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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOTPAMMBI YUEBHOM JUCHUILIVHBI

1.1. MecTo y4eOHOIl TUCHUNIHHBI B CTPYKType MPOrpaMMbl MOJATOTOBKH CHEHHAINCTOB
CpeIHero 3BeHa:
OOmeoOpa3oBaTenbHas ~ TUCHUIUIMHA  «XWMHsD» — sBISETCS ~ 00s3aTeNbHOM  YacThIO

001eo0pazoBaTelbHOTO IIMKJIa o0Opa3oBaTelbHON mporpaMmbl B cooTBeTrctBUM ¢ DPI'OC 1o

CHEAAIBHOCTHA 13.02.13 DKCIIYATANMSA " 00CJaVKUBAHNE IJIEKTPHIECKOIr0 Hu

YJIEKTPOMEXAHHYECKOr0 000pYI0OBAHNA(TIO OTPACISAM)

1.2. Hean 1 miiaHupyemMbie pe3yabTaThl 0CBOCHHUS YUeOHOI JUCHMIIIIMHbI

1.2.1 Heau TUCHUMIHHBI

Hemun wn 3amaun aucuuriiabl DOPMUpPOBAHME Y CTYACHTOB XHWMHYECKOW COCTABIISIONICH
€CTECTBEHHO-HAyYHOM KapTUHbI MHpa KaK OCHOBBI MPUHATUS PEIICHHH B JKU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYaIUAX, OTBETCTBEHHOTO OBEACHUS B IPUPOJHOM cpeie.

3ajaun JUCHUTLIIUHBIL:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHWS XUMHUYECKHX IPOLECCOB U
SIBJIEHUM B OKpYXalollell cpeae, UETOCTHOM HAaydyHOM KapTUHBI MHpA, B3aMMOCBA3U U
B3alMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUSI IPOBOJUTH PACUEThI IO XUMUUECKUM (pOopMysIaM U ypaBHEHHUSIM XUMHUYECKUX
peaxkuui, MIaHuPOBaTh U UHTEPIPETUPOBATH PE3YIbTAaThl XUMHUUECKUX KCIIEPUMEHTOB,

3) chopmupoBaTh HaBBHIKM TPOBEACHHUS XMUMHUYECKUX DKCIEPHUMEHTATBHBIX HCCICIOBAHUHN C
CO0JII0ICHHEM TIPaBUII O€3011aCHOT0 OOPAIIEHNUs C BEIECTBaMU U J1a00paTOPHBIM 000py10BaHHEM;

4) pa3BUTh YMEHHUS aHAIM3UPOBATh, OICHUBATh, MPOBEPSATH HA JOCTOBEPHOCTH M 0000IIATH
MH(OPMALIHIO XUMUIECKOTO XapaKTepa U3 pa3InIHbIX HCTOYHUKOB;

5) copmupoBaTh yMEHHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOCH AEITEITHHOCTH U XUMHYECKHX
MIPUPOIHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMHupoBaTh TOHUMAHUE 3HAYUMOCTH JOCTHXKCHUN XUMUYECKON HAYKH U TEXHOJIOTUH JIJIst
Pa3BUTHS COITMATBHOM U TPOU3BOJICTBEHHOM chep.

1.2.2. Ilnanupyemble pe3yJabTaThl OCBOEHHSI 0011e00pa30BaTeNIbHON IMCUUILIUHBI B
coorBercTBUH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Ocoboe 3HaueHe UCHUIUIMHA UMeeT npu GpopmupoBanuu u pa3sutun OK u I1K

IIpeaMmeTHEIC PEe3YIbTATHI:

IT11 BrageTh cuCTEMON XMMUYECKUX 3HAHUM, KOTOpask BKIIOYAET: OCHOBOIOJIAralOIINeE MOHSITHS,
TEOpUU U 3aKOHBI, 3aKOHOMEPHOCTH, CUMBOJUYECKHI S3bIK XUMUH, (AKTOJIOTMYECKHUE CBEICHUS O
CBOMCTBAaxX, COCTaBe, MOJyUYEHHWU M OE30MACHOM HCIIOJIB30BAHUM BaXHEMIINX HEOPraHMYECKUX U
OpPraHUYECKUX BEIECTB B OBITY U MPAKTHYECKOM JEATEILHOCTH YeTIOBEKA;

[12 ymeTs aHaMM3UPOBATh XUMHUYECKYI0O HH(POPMAIHIO, TOTYyYaeMYI0 U3 Pa3HbIX HMCTOYHUKOB
(cpencTB MaccoBoi nH(popMaIuu, cetb IHTepHET u Apyrue);

[13 BiyameTr OCHOBHBIMH METOJAaMH HAyYHOTO IMO3HAHUS BEIIECTB W XUMHUYECKUX SIBICHUU
(HabmroieHue, U3MEPEHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE),

[14 ymeTs IpOBOAUTH pacyeThl MO XUMUYECKUM (opMyJiaM U YpaBHEHUSM XUMUYECKUX peakluit
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C UCHOJIb30BaHNEM (PU3UUECKHUX BETUYMH, XapaKTEPU3YIOIIUX BEIIECTBA C KOJINYECTBEHHON CTOPOHBDI:
Macchl, 00beMa (HOpMalbHBIE YCIOBHUS) Ta30B, KOJUYECTBA BEIIECTBA; HCIOJB30BAaTh CHCTEMHBIC
XUMUYECKUE 3HAHUS AJIA MPUHATUS PEIICHUN B KOHKPETHBIX XKU3HEHHBIX CUTYALUSIX, CBA3AHHBIX C
BEILECTBAMH U UX TPUMEHEHUEM.

