.

11,12

JlaGopaTopHble padoThI:
[ocTpoenue mepuoauueckoil cucrembl. MOIETHpPOBaHNE TOCTPOCHUS NEPHOAMYSCKOW TAOIHIBI XUMHUYECKIX
JJIEMEHTOB.

10

CamocrosiTe1bHast padoTa 00y4Yaronuxcst

IToaroroska DOKJIag0B U COOOIIECHUI 10 OHOM U3 TeMaM:

- Xwusup n nesrensHocth J. Y. Menneneena

- PagnoakxtiBHOCTH. McTIONb30BaHme pagiOaKTUBHBIX H30TONOB B TEXHIMUYECKHUX IIETISAX.

- PenTreHOBCKOE M3ITydCHHE M €TO MCIIONB30BAHNE B TEXHUKE U MEIUIINHE.

CoCTaBJICHUE CXEM CTPOCHHUS aTOMOB H AJIEKTPOHHBIX (YOPMYJI 3JIEMEHTOB TJIABHBIX U MOOOYHBIX MOATPYIIIL

Tema 1.3.
CtpoeHue BeliecTsa.

Coneprkanue y4e0HOr0 MaTepuajia

1

Honnas xumuueckasi cBsi3b. MeTajuimueckasi cBsizb. VloHHasi xumuieckas cBsizb. KaTHOHBI, MX 00pa3zoBaHue
13 aTOMOB B PE3yJIbTaTe IpoIecca OKUCICHUSI. AHHOHBI, UX 0Opa3oBaHME W3 aTOMOB B pe3ysbTaTe Iporecca
BOCCTaHOBJICHUS. MOHHasA CBA3b, KaK CBSI3b MEXAY KaTHOHAMM M aHHOHAMM 34 CUET 3JIEKTPOCTATHYECKOIO
npuTspkeHns. Kiaccngukanns MOHOB: IO COCTaBy, 3HAaKy 3apsijia, HaIWYMIO THUApAaTHOH o6onouku. HMoHHBIE
KpHUCTalIn4ecKkue pemeTkyd. CBOMCTBA BEIIECTB C HOHHBIM THIIOM KPUCTAIIMYECKON pelIeTKH. MeTamndeckas
cBs3b. MeTammueckass KpUCTAJUIMYECKasl pELIeTKAa U MeTa/lIn4ecKass XUMHUYECKas CBsA3b. PU3HYECKUE CBOKWCTBA
METAJUIOB.

JemoHcTpamuu. MoJenb KpUCTAUIMYECKOW pemeTku Xxjopuaa Hatpus. OOpasnel MHHEPAIOB € HOHHOU
KPUCTAJUIMYECKON PELETKOM: KaJIbIIUTA, TaIUTa.

KoBaJjieHTHasi XUMH4YeCKasi CBSI3b. ArperaTHble COCTOSIHUSI BelIeCTB M BOJOPOJAHAs CBs3b. KoBaleHTHas
XMUMHUYECKas CBsA3b. MexaHu3M 00pa30oBaHHs KOBAJCHTHOW CBs3W (OOMEHHBI U JOHOPHO-aKICITOPHBIN).
DnexTpooTpulaTeibHoCTh. KoBaneHTHbIE MOJspHAas W HENoJspHas cBsi3u. KpaTHOCTb KOBAJEHTHOW CBA3H.
MoutekymsipHbIe U aTOMHBIE KpUCTaJUIMUecKue pemeTkd. CBOWCTBA BEIIECTB ¢ MOJIEKYJSPHBIMU M aTOMHBIMU
KPUCTAINIMYECKUMH pPELIETKaMU. ATperarHble COCTOSIHUSI BELIECTB M BOAOPOJHAs CBA3b. TBEploe, >KUIKOE U
ra3oobpa3sHoe COCTOSIHHMS BemlecTB. llepexon BemecTBa M3 OJHOTO AarperaTHOTO COCTOSIHHS B JPYTOE.
BonopoaHnas cBs3b.

HdemoHcTpanuu. Moieny KpUCTAUTHYECKUX PEIIETOK «CYXOTo Jbaay (WK HoJa), anmMasa, rpadura (Wim KBapia).
[pubops! Ha xuAKKUX KpucTawiax. OOpa3ubl pa3IMIHBIX AUCIEPCHBIX CUCTEM: IMYIILCHH, CYCIICH3HH, a3p030IIeH,
resieit u 3onei. Koarymsimus. Cunepesuc. Dddext Turmans.

13,14

Yucrble BemecrBa M cMmecH. YucTtele BemiecTBa M cMecu. IloHSTHE O cMecH BelIeCTB. | OMOT€HHBIE H
rereporeHHbie cmecu. CocTaB cMmecel: o0beMHass M MaccoBas JOJM KOMIIOHEHTOB CMECH, MaccoBas OIS
puMece

15, 16

Jucnepcubie cucremsl. Ilonsartue o nucnepcHoit cucteme. JlucmepcHas ¢asza M JIUCIIEpCHOHHAs Cpeja.
Knaccudukanms nucriepcHbIx cucteM. [IoHATHE O KOJUIOUIHBIX CHCTEMAX.

Hemonctpanuu. OOpasibl pa3IMyYHbIX ANUCIIEPCHBIX CUCTEM: SMYJIBCHH, CYCIIEH3UH, adpo30Jie, Teseil u 30ieil.
Koarymsimmst. Cunepesuc. g dexr Tunnais.

17

19
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JlaGopaTopHbie padoThI:

