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1.1losicHUTEILHASA 3aIIUCKA

O6meoOpazoBaTeIbHas ydyeOHass JUCHMIUTMHA OV].11 «Xumus»
npeaHa3HaueHa s u3ydeHuss xumud B OI'BIIOY «byiickuil TeXHHKyM
KEJIE3HOOPOKHOTO TpaHcropta KocTtpoMmckoit obnactu» (nmanee TEXHUKYM),
peanu3yronieM 00pa3oBaTelIbHYI0 MPOrpaMMy CpeAHero ooOiero oOpa3oBaHUs B
npenenax OCBOEHHUS OCHOBHOM MpodecCHoHaTbHONW 00pa3oBaTeNbHON MpOrpaMMbl
CIIO (OIIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oOBaHHS TPH MOATOTOBKE
KBATH(UITUPOBAHHBIX pa00OYHX U CITYKAIIHX.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpeagnero oOrmiero
00pa3oBaHusl, MPEIBIBISIEMBIX K CTPYKTYPE, COJEPKAHUIO U PE3ybTaTaM OCBOCHMS
yaeOHor mucrumuimabl OY /.11 « Xumus», B COOTBETCTBUU ¢ PexomeHmarusMu 1o
OpraHW3alMd TOJIYYCHHS CpeIHEro oOmero oOpa3oBaHUS B Tpeaeiiax OCBOCHUS
o0pa3oBaTeNbHBIX MPOTpaMM CpeAHero mpodeccruoHanbHOro 00pa3oBaHus Ha Oasze
OCHOBHOTO  oOmIero oOpa3oBaHusi ¢ ydeToM TpeOoBaHuil  (eepabHbIX
roCyJapCTBEHHBIX  00pa3oBaTENbHBIX CTAaHAAPTOB U  MOJydaeMoi mpodeccuu
CpEeIHEro npoeccuoHaIbHOTO oOpa3oBaHuUs (muceMo JlenapTaMeHTa
rocyJapCTBEHHOM TMONUTHUKKH B cdepe mnoaroroBku padounmx kaapo u JIIO
MunucrepcTBa 06pazoBanus U Hayku Poccun ot 17.03.2015 Ne06-259).

Conepxxanue mporpammbl OY]J[.11 «Xumus» HampaBlIeHO Ha JIOCTH)KCHHE
CIEIYIOUIMNX LeJIei:

1. (dbopMHpoBaHrEe y 00y4arOIMXCsl YMEHUSI OLEHUBATh 3HAYMMOCTD
XUMHUYECKOTO 3HAHUS ISl KAKJOT0 YEIIOBEKa;
2. dbopmupoBaHre y OOy4YaIOIIMXCA LIETIOCTHOTO IMPEJICTABICHUS O

MHUpPE U POJIM XUMHUHU B CO3J]aHUU COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHHBI
MHpa; YMEHHS  OOBACHATH OOBEKTHI M  MPOLECChl  OKPYKAIOIIEH
JNEUCTBUTEIBHOCTUA: TPUPOAHOM, COLMUAIBHOM, KYJBTYPHOU, TEXHUYECKOU
Cpelibl, UCTIONB3YS ISl 9TOT0 XMMUYECKUE 3HAHMUS,;

3. pa3BUTHE Yy 00YyYaIOMUXCSl YMEHUI pa3nnyaTh (PaKThl U OIEHKH,
CpPaBHUBATh OIIEHOYHBIC BHIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSAMH OILICHOK H
CBSI3b KPUTEPHUEB C OMPEEICHHOM CUCTEMOMW IEHHOCTEH, (GOopMyIHpOBaTh U
00OCHOBBIBAaTh COOCTBEHHYIO MO3ULIUIO;