I15 cdhopmupoBaTh TpPEACTABICHUS: O MATEPUAIBHOM EIUHCTBE MHUpPA, 3aKOHOMEPHOCTAX U
[TO3HABAEMOCTH SIBJICHUHN NPUPOABL; O MECTE M 3HAYEHUH XMMHH B CUCTEME €CTECTBEHHBIX HAyK U €€
poiu B 00ecCleYeHUH YCTOWYMBOTO Pa3BUTHs YEIOBEYECTBA: B PELICHUU MPOOJIEM SKOJOTMYECKOi,
SHEPreTUYECKON M MUIIEBON 0€30MacCHOCTH, B PAa3BUTHM MEAMIIMHBI, CO3JAaHUM HOBBIX MaTEpHAJIOB,
HOBBIX HMCTOYHHKOB DJHEpPrHMHM, B O00ECIEYEHUH PalMOHAIBHOTO IMPUPOJONOIb30BAHUS, B
(GOpMUPOBaHMHM MHPOBO33PEHUS W OOIIeH KyJIbTYphl YENOBEKa, a TakkKe JKOJIOTHUYECKU
00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JJ0POBBIO U IIPUPOAHOM cpene.

Koa 1 HanmeHoBaHMe Ilnanupyemble pe3yJbTaThl 0CBOCHHUS AUCIHMILIHHBI
¢opmupyeMbIX KOMIIETEHL U Oommue IIpeame
(IMYHOCTHBIE U MeTanpeAMeTHbIe) THBIE
OK 1. [loHuMaTh CyIIHOCTb U - TOTOBHOCTb K TPYy/ly, OCO3HAaHHE LIECHHOCTH MacTepCTBa, TPYI0I00HE; IT1, 112,
COLIMAIBHYIO0 3HAYUMOCTb CBOEH - TOTOBHOCTb K aKTUBHOH JI€STEIbHOCTH TEXHOJIOTHUECKON U 13

Oynyuieii mpodecCcu, MPOSBIATh K | COLUAIbHON HAMPABIEHHOCTH, CIOCOOHOCTh HHUIIMHPOBATD,
Heil YCTOIYUBBIi HHTEpEC. IUIAHUPOBATh M CAMOCTOSITENILHO BBIMOJHSIT TAKYIO JeTEbHOCTB;
- MIHTEpEC K pasiInIHbIM cdepam MmpodeccnoHaTbLHON NesTENbHOCTH,

OK 2. Opranu3oBsIBaTh - CaMOCTOSATEIHHO (POPMYITHPOBATH U aKTYTU3UPOBATH MPOOIEMY, 113,114
COOCTBCHHYIO JICSATEIHHOCTD, paccMaTpuBaTh €€ BCECTOPOHHE;
BEIOUPATH TUITOBBIC METOJIBI U - YCTaHABJIMBATh CYIICCTBCHHBIH MPU3HAK WA OCHOBAHUS IS
CII0COOBI BBITOJTHEHHUS CpaBHEHUS, KJIacCU(PUKAIIUH U 000OIICHHS
npo¢eCCHOHANTBHBIX 3a]ad, - OTIPEACIISITh IENU NSATSIFHOCTH, 3a7]aBaTh apaMeTPhl M KPUTCPHH UX
OIICHUBATh UX Y(H(HEKTUBHOCTH U JIOCTHIKEHHUS;
KauecTBo. - BBISBJIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PACCMATPHBAEMBIX
SIBIICHUSX

- BHOCUTH KOPPEKTHUBHI B JIEATEIHHOCTh, OIIEHUBATH COOTBETCTBHE
PEe3yNbTATOB IEIISIM, OIIEHUBATh PUCKH MOCIIEICTBUIN AEITEITLHOCTH;

OK 4. OcymiecTBnATh HOUCK U -YMETb IIEPEHOCUTDH 3HAHUS B II03HABATEIbHYIO U IIPAKTUYECKYIO 112, 115
UCIIOJIb30BaHKE MH(OPMALIHH, 00J1aCcTH JKU3HENEATEILHOCTH;
HeoOxoanMoH it 3h(HPEeKTUBHOTO | - YMETh MHTEIPUPOBATh 3HAHMS M3 Pa3HBIX NMPEAMETHBIX 00IacTel;
BBITIOJTHEHHS PO eCCHOHANBHBIX - BBIIBUTATh HOBBIE UJEH, IPEATIaraTb OPUTMHAIBHBIE TIOAXOABI U
3a1a4, Npo(ecCHOHAIBHOTO U peleHus;
JIMYHOCTHOTO Pa3BUTHUSL. - CIIOCOOHOCTH MX HCIIOIb30BaHMS B T03HABATEIBHON U COIIMANBHOMN