IIpuroroBjieHHe cycneH3NH kKapOoHaTa Kajbuusa B Boje. Ilonyyenne aMmy1bCcUH MOTOPHOIO MacJja. %8
O3HaKkoMJIeHHE CO CBOIICTBAMH AMCIICPCHBIX CHCTEM
CamocTosiTe1bHAsI padoTa 00y4YaroLuXcst
[oxroToBka HOKIAaI0B U COOOIIEHUH 110 JTF000# BEIOpaHHON TeMe:
- Kongencanus. Texyuects. Bosronka. Kpucramnmmzanums. Cydaumanus u gecyOauMarys.
- AHOMannu (pU3NIECKUX CBOMCTB BOIBL. JKHUIKHE KPUCTAILIBI
- MuHepaisl ¥ TOpHBIE TOPOABI KaK IIPUPOTHBIE CMECH.
- 3omu u renu. Koarynanus. Cunepesuc.
- [IpumeHeHNE BOMBI B TEXHUUECKHX LENIX. MUHEPaIbHBIC BOABI.
CocraBneHne cxeM 00pa30BaHUs PA3HBIX THUIIOB XMMHUYECKOH CBA3M.
Pentenue pacueTHBIX 331a4 HA MaCCOBYIO JIOJIF0 PACTBOPEHHOTO BEIIECTRA.
Tema 1.4. Cojaep:xkanue yue0HOr0 MaTepuaJia
Bona. PactBopbl. 1| Boga. Pacreopnl. PacrBopemme. Boma kak pacTBopuTens. PacTBopuMocTs BemecTB. HachlmeHHEIE, 21
OneKTposmTHIecKas HEHACBIIIEHHBIE, IEPECHIEHHBIE PACTBOPLI. 3aBUCHMOCTh PACTBOPUMOCTH Ia30B, XKUAKOCTEH M TBEPIBIX BELIECTB
AMccolMariiL. OT pa3nuyHBIX (PaKTOpOB. MaccoBas HOJIS paCTBOPEHHOTO BEIIECTBA.
JemoHncTpauun. PactBopumocTs BeriecTB B Boje. CoOupaHue ra3oB METOJIOM BBITECHEHHS BO/BL. PacTBopeHue B
BOJIE CEPHOI KHCIIOTHI U coJield aMMoHust. OOpa3ibl KpUCTAIIOTHAPATOB. 13roTOBIEHHE THIICOBOM MOBS3KH
2 | DNEKTPONUTHYECKAS THCCONMMANMS. DIEKTPOIMTHL M HEIIEKTPOIMTHL DJIEKTPOJIUTHUECKAS JIUCCOMALIHS. 23,24
MexaHnU3MBl 3JEKTPOIMTHIECKOW ANCCOIMAIIMN S BEIIECTB C PA3IWYHBIMH TUIIAMH XUMHYECKOH CBS3H.
I'mpopatupoBaHHBlE W HETHApPATUPOBAaHHBIE MOHBI. CTENEHb 3JIEKTPONUTHYECKON aucconmanui. CuibHBIE H
cyadbpre »neKTponnThl. OCHOBHBIE MOJOKCHNS TEOPUH AIICKTPOIUTHIECKON aucconnanni. KucioTsl, OCHOBaHUS H
COJIM KaK 3JIEKTPOJIHTHI.
JemoHcTpanusa. HMcnblTaHue pacTBOPOB 3NEKTPOIMTOB M HEMIEKTPOJUTOB Ha INpeAMET AUCCOLHUAIMH.
3aBUCUMOCTh CTENEHHM JJIEKTPOJIMTHYECKON TUCCOIMALMM YKCYCHOM KHCIOTBI OT pa30aBieHHs pacTBOpa.
JIBmKeHue OKpaIleHHbIX HOHOB B JJICKTPHMUYECKOM Iojie. [IpHroTOBIICHHME >KECTKOM BOABI M YCTpaHEHHE ee
skecTKOCTH. MloHuTHI. O6pa3iisl MUHEPAJIBHBIX BOJ PA3IMUHOTO HA3HAUCHHSL.
IIpakTHyeckue padoThI:
IIpuroroBjieHHe PACTBOPA 32IaHHOI KOHIEHTPALUH 22
CamocTosiTe1bHast padoTa 00y4yaoMuXcs
TToaroroBka coOOOIEHUI IO TEMAM
- JKecTKkOoCTB BOABI M CLIOCOOHI ee ycTpaHeHusl. O4HUCTKa BOJBI.
- PacTBOpPHI B IPOMBIIIUIEHHOCTH U B OBITY.
Pemenne pacyeTHbIX 3a/1a4 Ha ONpEIeIeHHE MacCOBOM JIOJIHM PACTBOPEHHOTO BELIECTBA.
Tema 1.5. Coneprkanue yueGHOro MaTepuajia
Kiacengukanms 1| Kucnorsl m ux cBoiicrBa. KHCIOTBI Kak S7IeKTPONHMTHI, MX KIACCHPHKALMS 110 PA3NTHYHBIM [PH3HAKAM. 25
HCOPraHmIeCKuX XUMHYECKHE CBOWCTBA KHCIOT B CBET€ TEOPHH OIEKTPOIMTHUECKOH mauccomuarmy. OcoGeHHOCTH
Coeipgéeﬁlggan nx B3aMMOJICHICTBHS KOHLIEHTPHUPOBAHHOW CEPHON M a30THOM KHCIOT ¢ MeTayiaMi. OCHOBHBIE CHIOCOOBI TOTYYEHUS
KHCJIOTHI.
JemoHcTpanuu. B3anMopelcTBHe a30THOM M KOHIEHTPUPOBAHHOW CEpHOM KHUCIOT ¢ MeTamnaMmu. ['opeHue
¢docdopa u pacTBOpeHHE IPOAYKTA TOPEHUSI B BOJIE.
2 | OcHOBaHMS ¥ HX CBOMCTBA. 27

OcHOBaHMS KaK QJICKTPOJIMTHI, UX KJ'IaCCI/I(bI/IKaHI/IH 110 pa3JIMYHbIM IPHU3HAKaAM. XUMHUYECKHE CBOMCTBA OCHOBAHUM

11




B CBETE TEOPUU NIEKTPOIUTUYECKOHN Aucconunanuy. Pa3noxkeHne HepacTBOPUMBIX B BOJ€ OCHOBaHMHA. OCHOBHEBIE
CIOCOOBI OTYYCHHSI OCHOBAHUH.

Jemonctpanuu. [loryueHne u cBoiicTBa aM(pOTEpHOTO THAPOKCHIA.

3 | Conm u ux cBoiicra. Comi Kak 3mekTpoauTsl. CONM CpeIHNIe, KUCIbIE H OCHOBHbIC. XMMHUECKH CBOMCTBA COIIEit
B CBETE TEOPUU IEKTPOIUTHYIECKOH nuccoruanuu. Croco6sl nonyueHus coneil. I'maponus comneil.
Jemonctpanun. HeoOpaTumblii rigposu3 kapOuna kanbuusi. O0paTUMBbIHA THAPONIN3 CONSH pa3IMyHOro THIA.

4 | Okenapl u ux cBoiicrBa. ConeoOpasyromue M HecoleoOpasyromue oxcuasl. OcHOBHBIE, aM(oTepHBIE M
KHCIIOTHBIE OKCHABL. 3aBHCHUMOCTb XapakTeépa OKCHJIa OT CTENEHH OKHCICHHS OOpa3ylolmIero €ro MeTaja.
XuMuyeckue cBoMcTBa OKCUA0B. [loryuenue okcuos.

Jemoncrpamyu. ['openne pocdopa 1 pacTBOpEeHHE NPOAYKTA TOPEHHUS B BOJE.

29

31,32

JlabopaTopHbie padoThbI:

XuMnyeckue cBoiicTBa KHMCa0T. VcnbiTaHHMEe pacTBOPOB KHUCIOT HMHAMKATOpaMmu. B3amMopelcTBHe METaIOB C
KUCIIOTaMHM. B3auMmojeiicTBHe KHMCJIOT C OKCHJAMU METaioB. B3anMoneicTBHe KHUCIOT € OCHOBAHUSIMHU.
BzanmoeiicTBre KHCIOT C COJIIMH.