4, npuoOpeTeHHEe 00y4YaroIMMHCS OMbITA pazHooOpazHoU
JEATETBbHOCTH, TIO3HAHUS M CAMOTIO3HAHMS; KITFOYCBBIX HABBIKOB, HMMECIOITUX
YHUBEpPCAJIBHOE 3HAYEHUE [JISl Pa3IMYHBIX BUOB JCSATEILHOCTH (HABBIKOB
peuieHust mpoOiaeM, TPUHATUS PEIICHWH, TOWCKa, aHaiu3a U 00paboTKU
uHpopMaIMM, KOMMYHUKATHUBHBIX  HABBIKOB,  HABBHIKOB  HM3MEPEHUH,
COTpyJIHHUYECTBa, O€30MacHOro oOOpalieHuss BEIIECTBAMH B IOBCEIHEBHOMU
KHU3HH).

B pabouyro mporpamMmy BKIIOYEHO COJEpKAHWE, HaAMpaBJICHHOE Ha
dbopMHUpOBaHUE y CTYACHTOB KOMIETCHIIMN, HEOOXOAMMBIX I KaueCTBEHHOTO
ocBoenusi OIIOIT CIIO na 6a3e OCHOBHOro 00IIEro 0Opa3oBaHMs C IMOJYYEHHUEM
cpemHero o0Imero oOpa3oBaHUs; TPOTPAMMBI MOATOTOBKH KBaJTW(DHUIIMPOBAHHBIX
pabouux u ciyxamux (ITTIKPC).



2.00mas xapakrepuctuka yueoHoii qucuumiudabl OY 1,11 «Xumusi»

XuMHSI — 3TO HayKa O BEIECTBAX, UX COCTaBe M CTPOCHUM, CBOMCTBaX H
NPEeBpAIlICHUSX, 3HAYCHUH XUMUYECKUX BEIIECTB, MATEpUalIOB M TPOLECCOB B
IPAKTUYECKOM JEeSITEIbHOCTH YeJIOBEKa.

Conepxanue obmeoOpazoBaTenbHON yueOHOM nuctuiuinabl OY 1. 11« Xumus»
HAIpaBJICHO HA YCBOCHHE OOYYAIOIIMMHUCA OCHOBHBIX MOHSTUM, 3aKOHOB U TEOPUH
XUMUH; OBJIQJICHUE YMEHUSAMH HAONIOAaTh XUMHUYECKUE SIBICHHUS, IPOBOIWTH
XUMUYECKUN IKCTIEPUMEHT, MPOU3BOANThH PAcUeThl HA OCHOBE XUMHUUYECKHX (hopMy
BEILIECTB U YPABHEHUHM XUMHUYECKUX PEAKIIU.

B mporiecce u3ydennsi XUMUU Y 00yJarONUXCsl Pa3BUBAIOTCS TO3HABATEILHBIC
WHTEPEChl U WHTEJUICKTyaJIbHBIE CIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIIHHOM
MPUOOPETEHUHN 3HAHWM 1O XWUMHH B COOTBETCTBHUU C BO3HUKAIOIIMMH KU3HCHHBIMU
npoOiemMamMu, BOCHUTBHIBAETCS OEpeXKHOE OTHOIICHHS K MPUPOJE, TMOHWMAHUE
3I0pOBOr0 00pa3a >KU3HHU, HEOOXOJUMOCTH MPEAYIPEKICHUS SBJICHUN, HAHOCSIIINX
BpeJl 3/0pOBbI0 M OKpyxkartomeid cpeae. OHM OCBaMBAIOT MPUEMBI T'PAMOTHOTO,
0€30MacHOr0 UCTOJIb30BaHUS XUMUYECKUX BEIIECTB U MAaTEPUAIOB, TPUMEHSIEMBIX B
OBITY, CEJIIbCKOM XO3SIUCTBE M Ha NpPou3BojCTBe. POpPMUPOBAHUE KOMIIETCHIIMU
(b1MHaHCOBOM TPAMOTHOCTH.