MPaKTHKE
OK 5. Vcrionb3oBath - HCTIOJIB30BATh CpeicTBa HH(POPMAIIMOHHBIX K KOMMYHHUKAITHOHHBIX 2
nH(popMannoHHO- TEXHOJIOTHI B PEIICHNN KOTHUTHBHBIX, KOMMYHHKATHBHBIX H
KOMMYHUKAIIMOHHBIC TEXHOIOTUH OpraHU3aIMOHHBIX 3aJa4 ¢ COOIIOICHUEM TPEeOOBaHUIT IPrOHOMHUKH,
B IIpo(heCcCHOHABLHOM TEXHHKH 0€30I1aCHOCTH, THTHEHBI, PECypcocOepekeHus], PAaBOBBIX 1
JIeSITETIbHOCTH. STUYECKUX HOPM, HOPM MH(OPMALMOHHOM 0€30MacHOCTH;
OK 8. CamocToATeNnsHO - TOTOBHOCTb K CAaMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U 15
ONpeAeNsITh 3aJauu CaMOOTIPEAEICHUIO;
po(eCCHOHANBHOTO U -OBJIa/ICHHE HaBBIKAMH y4eOHO-HCCIIEI0BATENBCKOM, IPOSKTHOM 1
JIMYHOCTHOTO Pa3BUTHS, COLMATIBHON AEATEIBHOCTH;
3aHHMAaTbCs CaMOOOPa30BAHUEM, - OCYIECTBIISATH TO3UTHBHOE CTPATETUUECKOE MTOBEACHHUE B PA3INYHBIX
OCO3HAHHO MJIAHUPOBAThH CHUTYaIUsIX, IPOSIBISITE TBOPYECTBO U BOOOpakeHHE, OBITH
MTOBBIIIICHUE KBATH(UKAIHH. WHHUIIATUBHBIM
1K Beinosnusars HeoOX0ouMble -aHAIM3UPOBATh MOJIyUYEHHBIE B XO/I€ PEILICHUS 3aJa4 PE3yJIbTATHL, 114
TUTOBBIE PACUETHI. KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE

B HOBBLIX YCJIOBUSX.




2. CTPYKTYPA U COAEP KAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOH TUCUMILIHHBI M BU/IbI Y4eOHOH padoThl

Buna yueOHoii padoThI

Oovem ¢ uacax

B TOM YHCJIC:

O0bem o0pa3oBaTe1bHON NPOrpaMMbl y4eOHOH AW CHHUIIIMHBI 66
B TOM YHCJIE:

1. OcHOBHOe coflep:kaHue 56
B TOM YHCJIE:

TEOPETUIECKOE 00yUCHUE 40
MPAKTUYECKHE 3aHATHUS 16
2. IlpodeccuoHAIbHO OPHMEHTHPOBAHHOE co/epKaHHe (colep:KaHHe 8
MPHUKJIATHOT0 MOTYJISA)

B TOM YHCJIE:

TEOpEeTHYECKOe 00yUeHne 4
MPAKTUYECKHE 3aHATHUS 4
WHauBuyanbHBIA POCKT (J1a/HET)

IIpomMeskyTouHasi aTTecTalus 8 opme UG depeHIIHPOBAHHOIO 3a4éTa 2




2.2. TemaTHYeCKHUIi MJIaH U coJep:KaHNe Y4eOHOM AU CHUIIIMHBI

HaunmenoBanue pa3aeoB u Coaepixanue yueOHOro MaTepuaJa, JabopaTopHbie padoThl M NPAKTHYECKHE 3aHATHS, NPoeKT | O0bem | OK n
TeM yacop | IIK
1 2 3 4
OcCHOBHOe co/Iep:KaHue
Pa3nes 1. O0mas m Heopraumyeckast XUuMHs
Tema 1.1. Xumus - HayKa 0 Copep:xxanue y4e0HOIro0 MaTepuasa OK 1,
BellecTBax Cocras BemecTBa. BenjecTBa NOCTOSHHOTO ¥ IEPEMEHHOTO cocTaBa. Mi3MepeHue BemecTBa: aTOMHast 2 OK 2
U MOJIEKYJIIpHAsi MacChl, KOJMYECTBO BeIllecTBA. ATperarHoe cocTosiHue BeniectBa. CMecH BEUIECTB.
AJIOTpOnTHBIC MOIU(DUKAIIHH.
IIpakTnyeckue 3aHATHS
Pemenue 3a1a4 Ha HaX0X/I€HUE MOJIEKYJISIPHOM MacChl BEIIECTB M MaCCOBOI J10JIM 3JIEMEHTOB B 2
BELIECTBE.
Tema 1.2. CTpoenune aroma Copep:xxanue y4e0HOIro MaTepuasa OK 4,
AToM — cnoxkHas yactuna. Ctpoenue aroma. CoctaB aTOMHOTO si/ipa. DJIEKTPOHHAsE 000JI04YKa OK 5
aTOMOB. BajsieHTHbIE BO3MOYXKHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB. DJIEKTPOHHAs KJIacCU(PUKAIUS 2
XHMHYECKHX DJIEMEHTOB: S — P — d — f — n1eMeHTHI.
IIpakTnyeckue 3aHATHS
CocraBieHue 3JIeKTPOHHBIX (POPMYJI ATOMOB XUMHYECKUX 3JI€MEHTOB. 2
Tema 1.3. Ilepuoanuecknid Copep:xxanue y4e0HOIr0 MaTepuasa OK 4,
3aKO0H U NEepHOAUYECKAasd Ortxkpeitue Ilepuoanueckoro 3akoHa. [lepuonnueckuii 3akoH U crpoeHue atoMa. CTpoeHue 2 OK 5
CHCTeMAa XUMHYEeCKUX [Tepuoanueckoit CUCTEMbI XUMUYECKUX 1€MEHTOB. [[puuiHbI U3BMEHEHUSI METAIUTMUECKUX U
yjiemeHTOB /I.M.MenpesieeBa HEMETAJUIMYECKUX CBOWMCTB 3JIEMEHTOB B IpyINax ¥ NepUoaax.
Tema 1.4. Tunbl xumuyeckoin | CoaepxaHue y4eOHOro MmarepuaJia OK 4,
CBSI3H. [ToHsTHE O XMMHYECKOM CBSI3U. THIIBI XUMUYECKOM CBS3H: KOBaJICHTHAs, MOHHAS, METaJlInyecKas, 2 OK 5
Crpoenne BemecTsa BOIOpOAHAas. TUNBI KPUCTAJUIMUECKUX PELIETOK.
Tema 1.5. Xumnueckue Conepxanue y4eOHOro MaTepuaJia OK 4,
peaxkiun [TonsiTue o xuMudeckoi peakuu. Kinaccudukanus XuMUUYeCKUX peakifii B HEOPraHMUeCKONH XUMHUU. 2 OK5