XuMHYecKHe CBOICTBA OCHOBaHMI. VcnibiTanne pacTBOPOB 1uen04Yel nHAMKaTOpamMu. B3aumopaeiicTeue menouei ¢
cossiMu. PaznoskeHue HepacTBOPUMBIX OCHOBaHUH.

Xumuueckue cBoiicTBa coJieil. B3aumoneiictBue cosell ¢ Metaiiamu. B3aumopneicTBue cosieid Apyr ¢ Apyrom.
I'uaponus conei pa3IuyHOro TUIA.

26

28
30

CamocrosiTeqbHasi padoTa 00y4aroIHXCsI

[oxroroBka pedepara mo 1000 BEIOPAaHHON TEME!

- Mcnonp30BaHue cepHOM KUCIOTHI B IPOMBINIUIEHHOCTH. [IpaBuna pa30aBieHus: cepHOil KHCIOTHI.
- DIIEKTPOJIUTHL.

- Buzbr akkyMymsiTopos.

- 3nanus o pH B cBete Bauielt Oyayeil mpodeccHoHaNbHON 1eSTENbHOCTH.

- 3HaYeHHe COBI B HAPOIHOM XO3SIMCTBE M UCTOPHUS COIOBOTO IPOU3BOACTRA.

- [loBapeHHas1 cOJIb B OBITY U B IPOMBIIJICHHOCTH.

Tema 1.6..
XuMHuueckue
peakuuu

Coneprkanue yueGHOro MaTepuajia

Knaccudpuxanus xumuyecknx peakuuii. OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIE peaknu. Peakunu coennHeHus,
pasnoxeHus, 3amerieHus, ooMena. Karanntuaeckue peakiun. O6paTumble 1 HEOOPAaTUMBIE PEAKIIUH.
['oMoreHHBIE 1 TeTepOreHHbIE PeaKIy. DK30TePMUIECKUE U SHIO0TEpMHIUYecKHe peakuun. TermnoBoit agdekr
XUMUYECKUX peakiuil. TepMOXuMHUUECKUe ypaBHEHUS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE peaky. CTeneHb okucneHus. OKUCIUTENb U BOCCTAHOBIICHUE.
Boccranosurens 1 okucnenne. MeTos| 31eKTpOHHOTO OajlaHca JUIsl COCTaBJICHNS! YPaBHEHUH OKHCINTEIBHO-
BOCCTAHOBUTEJbHBIX PEAKLIUN.

Jemonctpanuu. IIpruMepsl HEOOPaTUMBIX peakIUi, HIYIINX ¢ 00pa30BaHUEM OCaJKa, T'a3a MK BOJIBI.
B3anmozelicTBue pacTBOPOB CEPHON KHCIIOTHI C pacTBOPAMH THOCYNIb(}aTa HATPUS pa3INyHON KOHIEHTPALUH U
Temneparypbl. Mozens dnekTpoaunsepa. Moienb 3JeKTPOJIM3HON BaHHBI I OJYYEHUS AIFOMUHHS.

2 | CropocTh XHMHYeCKHX peakuuii. [IoHITHE 0 CKOPOCTH XMMUYECKUX PEaKLUii. 3aBUCHMOCTb CKOPOCTH
XMMHUYECKHX PEaKILUH OT pa3InuHbIX (haKTOPOB: IPHPOIBI PEArHPYIOIINX BELIECTB, X KOHIIEHTPALUH,
TEeMIIepaTyphl, HOBEPXHOCTH COIMPHUKOCHOBEHHUS M HCIIOJIH30BAHUS KaTaJIH3aTOPOB.

JemoHcTpannu. B3anMmopelicTBre pacTBOPOB CEPHON KHUCIIOTHI C PACTBOPAMH THOCYJIb(aTa HATPHUS pa3nuIHON
KOHLIEHTPALK U TEMIEPaTypbl. 3aBUCUMOCTh CKOPOCTH XMMUYECKOH peaKkiMy OT MPUCYTCTBUS KaTalu3aTopa Ha
IpUMEpE Pa3I0KeHHs IEPOKCHIA BOJOPOA C IOMOIIBIO JTUOKCH/Ia MapTraHIla U KaTaaasbl.

33

3 | O6parumocTh XUMHYECKUX peakuuii. OOpaTuMblie U HEOOpaTUMBbIEC Peaki. XUMUYECKOe PaBHOBECHE U
CIIOCOOBI €T0 CMEIIEHHS.
JemoHcTpanuu. Mosienb KOJIOHHBI CHHTE3a aMMHUaKa.

35

37,38
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JlaGopaTopHbie paGoThI: 2
Peakuuu 3amenieHusi 1 oOMeHa. Peakuus 3aMeneHNs MEIU 5KeJIE30M B pacTBOpE MEAHOI0 Kynopoca. Peakuuu, 34
uayume ¢ 00pa3zoBaHNEM 0CaJlKa, I'a3a MM BOJIBI.
dakTopa BIUSIOIINE HA CKOPOCTh peaKiuii. 3aBHCUMOCTb CKOPOCTH B3aUMOJIEHCTBHS COJISTHOM KUCIIOTHI C 36
METaIaMH OT UX NPHUPOABL. 3aBUCHMOCTD CKOPOCTH B3aNMOJEHCTBHS IMHKA C COJITHOM KHUCIIOTOH OT ee
KOHLICHTPALMH. 3aBUCUMOCTh CKOPOCTH B3auMoieiictBust okcuia Menu(ll) c cepHoil KHCIoTol OT TeMIlepaTyphl.
CamocrosiTe1bHast padoTa 00y4Yaronuxcst 3
[ToaroToBka MOKIIAmIOB U COOOIIEHMI 10 TEMAM:
- DIEKTPOIUTHYECKOE TTOJTyUYeHHE aTIOMUHUS.
- [IpakTHyeckoe NpUMeHeHue neKTpoian3a. ['anpBanoruactrka. ['anpBaHocTerus. PagunupoBanne netHsix Me.
- Karanus. 'oMoreHHble ¥ reTreporeHHble kKaranu3aTophl. [IpoMoTopsl. Katanutudueckue siabpl. MHTHOUTOPHIL.
Tema 1.7. Conep:kaHue y4e0HOro MaTepuajia 5
Mertamisl u 1 | Meranabl. OcoOEHHOCTH CTPOSHHMSI aTOMOB M KpucTanmioB. ®uznyeckue cBolcTBa MeTayuioB. Knaccuduxarus 39, 40
HEMETaJIIBI. METAJUIOB 110 PAa3IMYHBIM IPH3HAKaM. XMMHYECKHE CBOMCTBA METAIUIOB. DJIEKTPOXUMHUYECKUHN Psll HANPSHKEHUH
METaIIOB.
Hemoncrparuu. Komnexkust Mmetanios. B3anMozeiicTBre MeTauioB ¢ HeMeTaulaMu (KeJe3a, [IMHKA U aTIOMUHUS
C Cepoi, aIFOMUHMS C HOZOM, CYPbMBI C XJIOPOM, TOPEHHE *Keje3a B xyope). ['opeHne MeTasos.
ANTIOMHHOTEPMHSI.
2 | Meramabl. Mertamiorepmus.  OOmue  CmocoObl  MOMYYEHHS METaUIOB. [IOHATHE O  METaJUIyPrHUH. 41, 42
[MupoMeTamyprusi, THAPOMETAIUTYPTHS U dJeKTpoMeTainyprus. CriyiaBbl YepHbIE U IIBETHBIE.
3 | Hemeranmapl. OcoOeHHOCTH CTpOEHHsS aTOMOB. HeMeTamisl — NIpOCThIE BEIECTBA. 3aBHCHMOCTh CBOWCTB 43
raJJOorcHOB OT HX IIOJIOXKCHHA B HepHOL{HHeCKOﬁ cucteMe. OKHCIUTEIbHBIE U BOCCTAHOBHUTENIBHEIC CBOMCTBA
HEMCTAJIJIOB B 3aBUCUMOCTHU OT HX IMOJIOKCHHUA B PAAY SJICKTPOOTPULATCIBHOCTU.
Jemonctpannu. Komnexknust HemerayumoB. I'openue HemetamnoB (cepsl, ¢ocdopa, yrist). BelrecHeHne meHee
AKTHUBHBIX raJIOr€HOB U3 PaCTBOPOB UX coJjeii 6ojiee aKTUBHBIMU T'aJIOT€HAMH.
Moens IpOMBIIUIEHHON YCTaHOBKH [T ITPOM3BOJICTBA CEPHOM KUCIOTEL. Moienb nedn it 00Kura U3BeCTHAKA.
Konnexnuy npoayKiuii CHIMKaTHOH MpoMbInuIeHHOCTH (cTekna, papdopa, dasHca, ieMeHTa pa3nniHbBIX MapoK 1
J1p.)
TMpaxkTuyeckue padoTnbi: 3
[oayuenune, cobupaHue U pacmo3HABaHHeE ra3oB 44
PenreHue 3KCnepMMEHTAILHBIX 33124 (2 yaca) 45, 46
CamocTosiTe1bHast padoTa 00y4YaroLuxcs 4
[Toaroroska j0Ki1a10B U COOOILIEHMH IO BHIOPaHHOH TeMe:
Kopposust MeTaiuioB: XMMUUECcKast ¥ JIEKTPOXHUMHUYECcKast. 3aBUCUMOCTb CKOPOCTH KOPPO3UH OT YCIIOBHI
OKpY>Karollen cpebl.
Krnaccudukanms koppo3un METamioB IO pa3IndHbIM pu3HakaM. CrocoObl 3aHUThHl METAJUIOB OT KOPPO3UH
[TpousBoACTBO YyryHa U CTAIH.
[Tomyyerne HeMeTaJIIOB (hPAKIMOHHOM MEPErOHKOM KHUIKOTO BO3IyXa.
CutnkatHast IPOMBIIUICHHOCTb.
[Tpou3BOACTBO CEPHON KUCIIOTHI.
Pazpnen 2. 48
Opranuyeckas XuMus
Tema 2.1. Coaep:xkanue yueOHOr0 MaTepuaJia 6
OcHosHble onATHA | 1 | Ilpeamer opranm4Yeckoii XuMuM. [IpeAMET OpPraHWYeCKOM XMMHH. [IPHUPOIHBIE, HCKYCCTBEHHBIC U 47,48