BeposTHOCT NpoTeKaHUsi XUMUYECKUX peakiuid. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.
Crenens okucnenus. Okucnutens. BocctanoButens. Kimaccudukarys OKUCITUTEIBHO-
BOCCTaHOBUTENIHOM peakuuu. MeToJ1 3JIeKTPOHHOTro OaiaHca.




IIpakTHYecKHe 3aHATHA

PaccranoBka koaddunrieaToB B OBP MeTo10M 351eKTpOHHOTO Oananca 2
Tema 1.6. PacTBOpHBI. Coaepxkanue yueOHOro MaTepuaa OK 4,
Teopus 3JIEKTPOJIUTHYECKOM [TonsTue o pacrBopax. PU3NKO-XUMHUYECKAS TPUPOJIA PACTBOPEHUS U PACTBOPOB. MeXaHU3M 2 OK5
JHCCOIMALIHM. JHACCOLMAIMK BEMIECTB C PA3JIMYHBIMU TUIIAMH XUMUYECKOU CBA3U. Jluccounanus Boabl. Teopus
I'maposus coaeit AJIEKTpUYECKOM aucconnanuu. OOpaTUMBIN U HEOOPATUMBINA TUAPOIN3. [IpakTHUeckoe mpuMeHeH e
TUAPOIHN3a.
IIpakTnyeckue 3aHATHS
Pemienue 3a1a4u Ha onpeieJIEHUE MACCOBOM 101U pacTBOPEHHOTO BEIIIECTBA B PACTBOPE. 2
Peakuiuu MOHHOTO OOMEHa, HAYIIHE ¢ 00pa30BaHUEM OCaJIKa, T'a3a UM BOJBIL. 2
HcnbiTanue pacTBOPOB COJIEH MHIUKATOPOM. [ 'HIIposin3 comen. 2
Tema 1.7. MeTaisbl Coaepxkanue yueOHOro MaTepuaa OK 4,
Knaccudukanust Heopranumdeckux BemiecTs. [IpocTeie BemecTBa — MeTamuibl. O0mme Gpuznueckue 2 OK5
CBOICTBa METAJNIOB M X BOCCTAHOBUTEINIbHBIE cBOKCcTBA. OOIIHE CIIOCOOBI MOTYYCHHS] METAJIIOB. IK
3HaueHHe METAUIOB B IPHUPOJIE U KU3HH OPraHU3MOB.
IIpakTHYecKHe 3aHATHA
B3anmoaeiicTBre METaIOB C paCTBOpPaMU COJIEH. 2
Tema 1.8. Hemerasuibl Copep:xxanue yueOHOIro MmaTepuaja OK 4,
Hewmerannel B nepuoauueckoii cucteme. HemeTansl — mpocThle BelecTBa. AJIJIOTPOIIHSL. 2 OK 5
XUMHYECKUE CBOMCTBA HEMETAUIOB. OKUCIHUTENIbHBIE CBOMCTBA HEMETAIIIOB. BoCCTaHOBUTENIBHBIE
CBOWCTBA HEMETAJLJIOB.
Tema 1.9. Knaccupuxanus Copep:xxanue yueOHOIro MmaTepuasa OK 4,
HEOpraHu4eckux coenunenni | Knaccudukanus HeopraHuueckux coeAMHeHn. Cxema reHeTHUECKON CBS3H HEOPTaHUUECKUX 2 OK 5
coeMHEeHNH. ['eHeTnyecKas CBsI3b MEXAY KJIacCaMH HEOPTaHMYECKUX COCTMHEHUH.
Tema 1.10. Xumuveckue Coaepxkanue yueOHOro MaTepuaa OK 4,
CBOIiCTBA OKCH/IOB Knaccudukamys 1 XuMHIYecKHe CBOMCTBA OKCHJIOB. 2 OK'5
Tema 1.11. Xumuueckue Conepxanue y4eOHOro MaTepuaJia OK 4,
CBOMCTBA KHCJIOT Knaccudukanmst 1 XuMuueckne CBOMCTBA KHUCTIOT. 2 OK 5
Tema 1.12. Xumuueckue Copep:xxanue y4eOHOro MmaTepuaja OK 4,
CBOIiCTBa OCHOBAHHI Knaccudukanus 1 XuMHYECKHE CBOMCTBA OCHOBAHHMIA. 2 OK 5
Tema 1.13. Xumuueckue Conep:xxanue yueOHOro MmaTepuasa OK 4,
CBOMCTBA CoJIei Knaccudukanus 1 XMMIYIECKHe CBOWCTBA COTIEH. 2 OK'5