OpPraHUYecKOl XUMUHU

CHHTETHUYECKHE OpraHndecKre BenecTBa. CpaBHEHUE OPTaHUYECKUX BEIIECTB C HEOPTaHUUECKUMHU.
BanentHoCcTh. XUMHUUECKOE CTPOEHHUE KaK NOPSAOK COEAUHEHUSI aTOMOB B MOJIEKYJIBI 110 BaJIEHTHOCTH.
Jemonctpanust. KauectBennoe o6Hapyxenne C, H u Cl B Mosiekysiax opraHn4ecKux coeIMHEHHN.
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2 | Teopusi cTpoeHusi opraHmdeckux coenunenmii A. M. ByraepoBa. Teopusi cTpoeHHs OpraHHYECKHX 49, 50
coenmaeHn A.M. BytiepoBa. OCHOBHBIC IOJIOKEHHS TCOPHH XUMHUYECKOTO CTPOSHHS. M3oMepus u M30MepEHI.
Xumnueckue GOpMYJIbl B MOJIETH MOJIEKYJI B OPraHU4eCKOW XUMHUHU.
JemoHcTpanus. Mojienu MoJIeKyJI TOMOJIOTOB ¥ HU30MEPOB OPTaHMYECKUX COSTMHEHHH.
3 | Knaccudukanusa oprannyeckux BemllecTB. Kiaccupukanusi peakuud B OpPraHu4ecKoil XMMHH. 51,52
Knaccudukanus BemecTs o CTPOSHHUIO YIJIEPOJHOTO CKeNeTa M HAIMYNIO (YHKIIMOHAIBHBIX Ipymnn. ['oMonoru u
romozorus. Hayana Homenkiarypst IUPAC.
Krnaccudukarnus peaknuii B opraHndeckoil Xumun. Peakinu npucoequHeHns (THAPUPOBAHIS, TaTOTeHUPOBAHHUS,
THJPOTaJIOTeHUPOBAHMs, TUApaTanuu). Peaknuy OTHIENJICHUS (AETMAPUPOBAHMS, JETHUIPOTaIOTCHUPOBAHUS,
gerunpatanun). Peakunu 3amemenus. Peaknyu nzoMepusanuy.
CamocTosiTe1bHAsI padoTa 00y4YaloHXCs 3
[oxroToBka HOKIaM0B U COOOMICHUH MO0 BEIOPAHHOM TeMe:
- Mctopus co3naHus TEOPUH CTPOSHHUSI OPIaHUUECKUX COEANHEHUI.
- Buorpadus A. M. Bytneposa.
- Mozenu MOJIeKyI 1 XUMHUYECKHE (OPMYIIBI OPTaHUYECKHUX BEIIECTB.
- TpuBHanbHast 1 MEXyHapOHAsI HOMEHKIJIATypa OPraHUYECKHUX BEIIECTB.
- N3omepusi.
- Oprannueckre BEUIeCTBa Ha Halled KyXHe.
OHpe[[eﬂeHI/Ie BaAJICHTHOCTH XUMHWYCCKUX DJICMCHTOB.
OmpeneneHne KIaccoB OPraHNYECKUX COCIMHCHHH .
Tema 2.2. Conep:kaHue y4e0HOro MaTepuajia 10
OcHoBHbIE TOHATUS | 1 | AJKaHbI. AJIKaHBI: TOMOJIOTHYECKHHN Psifl, H30MEPHS U HOMEHKIATYpa AKAHOB. XHMUYECKUE CBOWCTBA AIKAHOB 53, 54
OpPTraHUYECKOW XUMHUN (MetaHa, 3TaHa): TOPEHUE, 3aMEIICHUE, Pa3lIoKeHHe, AerHApupoBaHue. IIpuMeHeHne aaKkaHOB Ha OCHOBE CBOICTB.
JemoncTpanus. 'opeHne MeTaHa, OTHOIICHWE METaHa K PACTBOPAM IIEpMaHraHaTa KaJiusi 1 OpOMHOW BOJe.
2 | AakeHbl. OTWIEH, €ro TmojJydeHHe (JIETWAPUPOBAHMEM OTaHa, JCMOJMMEpU3alMeil  MOJUITHIICHA). 55, 56
I'omonornueckuii psn, uU30MEpHsa, HOMEHKJIATypa ajKeHOB. XHMMHUYECKUE CBOMCTBA J3TUIICHA: TOPEHUE,
KauyeCTBEHHbIe peakiuu (oOecuBeunBaHME OpOMHON BOJBI M PAacTBOpa IEpMaHraHaTa Kalus), THIApaTaIys,
nonuMepu3anys. IlppuMeHeHne 3TiuiIeHa Ha OCHOBE CBOMCTB.
JemoHcTpannu. ['opeHne 3TuiIeHa, OTHOIIEHHE 3THJIEHA K pacTBOpaM I€pMaHTaHaTa Kajus U OpOMHOH Boje.
[NonydeHne 3THICHA peakyeil JerupaTaliy 3TaHoa.
3 | Anensnl. Ankunbl. [loHsATHE 0 IMEHAX KaK YIIIEBOAOPOJAX C ABYMs JBOHHBIMHU CBSI3IMH. CONPSIKEHHBIC IUEHBI. 58
Xumnyeckue cBoicTBa OytamueHa-1,3 W wm3ompeHa: obOecliBeyMBaHWE OpPOMHOW BOJBI M TMOJHMMEpPHU3ALUs B
Kayqyku. HaTypanbHbIH 1 CHHTETHYECKHE Kaydyku. Pe3una.
ANKuHBI. AnleTriieH. MeXKIlaccoBasi H30MepHs C alKaJieHaMu
JemoHcTpanuu. ['opeHne anernineHa, OTHOIIGHHUE alleTHICHa K pacCTBOpaM IIEpMaHraHaTa Kajaus U OpOMHOM Boje.
[omydenue amnermieHa — THAPONIN30OM KapOuaa Kajblus. PasnoxeHue kaydyka IPH HarpeBaHWH, HCIIBITAHUE
IPOJYKTOB PA3JI0KCHUS Ha HEMIPEAEIEHOCTb.
4 | AnkMHBI. ApeHbl. XMMHYECKHE CBOMCTBA alleTHICHA: TOpeHne, o0ecIiBeunBaHNE OPOMHOM BOJIBL, 59, 60
MPUCOETMHEHNE XJIOPOBOIOPOA U rHparanys. [I[puMeHeHne aneTniaeHa Ha OCHOBE CBOMCTB.
Apensl. benzon. Xumuueckue cBoiicTBa OeH30/1a: TOPEHHE, PEAKLIMK 3aMelIeHus (TalloTeHNPOBaHue,
HUTpoBaHue). [Ipumenenne GeH30a HA OCHOBE CBOMNCTB.
Jemonctpanuu. OTHoIIeHHe OeH30I1a K pacTBOpaM IlepMaHraHaTa Kanust 1 OpoMHoit Boje. Komnexums
«KameHHBIH yroib U IPOAYKIIMS KOKCOXMMHUYECKOTO MPOM3BOICTBAY.
5 | Ilpupoanble HCTOYHUKH YI1eBOA0POa0B. [IpupoHbIii ra3: coctaB, NPUMEHEHHE B KAU€CTBE TOILIHMBA. 61

HedT1s. CocraB u nepepabdotka Hedtu. [Ieperonka Heptn. HedrenpoayKTsl.
KamenHnslit yrons.
Jemonctpanus. Kommekims o6pa3noB HepTr 1 HeQTEIPOIYKTOB.
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JlaGopaTopHble paGoThI:

Tema 2.3.
Kucnopon-
coJlepIKaIie
OpTraHUYeCKHe
BEIICCTRA.

O3HakoOMIIeHHE € KOJLJIEKIIMeH KayuyyKOB M 00pa3uaMu U3JeJuil U3 pe3uHbl. 57
O3HakoMJIeHHe ¢ KOJLIeKnHel 00pa3noB HeTH M MPOAYKTOB ee NepepadoTKkn 62
CamocrosiTe1bHast padoTa 00y4Yaromuxcs
[oxroroBka pedepara 1o 1060 BEIOpaHHOI Teme:
- OCHOBHBIE IPOAYKTHI NepepabOTKN MPUPOIHOTO U MOMYTHBIX HEPTIHBIX Ta30B.
- Kinaccudukanus 1 Ha3HaueHUE KayuyKoB. BynkaHuzanus kaydyka
- Knaccudukanms u Ha3HaYECHHE PE3HUH.
- Kokcoxumuueckoe Npou3BOJACTBO U €ro NPOIYKLUs
- [Ipouiecchl NPOMBINITIEHHOH TTepepadoTKH He(TH: KPEKHUHT, pUPOPMUHT.
CocraBlieHHE cXeM mepepadoTKH He(TH, ra3a 1 KAMEHHOTO YIJIs.
Conep:kaHue y4e0HOro MaTepuajia
Cnuptbl. ®enoJ. [lonyyeHne sTaHoia OPOKEHHEM IIIIOKO3bI M THIpaTaliell sTwieHa. [ uapokcuipHas rpymnma 63 1
Kak (yHKOHOHaNbHAs. [IOHATHE O NpeneNbHBIX OJHOATOMHBIX CIHpPTax. XWMHUYECKHE CBOMCTBA 3TaHOJNA!
B3aUMO/ICHICTBHE C HaTpHeM, 0Opa3oBaHME MPOCTHIX M CIOXHBIX 3(GHPOB, OKUCICHHE B anbpaerui. [Ipumenenne
3TaHOJIa HA OCHOBE CBOMCTB. AJIKOT'OJIM3M, €T0 MOCIIEACTBUS U NPeayIpexIeHHE.
I'munepuH Kak NpeAcTaBHTENb MHOTOATOMHBIX CIUPTOB. KadecTBeHHas peakmysi HA MHOTOATOMHBIE CITHPTBHI.
[IprmeHeHne rmnepuHa.
Ocnosr. dusnyeckne W XUMHUYCCKHE CBOWCTBA (peHoNa. B3anMHOe BIUSHHE aTOMOB B MOJICKyJae (eHoua:
B3aUMO/ICHCTBHUE C THAPOKCHAOM HATpHs M a30THOH KucyoToi. [IpuMenenue ¢eHosa Ha OCHOBE CBOMCTB.
JemoncTpanun. OkucieHue crnupra B anpierui. KadecTBeHHbIE peakIUM HAa MHOTOATOMHBIE CIHPTHL
PactBoprMocTh heHona B Bojie. KauecTBeHHbIE peakuy Ha )eHOJ.
2 | Aabaernabl. [lonstne o0 ambpaermpax. AnbpAeruaHas rpynna kKak (QyHKIHOHanbHas. DopMaibierua u ero 65, 66 1
CBOICTBA: OKHCJICHHE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIIMH crupT. [lomydeHue
QJIBJICTHI0B OKUCICHUEM COOTBETCTBYIOIIMX cupToB. [IpruMeHeHre ¢opManbpaeruia Ha OCHOBE ero CBOMCTB.
3 | Kapoonosbie kuciaorsl. Cioxubie 3¢pupnl. [lonsrie o xapOOHOBBIX KucioTax. KapOokcuibHas rpymma Kak 67 1
¢ynkiponanpHas. ['oMosormueckuii  psAA  MPEAENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHcHOT. Ilomyuenne
KapOOHOBBIX KHCJIOT OKHCJIEHHEM ajIbJIeTH/IOB. XUMHYECKHE CBOWCTBA YKCYCHOM KHCIIOTHI: OOIIME CBOMCTBa C
MHUHEPAIBLHBIMH KHUCJIOTAMHM W peakuusi stepudukanuu. [[puMeHeHne yKCYCHO# KHCIOTHI Ha OCHOBE CBOWCTB.
Berlcnime xupHbIe KHCIIOTH Ha IPHIMEpE MalbMUTHHOBON M CTEAPUHOBON KHCIIOT.
CroxHble 3¢upsI ¥ KUpbl. [lonydyenue cioxHbIX 3GupoB peakuuei srepupukannu. CiaoxHbie 3QUpPHI B IPUPOJIE,
ux 3Ha4yeHue. [IprMeHeHue ClI0KHbBIX 3(UPOB HA OCHOBE CBOWCTB.
Kupsl kak cioxxHble 3¢upsl. Knaccudukamnms »xupoB. XHMMHUUECKHE CBOWCTBA XHUPOB: THAPOJIN3 U THIPUPOBAHHE
JKUAKUX KUPOB. IIpuMeHeHue XKUpOB Ha OCHOBE CBOMCTB. Mbuia.
4 | YraeBoabl. YTIIIEBOIbI, UX Kiaccu(UKAIUS: MOHOCaxapHuabl (TJIIOKO3a, (PPYKTO3a), Aucaxapuibl (caxaposa) u 69 1
nosmcaxapHIbl (Kpaxmai 1 HeJIioi03a).
I'moko3a — BemecTBO ¢ IBOWCTBCHHOW (YHKIHMEH — abICTHAOCIHAPT. XHUMHUYECKAE CBOHCTBA TIIOKO3BI:
OKHCJICHHE B TTIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COPOUT, ClIUpTOBOE OposkeHue. [IpuMeHeHne TI0K036! Ha
OCHOBE CBOHMCTB. 3HaueHHE YIJIEBOJOB B JKMBOM MPHUPOJE M JKU3HM uesoBeka. [IoOHATHE O peakIusx
MNOJUKOHEHCAIMY U TUAPOIN3a HA IPUMEPE B3aMMOIPEBPALCHUN: TII0K03a —> TONIHUCaXapuI.
Jemonctpannu. Peakius cepeOpsHOro 3epkaia IOKO3bl. OKHCICHHE TIIOKO3BI B KHCIOTY C IOMOIIBIO
runpokcuaa Menu(ll). KayectBeHHas peakius Ha Kpaxmall.
JlabopaTopHbie padoThbI:
CaoiicTBa riaunepuna. PactBopeHue TMIepruHa B BOJIe U B3auMoeiicTere ¢ ruapokcuaom meau (11). 64
CBoiicTBa ykcycHOii KucJa0ThI. CBOWCTBa YKCYCHOW KHCIOTBHI, OOIlee CO CBOWCTBAMHM MMHEPaJbHBIX KHCIOT. 68
Jloka3aTenbCTBO HEMPEAEAbHOTO XapaKTepa >KUAKOro KHpa
B3aumopeiicTBHe I1I0K03bI M caxapo3bl ¢ ruapokcuaoM Meau(l1). KauecTBeHHas peaknusi Ha Kpaxmadl. 70
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CamocTosiTe1bHast padoTa 00y4aloIuXCs

[oxroroBka pedepara 1o 1000 BEIOPaHHOH TEME!

- MeTHIOBBIH CIIUPT U €r0 UCIIOIb30BaHNE B KAYECTBE XUMHUUECKOTO CHIPbS

- TOKCMYHOCTH METaHOJIa U MPaBUiIa TEXHUKH O€30MaCHOCTH IIPH padoOTe C HUM

- DTUJICHITIMKOIb ¥ €70 NpUMEHEeHNE. TOKCHYHOCTD STHIICHIIIMKONS 1 MpaBUia TEXHUKH 0€301acHOCTH IpH padoTe ¢
HUM

- [Nonyuenue denona u3 GeH301a ¥ IPOJYKTOB KOKCOXUMUYECKOTO TIPOU3BO/ICTBA.

- ®eromodopmanbaeruIHas CMOJIa U (PeHOIUIACTEI.

- CuHTeTHYECKHE MOIOIINE CPEICTBA

- MonouHokucioe OpoxxeHue rioko3bl. Kuciomonounsie npoayktel. CHII0OCOBaHHE KOPMOB.
- HurpoBanue nemnrono3sl. IIupokcuanx