IlpakTHyeckne 3aHATHA

I'eneTmueckas CBA3b MCXKAY KilaCCaMM HECOPraHNYCCKUX BCIICCTB.

Paznen 2. Oprannyeckasi XuMus OK 4,
Conepxanue y4eOHOro MaTepuaJia OK'5
Tema 2.1. Ilpeamer [Tonsarue 06 opraHMYECKOM BEIIECTBE U OpraHudecKoil Xxumun. OCOOEHHOCTH CTPOCHUS
OpPraHu4ecKoil XUuMHH OpraHM4ecKuX coequHeHu. OCHOBHBIE MOJIOKEHHS Teopuu cTpoeHuss A.M.byTtiepoBa. Xumuueckoe
CTpOCHHE U CBOMCTBA OpraHndeckux BemecTB. [loHsTHe 00 n3oMepuu. 3HaUeHUE TEOPUU
A.M.byTiepoBa AJisi pa3BUTUS OPraHUYECKOW XUMHUHU U XUMUUYECKUX TPOTHO30B. THUITBI XUMUYECKUX
CBs3EH.

Tema 2.2. Copep:xxanue y4e0HOIro MaTepuasa OK 4,
IIpenenbHbie yriieBoAoOpoabI [IpenensHble yriaeBoaopoabl. Ankanbl. ['oMonoruueckuii psii, 130Meprs 1 HOMEHKJIATypa ajIKaHOB. OK 5
XUMHYeCcKHe CBOWCTBA aIKaHOB (MeTaHa, 3TaHa): TOPEHHE, 3aMellleHue, pa3IoKeHue,

Jgeruapuposanue. llpumeHenue alkaHoB Ha OCHOBE X CBOMCTB.
Tema 2.3. HenpeneiabHble HenpenenbHbie yriaeBogopoabl. AJKEHBI, alIKaJNCHBI, AIKWHBI, QpEHBI. 0COOEHHOCTH CTPOCHUS
YIJIEBOAOPOABI MOJIEKYJI, TOMOJIOTUYECKUM psiJl, ”3OMEPHS U HOMEHKJIaTypa. XMMUYECKHUE CBOMCTBA: TOPEHHUE,
NPUCOEIMHEHNE, TUApaTanusl, notumepusanus. [I[pumMmenenne Ha ocHoBe UX cBOUCTB. [loaumepsl.
[imactmaccel.
Tema 2.4. Copep:xxanue y4e0HOIr0 MaTepuasa OK 4,
Kucaopoaconepxamue Crnuptel. ['mapokcunbHas rpynna kak GyHkiuoHansHas. [loasTre 06 0AHOATOMHBIX U OK 5
OpraHMYecKue coeInHeHHus MHOTOATOMHBIX CIHPTaX.
Kap6oHoBsie kucinotel. Cinoxubie 3Gupsl. JKupbi.
VYrneBoabl, MX KiIacCUPHUKAIUSA: MOHOCAXapUAbl, TUCaXapuabl U MOIHcaxapuipl. 3HAU€HUE YTIIEBOJOB
B YKMBOU MPUPOJIE U )KM3HU YEJIOBEKA.
Tema 2.5. Copep:xxanue y4e0HOIr0 MaTepuasa OK 4,
A3oTconepxaime OO01mast xapakTeprCcTHKa a30TCOACPIKANIUX OPTaHUIECKIX COCTMHEHUI: TIOHATHE 00 aMUHAaX. OK 5
OpraHMYecKue coeInHeHHUs Knaccudukanusa amunos. dusznyeckre, XMMUYECKUE CBOMCTBA aMUHOB. AHUJIMH.
AMMHOKUCIOTHI. benku.
Paznea 3. Ilpukiaagnoii MoayJb
Tema 3.1. XumMus B :KHU3HU Coaepxanne OK 1,
odmIecTBa XuUMHU3aLus CeIbCKOr0 X0351MCTBA U €€ HAIIPABJICHUS. OK 2,
XuMu4ecKasi MPOMBIIUIEHHOCTh U XUMUYECKHE TEXHOJIOTUU. ChIpbe N1 XUMHYECKON OK 4,
MPOMBIIUIEHHOCTH. BoJla B XMMUYECKON POMBIIIEHHOCTU. DHEPIHsl AJI1 XUMUYECKOTO OK 5,




pou3BoJcTBa. HayuHble NPpUHIMIIBI XUMHUYECKOTIO IIPOM3BO/ICTBA. 3alllUTa OKPY>KAIOIIEN CpeIbl U OK 8,
OXpaHa TpyJla NPYU XMMHUYECKOM MPOU3BOJCTBE. [IK
IIpakTHYecKkHe 3aHATHA
O3HakoOMJICHUE C KOJUISKIIMEH MUHEPATbHBIX yaoOpeHuid. OnpeaeneHue yao0opeHui. 2
IToaroroBka 10KJIaJ0B, KPOCCBOPAOB, IPE3CHTALUMN.
Tema 3.2. [IpousBoacrso Conep:xxanue OK 1,
HEOPraHU4YeCKUX BellecTB. OO01u1re mpeacTaBIeHHsI O IPOMBIIIUIEHHBIX CIIOCO0aX MOyuYeHHEe XMMUYECKHX BEIECTB (Ha puMepe 2 OK 2,
3HavyeHUe M MPUMEHEHUE B MIPOM3BOJICTBA KAJIUS XJIOPUCTOTO). OK 4,
OBbITY H HA IIPOU3BO/ICTBE MpakTHYecKHe 3aHATUS OK'5,
Penienne npakTHKO-OpUEHTUPOBAHHBIX 3aJaHUN O POJIM HEOPTAaHUYECKOW XMMHUU B Pa3BUTHH B 2 OK3,
Pa3HBIX OTPACIIAX NPOMBIIUIEHHOCTH. [Ipo6iemMbl 0TX00B M TOOOYHBIX MPOAYKTOB. Pemenue 1K
po0JIeM IKOJIOTHYECKOM, YHEPTeTHUECKOM 1 MHIIEBOH 0€30IacHOCTH.
IIpomeskyTounas arrectanus ((uddepeHUMPOBAHHDbIN 3a4€T) 2
\ Bcero: 66
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

INPUMEPHASA TEMATUKA HHIAUBUAYAJIBHBIX ITPOEKTOB I10 JTUCHUIIJIMHE

. IIpupoaubie pecypcbl

. OboraiieHne None3HbIX UCKONAEeMBbIX

. MeTainyprus IBETHBIX METAJIJIOB — YBIIEKATEIbHBIA MUDP BBICOKUX TEMIIEPATYD

. Meramnyprus — nepcreKTuBHasl OTPacib IPOU3BOACTBA

. Meramnyprus cerogss, 3aBTpa, I10CJIe3aBTpa..

. KpeMHuii — NCTOYHUK COJTHEYHON YHEPTUU

. OU3UKO-XUMHMUYECKUE SIBICHUSA — OCHOBA COBPEMEHHBIX METO0B UCCIICIOBAHNUS

. IIpompbInienHas 6€30MacHOCTb U TUTHEHA TPYJa — OCHOBAa COBPEMEHHOTO ITPOU3BO/ICTBA
. MeTaisl »KM3HU U METaJUIbI U1 )KU3HU

. [IBeTHBIE METAJUIBI U CILIABBI

. OxpaHa OKpy’Karouen cpesibl T XUMUYECKOTO 3arpsi3HEHUS

Boga kak peareHT u Kak cpefa AJjisi XMMAYECKOro Impouecca

Hcropus nostydeHus: ¥ IpOU3BOACTBA ATFOMUHUS

Ponp MeTamioB U cI1aBOB B HAYYHO-TEXHUYECKOM IPOTpeCCe.

Koppo3sust MeTarioB 1 criocoObl 3aUThl OT KOPPO3UH.

XUMHS METAJIJIOB B MO MPO(EeCCHOHATBHOM NesITETbHOCTH.

XuUMHST HEMETAIOB B MOEH MTPOQeCCHOHAIBHON EATEILHOCTH.

DTaHOJ: BenuyJaiiiiee 6;1aro U CTpaIrHoe 3710.

Kuznp n gesrensHocth .M. Menneneena.

Hcropus nomydeHns HIMHKA, €r0 XMMUYECKHAE CBOMCTBA U IPUMEHEHHE IMHKA B IPOMBIIUIEHHOCTH
Menp ¥ €ro COeIUHEHU.

Ucropus nosiBineHus kapanaama (yriaeposm).

[Ipumenenne ynoOpeHuit ¢ yueToM NOTPeOHOCTH PacTeHH.

Coenunenus cepedpa u 3070Ta.

Ponb HeopraHnyecko XMMUM Kak HAyKH B Pa3BUTHU CEIBCKOT0O X034iCTBA.

11



3. YCJIOBUS PEAJIU3AIIMU ITIPOTPAMMBI YYEBHOM JTACIUILIAHBI

3.1. MaTepuajibHO-TeXHUYECKHE YCJIOBUSA Peaiu3allMi AU CHUIIMHbI
I[J'I}I pcam3anuu MmporpaMmbl JUCHUTUIAHBI JOJIZKHbBI GBITB npeaAyCMOTPCHBI CICAYIOMIUC CIICHUATIBHBIC
MTOMEIICHUS: yIeOHbIN KaOMHET XUMHUHU W/WUIH YU4eOHOM XUMUYECKOH T1abopaTopum.

O6opynoBanue yuyeOHOro kaOuHera (HArjsiiHbIe MOCOOMsI): HAOOPHI IIAPOCTEPIKHEBBIX MOJCIICH
MOJIEKYJ, MOJENN KPUCTAJUIMYECKUX PEIIETOK, KOJUIEKIMH IPOCTBIX M CIOXKHBIX BEUIECTB H/HIN
KOJUIEKIIMM TIOJMMEPOB; KOJUJIEKIMS TOPHBIX MOpPOJ M MUHEpajoB, Tabmuna MenzaeneeBa, yueOHbIE
¢GmbMBL, 1IM(QPOBBIE 00pa30BaTEIbHbBIE PECYPCHI.