Tema 2.4. Cojaep:xkanue yueOHOT0 MaTepuasia 4
A3zoToconepxanue 1 | Amunbl. Ilonstue 06 amuHax. AnudaruuecKkue aMHUHBI, UX KiIacCU(UKalMs U HOMEHKJIAaTypa. AHWIMH, Kak 71,72
OpTaHWYECKHUE opranndeckoe ocHoBaHue. IlomyueHne aHmINHA U3 HUTpoOeH30:1a. IIpiMeHeHne aHHIMHA HAa OCHOBE CBOMCTB.
COCJIMHEHHS. Jemonctpanuu. B3amMopeiicTBie aMMuaka M aHWIMHA C COJSTHOW KHCIOTOH. Peakmus aHmnmmHa ¢ OpoMHON
[Tonumepst BOJIOM.
2 | AMuHOKHCI0THI. Beakn. AMHHOKHCIOTH Kak aM(poTepHbIe NU(YHKINOHAIbHBIE OPraHWYECKHUE COCAMHEHUS. 73
XUMHUYECKHE CBOHCTBA aMHHOKHCIIOT: B3aWMOAEHCTBHE CO INENOYaMH, KHUCIOTAMHU U JPYT C IPYroMm (peakims
nonukoHaeHcanun). [lentuanas cBsa3p 1 nonunenTuabl. [IpuMeHeHre aMHHOKKCIIOT HA OCHOBE CBOMCTB.
benku. IlepBuuHas, BTOpW4YHAas, TPETHYHAs CTPYKTYpbl O€NKOB. XHWMHYECKHE CBOICTBa OENKOB: TOpEHHE,
JeHATypanus, THIPOJIN3, IBETHBIC peakun. brosormueckne GpyHKnny OeIKoB.
JemoHcTpanun. Jloka3arenbcTBO HaUUUs (DYHKIMOHAIBHBIX TPYII B pacTBOpax aMUHOKHCIOT. PacTBopenue n
ocaxxaeHue 6e1KoB. L[BeTHbIC peakiiy OEIKOB.
3 | Ioxumepsl. benku u monrcaxapuIsl Kak OHOTIOIAMEPEL. 75
[Tnactmaccel. [lonydeHue MONMMEPOB peakLyeld MOJMMEPU3alMUd U ITIOJIMKOHACHCAIMH. TepMOIUIacCTUYHbIE U
TepMOpeaKTHBHBIE TIacTMacchl. [IpencraBurenu mactmace. BonokHa, nx knaccudukanus. [lonydeHne BOIOKoOH.
OtaenbHbIE IPEICTaBUTEIN XUMHIECKUX BOJOKOH.
Hemoncrpanuu. 'opeHre NTHYBEro Nepa U NIEPCTIHOW HUTH.
JlabopaTopHbie padoThI: 4
CpoiicTBa 0enkoB. PactBoperme OenkoB B Bome. OOHapykeHHE OEITKOB B MOJIOKE W B MICHOM OyJbOHE. 74
Jlenarypauus pactBopa 0ejka KypHHOTO siiflia CUPTOM, pPAaCTBOPaMH COJIEH TSDKEINIBIX METaIJIOB M IIPH HarpeBaHKH.
IIpakTuyeckue padoThI:
Pemenne 3xcrniepuMeHTATBHBIX 32124 HA HIEHTHOUKAIMIO OPraHNYeCKUX COeANHeHN 76
Pacno3HaBaHue mjiacTmMacc M BoJIOKOH (2 yaca) 77,78
CamocTosiTe1bHast padoTa 00y4Yarouuxcs 4
[oxroroBka pedepara 1o 000 BEIOPAaHHON TEME:
AHWIMHOBBIE KPACHUTEIIH.
AMUHOKHCIOTHI. CIOPTUBHOE ITUTaHHE.
Benox — Monexyna >Ku3HH.
AmuHOKarnpoHoBas kuciora. KanpoH.
[Inactmaccel.
[TpupoHBIe M CHHTETHYECKUE TTOJIMMEPBI.
Bcero: 117
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3. YCJIOBUS PEAJIM3AIIUU ITPOT'PAMMBbI JNCIHUAIT/IMHBI
3.1. TpedoBanus K MHUHUMAJIBHOMY MaTepuaJbHO-TEXHUYECKOMY
o0ecrne4eHnIo

Peanu3arus mporpaMmbl JUCHHUILTAHBI TPEOyeT HATHUIWs KaOnHeTa XUMHUH.
O6opynoBanue ydyeOHOro kaOMHETa U y4eOHO — METOJUYECKOe oOecreyeHue
y4eOHOU JUCIIUILTAHBL:
1. O6opynoBanue ydeOHOTO KaOWHETA:
— TIOCAQI0YHBIC MECTA MO0 KOJIMYECTBY O0yJArOIINXCS,
— pabodee MECTO MPENoIaBaTelIs;
— KOMIUIEKT Y4eOHO-HArJISIHBIX TTOCOOUH (IIJIaKaTOB) MO JTUCIUILINHE;
— Y4YCOHUKH M Y4eOHBIE TTOCOOUS.
2. [TeuaTHbie mocoOwms
- KoMImiekT mopTpeToB y4eHBIX-XUMUKOB
- Cepyst HFHCTPYKTUBHBIX TaOJIHUI] TIO XUMHUHU
- Cepus TabnHII O HEOPTAHUIECKON XUMHH
- Cepus TabnHIl MO OPTaHUICCKON XUMHH
- Cepus TabiuIl MO0 XMMUYECKUM TIPOU3BOICTBAM
3. HaGopsl mocynbl u 71a00paTOPHBIX MPUHAJISKHOCTEH JUISI XUMHYECKOTO
HKCIIEPUMEHTA
4. Moaenu KpUCTAITUYECKUX PEIIEeTOK
5. HarypanbHbie OOBEKTHI M KOJUICKIIHH
6. PeakTuBsl
7. Texaudeckre cpeacTBa O0yUCHHUS:
- KOMIBIOTEp C  JMIICH3UOHHBIM  TPOTPAMMHBIM  OOCCIICYCHHEM U
MYJIBTUMEIHATPOEKTOP.

3.2. UudopmannonHoe odecneyeHne o0yueHust
Ilepeyens pexoMeHayeMbIX Yy4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OCHOBHBIE UCTOYHUKH:

1. T'abpuensu O.C. Xumus s npodeccuil U CHeNHATbHOCTEH TEXHHUYECKOTO
npoduis: yueonuk / O.C. I'abpuensn, U. I'. OctpoymoB. — 8-¢ uza., crep. — M.:
N3narenbckuil eHTp «Akagemus», 2014, - 258 c.

2. Taopuensu O.C. Xummsa. 10 xmacc. ba3oBblii  ypoBeHb: y4eb. s
obmieoopazosar. yupexaenuid. / O.C. T'aOpuensH. 5-¢ wusm., crepeoTurn.— M.:
Hpoda, 2009 — 191c.

3. Ta6puwensu O.C. Xumwmsa. 11 wimacc. ba3oBwiii  ypoBeHb: yueO. s
obmeoOpazosar. yupexaeHuit. / O.C. T'abpuensH. 4-e u3n., crepeotur.— M.:
Hpoda, 2009 — 223c.
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I[OHOJ'IHHTGJ'H)HBI@ HCTOYHUKMU.

1. Tlabpuensu O.C. Hacronpnass kuura yuurtens xumuu: 10 kmacc / O.C.
["abpuensn, U.I'. Octpoymos — M., 2004.

2. I'abpuensa O.C. HactonbHasa xuura yuurtens xumuu: 11 xmacc: B 2 4. / O.C.
["abpuensn, I'.I'. JIsicoBa, A.I'. BBenenckas — M., 2004.