Texnudeckue cpeacrsa 00y4eHHMs: KOMIBIOTEP C yCTPOMCTBaAMM BOCIPOM3BEICHMS 3BYKa, IPHUHTED,
MYJIBTUMEANA-TIPOEKTOP C IKPAHOM, MYJIbTUMEANNHAS JOCKA, YKa3Ka-MPE3eHTEP Ui MPe3eHTAIHI.

OoOopynoBanue Jadoparopuv U pado4YUX MecT JA0OPATOPUM: MEH3YPKH, MHUIETKU-KANEIbHULIBI,
TEPMOMETPBI, MUKPOCKOII, JIyIbl, MPEAMETHBIE W TOKPOBHBIC CTEKJA, IUIAHIIETHI ISl KareIbHBIX
peakmnuii, ¢uIbTpoBalbHAsA OyMmara, TPOMBIBAJIKH, CTEKISHHBIC TMPOOWPKH, PE3UHOBBIC MPOOKH,
¢dboHapuky, HabOp PEAKTHBOB, CTEKJISHHbIC MAJOYKH, IITATUBBI IJS MPOOMPOK; MEpPHBIC LMIUHAPHI,
BOPOHKHU CTEKJISSHHbIE, BOPOHKHU JenuTenbHble HuauHapuueckue (50-100 mut), CTYNKH C MECTUKOM,
dbapdopoBbie Yaliku, TUHIETH, GUIBTPBl OyMa)kKHBIE, BaTa, MapJisg, YaCOBbIC CTEKJa, DJICKTPOILIUTKH,
n1ab0opaTOpHBIE MITATUBBI, CIUPTOBBIE TOPENIKH, CITUYKH, TPUOOP IS MOTyYSHHS Ta30B (WM MpOoOUpKa C
ra3o0TBOAHON TpyOKoO#), AepxaTenu Jisl MPOoOUPOK, CKISHKU JJIsi XpPaHEHUS PEaKTHBOB, Pa3daTOUHBIE
notku; xumudeckue crakansl (50, 100 u 200 mun); mInarenu; MUHLETHI; TUTEIIbHBIE UMb, CEKYHAOMEPHI
(Taitmepsl), MmepHbIe TTpoOupku (Ha 10-20 mi) u mepabIe KOa0bI (25, 50, 100 u 200 mur), BoasHas OaHs
(M TEpPMOCTAT), CTEKJISHHBIC TMaJOYKHU;, KOHWYECKHWEe KoiObl mns tutpoBanus (50 m 100 wmu);
WHAMKATOPHBIE MOJOCKH Ui onpeaeneHus pH u ctanmapTHas WHIMKATOpHAs IIKajia; YHUBEPCAIbHBIN
uHanKaTop; munetku Ha 1, 10, 50 mu (umm mo3atoper Ha 1, 5 u 10 M), OropeTku s TUTPOBAHWS,
MeauinHckue mmpuikl Ha 100-150 M, maGopaTopHble W/WMIM aHAIWTUYECKHE Bechbl, pH-MeTpsl,
CYHIHMIBHBIN Kad, U 1p. 1aboparopHoe 000pyI0BAHUE.

3.2. Ua¢opmannoHHOe o0ecnieyeHne peain3aliu MporpaMmbl
IlepeyeHb peKOMeHyeMbIX Y4eOHbIX U3IaHUI, TOMOJHUTEIbHOI JUTEPATYPbl, HHTEPHET-PECYPCOB

OcHOBHBIC HCTOYHHKH:
1. Epoxun HO.M., KoBanésa N.b. Xumus nns npodeccuil U crenuagbHOCTEH TEXHUYECKOTO M
€CTECTBEHHO-HAy4HOTO npoduieit. — MockBa, 3narensckuii ieHTp «Akamnemusi», 2018.
2. Tabpuensn O.C., JIpicoBa I'.I'. Xumus TecTsl, 3a7jauu U ynpaxkHeHHUs - MockBa, M3narenbckuii
neHTp «Axagemus», 2018.

JonosHuTE/bHbIE HCTOYHUKHU:

1. Tabpuensa O.C., OctpoymoB W.I'Xumus mis npodeccuii U crenuaabHOCTeH TEXHUYECKOTro
npoduist: yaeOHUK s CTy . YupexaeHui cpen. [Ipod. o6pa3zoBanus.- 3-e uz., nepepad. U gorm.
— M.: U3narensckuii neHTp «Akanemusi», 2016.-272 c.

2. Tabpuensu O.C., OctpoymoB N.I'., CnaakoB C.A., [lopodeeBa H.M. Ilpaktukym: yue6. [Tocobue
st ctyn. Yapexnaenuit cpen. [Ipod. odbpazoBanus. — M., 2014.

3. Taopuensn O.C., JIpicoa I'.I'. Xumus. TecTsl, 3amaun u ynpaxkuenus: y4ue6. [Tocobue ans cryn.
Yupexnaenuii cpen. [Ipod. oopazoBanus. — M., 2014.