3. I'abpuensn O.C. Xumus B Tecrax, 3ajadax, yrnpakHeHUsIX: yueo. mocobdue s
cTyn. cpen. mpod. yueonwsix 3aBemenuit / O.C. I'abpuensn, I'.I'. JIpicoBa — M.,
2006.

NuTepHeT-pecypcesr:

1. http://school-collection.edu.ru/ - Enunas KOJUICKITUS U POBBIX
00pa3oBaTEIIbHBIX PECYPCOB

2. http://him.1september.ru/ - snekTpoHHas BepcHs razersbl "XuMus'" MPUIOKCHHE
K "l centsiOps"

3. http://pedsovet.org/ - TlencoBer.org. JKuBOoe MPOCTPAHCTBO OOpa3OBaHMSI.
WHTEepHET-pecypC COAEPKUT TECOPETHUYCCKHUE W TMPAKTHUCCKUE MaTEpUaNbl JUIs
NPOBE/ICHUS YPOKOB, BHEKJIACCHBIX MEPOTIPUSATHIA

4. http://festival.1september.ru/subjects/4/ - ®dectuBangp NETArOrMYCCKUX HICH
"OTKpbITHIN ypoK". Pa3paboTku ypOKOB 110 XUMHH

5. http://www.alhimik.ru/ -  AJIXUMHUK. DnekTpoHHBIH  KypHAT  JUIA
npernoaBaTesicii, MIKOJbHUKOB M CTYACHTOB, M3YYalOIIUX XHMHIO. Bkimrouaer
METOAMYCCKUEC PEKOMEHIAIMH Il YYUTEICH XUMHUH, CIPaBOYHUKH, Onorpadum
BEJIMKMX XUMUKOB, pa3zeibl 'Becenas xumud", " Xumusa Ha KOKAbIM 1€HB' U 1.
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4. KOHTPOJIb U OIEHKA PE3YJIbBTATOB OCBOEHUA

JUCHUIIIAHBI

KOHTpOJIb U OHC€HKA pPC3YyJIbTaTOB OCBOCHHA JUCHHUIINIMHBI OCYHICCTBIIACTCA
npernogaBarcjicM B IPOHCCCC IIPOBCACHUA Ha60paTOpHI>IX N  TIPAKTHYCCKHUX
BaHHTHﬁ, TCCTUPOBAHHA, a TAKIKC BBIITOJITHCHHUA O6y‘IaI-OHlI/IMI/ICH HWHAUBUAYAJIBHBIX

3aJlaHUM.

PesyabTaTsl 00yyeHus
(ocBOeHHBIE YMEHMsI, YCBOCHHbIE 3HAHMS)

®opMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaToB 00y4eHus

YMmenus:

Bianenue OCHOBHBIMM METOJIaMH HAYyYHOT'O
MO3HAHUS, HUCIOJB3YEMbIMH B  XUMUHU:
HabI0IeHue, OINMCaHue, U3MEpPEHHUE,
OKCIIEPUMEHT;  yYMEHHE  0o0pabaThIBaTh,
OOBSCHSTH pE3yNbTaThI MIPOBEAEHHBIX
ONBITOB U JeNaTh BBIBOJBI; TOTOBHOCTh U
CIIOCOOHOCTh MPUMEHATH METOJIbI MMO3HAHUS
P PEIICHUU TTPAKTUYECKUX 3a]1a4;

HaGnronenue u omieHka pe3ysibTaToB
BBIMIOJTHEHUS MPAKTUYECKUX U JIa0OPATOPHBIX
pabor;

OILICHKA PE3YJIbTAaTOB BBIIIOJIHEHUS
BHEAYJUTOPHON CaMOCTOSATEILHON PabOThI;
OIICHKa KOHTPOJBHBIX paboT;

OLICHKA YCTHBIX OTBETOB

CdopmupoBanHOCTH yMEHUSA J1aBaTh
KOJIMYECTBEHHBIC OLEHKUM H IIPOBOJIUTH
pacuerbl 1O XHUMHUYECKUM (opMmysnaMm H
YPaBHEHUSIM;

Habmroienue u onieHka pe3ysabTaToB
BBITIOJTHEHUS MPAKTUYECKUX U JTa0OpaTOPHBIX
pabor;

OILICHKA PE3YJIbTATOB BBIIIOJHEHUS
BHEAYJIUTOPHON CaMOCTOATEILHON PabOTHI;
OIICHKa KOHTPOJIBHBIX paboT;

ChopMupoBaHHOCTH COOCTBEHHOH MO3UIIH
10 OTHOILEHHIO K XUMHUYECKON MHpOpMaLuH,
MIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.

HaOnroneHue u oLieHKa pe3ysbTaToB
BBINOJIHEHUS BHEAYTUTOPHOI
CaMOCTOSITENIbHOI paboThI;

OIIEHKA YCTHBIX OTBETOB; OIICHKA pedepaToB

Bnanenue npaBuiiaMu TEXHUKU
0€30MacHOCTH MPH UCTIOIb30BAHUH
XUMHYECKHUX BEIIECTB;

HaGnroenue u omieHKa pe3yibTaToB
BBITIOJTHEHUS MPAKTUYECKUX U JTa0OPaTOPHBIX
pabor;

3HaAHUA:

CdopMHpOBaHHOCTH IPEICTABJICHHI O MECTe
XHMMHHU B COBPEMEHHON HAay4YHOU KapTUHE
MHpa; IOHNUMAaHUC POJIM XMMUU B
dbopMUpOBaHUU KPYro30pa U
(YHKIIMOHATBLHON TPAaMOTHOCTH Y€JIOBEKa
JUISL peILIeHUs MPAKTUUECKUX 3a/1a4;

@pOHTaIBHBIN TECTOBBIN KOHTPOJIb U YCTHBIN
MHAMBUAYAJIbHBIN OIIpoc; IpoBepKa pedepaTos;
IIPOBEPKA BBINOIHEHHS CAMOCTOSTENIBHBIX
pabot, 1abopaTOPHBIX U MPAKTHUECKUX PadOT

Brnanenune ocHOBOmOIararonMu
XAMHUYECKUMU MOHATHSAMU, TEOPUIMH,
3aKOHAMU U 3aKOHOMEPHOCTSAMU; YBEPEHHOE
MOJIb30BaHNE XUMUYECKOW TEPMHUHOJIOTUEN U
CHUMBOJIUKOM;

@pOHTAIBHBIN TECTOBBIN KOHTPOJIb U YCTHBIN
MHAUBUAYAJIbHBIN ONpoc; IpoBepKa pedepaTos;
IIPOBEPKA BBINOJIHEHHS CAMOCTOSITENIbHBIX
pabot, 1abopaTOPHBIX U MPAKTHUECKUX PadOT
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