4. Ta6puensa O.C., JIsicoBa I'.I'. Xumusi: kaura 111 npenogaBatess: y4ueo.-meron. [locodue. — M.,
2012.

5. Xomuenko WN.I'. O6mas xumus. COOpHUK 3a1a4 U ynpaxHeHuid — M, 2011.

HNHuTepHeT-pecypcesl
https://nashol.me/20220701145274/himiya-erohin-u-m-2013.htm| («Xumua» H0.M. EpoxuH)
www.hvsh.ru (kypHam « XuMHUS B IIIKOJIEY ).

3. www.hij.ru (kypHai «XuMHsL U )KU3HBY ).
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https://nashol.me/20220701145274/himiya-erohin-u-m-2013.html
http://www.hvsh.ru/
http://www.hij.ru/

4. www.chem.msu.su/rus/elibrary (smexTporHast OHOIHOTEKA YI€OHBIX MAaTEPHAIIOB)
5. http://chemlib.ru (6ubaroTeka mo Xumrn)

6. https://www.den-za-dnem.ru/school.php?item=302 («Pecypchl Mo XuMuu — 371. OHOIHOTEKA)

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS YYUEBHOM JUCIHUILIMHBI

KoHTposs M OILleHKa pacKphIBAIOTCS 4Yepe3 YCBOCHHBIC 3HAHHWS M NMPHOOPETEHHBIE CTYJICHTAMH
YMEHHUS, HallpaBJIeHHbIE HAa (POPMHUPOBAHKE OOIIUX U MPOPECCHOHATBHBIX KOMIIETEHIIUHA.

Kon u HanmeHoBaHue GopMHPYeMBbIX
KOMIIeTeHIM i

Pasnen/Tema

Tun oueHOYHbIX MEPONPUATHIA

OK 1. TloHumaTh CyImIHOCTh M COIHMATHHYIO
3HAYMMOCTh CBOeW Oynymel mnpodeccun,
MIPOSIBJISITh K HEM YCTOMYMBBIN MHTEPEC.

Paznen 1, tema 1
Pasnen 3, remal, Tema 2

[IpakTHKO-OpHEHTHPOBAHHBIE TEOPETUUECKUE H
MIPaKTUIECKHE 3aJaHUS Ha XapaKTePU3AIIHIO
XIMHWYICCKHX JICMEHTOB.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO
JICSITEIbHOCTD, BBIOMPATh TUIIOBBIC METOJBI U
CHOCOOBI  BBIMOJHEHHS MPOPECCUOHATBHBIX

Paznen 1, tema 1
Paznen 3, temal, Tema 2

Keiic (c yaueToM Oyaymieit mpodeccuoHaTbHON
JESTeIbHOCTH) BO3MOXKHBIC TEMBI KEHCOB:
1. Pojib METaJUTIOB | CILUIABOB B HAYYHO-

3aja4y, oueHuBaTh uX O3(dexkTHBHOCTL WU TEXHUYECKOM IIporpecce..

Ka4ecTBO. 2. Koppo3sust MeTauioB ¥ ClIOCOOBI 3aLUTHI OT
KOPPO3HH.
3. IIBeTHBIE METaJUIBI U CIUIABBI

OK 4. OcyuiecTBasITh IIOMCK n | Paznen 1, Temsr 2 - 13 IIpakTUKO-OPUEHTUPOBAHHBIE TEOPETUUECKUE U

UCIIONIb30BaHue uH(opMaluu, Heobxomaumoi | Pasmen 2, temsr 1 - 4 MIPaKTUIECKHE 3a1aHusl.

JUTST s pexTruBHOTO BeIMoaHeHwst | Pasnen 3, temal, 2 CamocrosiTenpHast paboTta

npodeccHoHaIbHBIX 3amad, Perrenne THIIOBBIX 33724

npo¢eCCHOHATHHOTO u JUYHOCTHOTO [IpesenTamnms, KoKIa

Pa3BUTHSL.

OK 5. Mcnonb3oBath HHOOPMAITHOHHO-
KOMMYHHUKAIMOHHbBIE TEXHOJIOTUH B
npodeccroHaNbHO eI TeIbHOCTH.

Pasnen 1, rembr 2 - 13
Pasgen 2, temer 1 - 4
Paznen 3, tema 1, rema 2

CamocrosiTenpHas paboTa.
TectupoBanue

OK 8. CaMOCTOSATENBHO ONPENEIIATh 3a1a41
npodeCcCHOHAIBHOTO U JINYHOCTHOTO
Ppa3BUTHS, 3aHUMAThCsl caMO00pa30BaHKEM,
OCO3HaHHO IUIAHMPOBAThH HOBBIIICHHE
KBaJTU(UKAIHH.

Pasnen 3, rema 1, Tema 2

CamocrosiTenpHas paboTa.
TectupoBanue

TIK BrImtoaHaTh HEOOXO0AMMBIE TUIIOBBIE
pacyeTsl.

Pasnen 1, rema 7
Paznen 3, temal, Tema 2

[IpakTHKO-OpHEHTHPOBAHHBIC pacyeTHbIC
3aJlaHus, KCIOJB3yeMbIle B  OBITOBOW U
[IPOU3BOJICTBEHHOM JESTEIbHOCTH YEJIOBEKa.
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