[Ipu CcTpyKTypUpOBaHUU COJEpKaHHUS  00IIe00pa3oBaTeIbHON  yueOHOM
TUCITUIUIMHBL T TEXHWKyMa, YYUTHIBATach OOBEKTHBHAS  PEAIbHOCTh —
HEOOJBIION 00bEM YacoB, OTMYIICHHBIX HAa HW3YYCHHE XUMHU W CTPEMIICHUC
MaKCUMaJbHO COOTBETCTBOBATh HJCIM pa3BuBaromero ooOydeHus. [lostomy
TEOPETHUECKHE  BOMPOCHI ~ MAaKCHMaJIbHO CMEMIEHBI K  Hadaldy  H3Y4YCHHS
TUCITUIUIMHBL, ¢ TeM,  4YTOOBI TOCHenyromuid  (GakTHYECKHA MaTepual
paccMaTpuBajICsS Ha OCHOBE N3YUYEHHBIX TCOPHUH.

Peanuzanus neqyKTUBHOTO TOAXOMAa K HW3YYEHUIO XUMHUHU CIHOCOOCTBYET
Pa3BUTHIO TaKUX JIOTUYECKHX ONEpalfii MBIIUICHUS, KaK aHaju3 U CHUHTE3,
00001IeHne ¥ KOHKpETU3alusi, CpaBHEHHWE W AaHAJOTHs, CHUCTEMaTu3alus u
KJIacCU(UKAITHS.

M3yuenne mucrummabl OY]I.11 «XuMmMus» B TEXHUKyME, HMEET  CBOM
OCOOEHHOCTH B 3aBHUCUMOCTH OT Mpoduiisi mpodeccHoHanbHOTO 00pa3oBaHus. ITO
BBIPAXKAETCS B COJAEpX)AHUU OOYy4YeHHS, KOJMYECTBE YacOB, BBIICIACMBIX Ha
M3Y4YCHUE OTACIBHBIX TEM IMPOTPAMMBI, TIIyOMHE WX OCBOCHHUS OOYYArOIIMMUCS B
oObeMe W  XapakTepe  NPAKTUYCCKUX  3aHATHN, BHUAAX BHEAYIUTOPHOU
CaMOCTOSITENIbHOM PabOThI CTYICHTOB.

[Tpu oceoeHun npodeccun 35.01.14 «Mactep 1O TEXHUYECKOMY
00CITYy’)KHUBaHUIO U PEMOHTY MAaIlTUHHO-TPAKTOPHOTO MapKay TEXHUYCCKOTO MPOQHIIsI
NpoeCcCHOHAIBHOTO 00pa30BaHUs XUMHUSL U3ydaeTcss Oojee yriiyOoJieHO Kak
npoduibHas ydeOHas aucturumHa. Crenuduka U3y4eHus XUMHUHU TMPU OBJIAJACHHUH
npodeccueit 35.01.14 «Mactep 1m0 TEXHUYECKOMY OOCITYKHUBAaHUIO U PEMOHTY
MaITUHHO-TPAKTOPHOTO TapKa» OTpakeHa B Kaxaol Teme pazaena «ComeprkaHue
y4eOHON MUCHMIUIUHBD B pyOpuke «lIpodunbHbie 1 MpodecCHOHAIBHO 3HAYUMBIC
AIIEMEHTHI COIEPKAHUS.



OTOT KOMIIOHEHT pealu3yercs NpU HHIWBUIYATBHOM CaMOCTOSITENIbHOM
paboTe oOyyaromuxcs (HamMcaHuu pedeparoB, MOATOTOBKE COOOIICHWH, 3aIUTe
IPOEKTOB), B Tpolecce y4yeOHOU NEeSTENHHOCTH noj PYKOBOJICTBOM
npernojaBaresisi  (BBIMOJHEHUHM XHUMHYECKOTO JKCIIEPUMEHTa —  JTAOOpPaTOPHBIX
ONMBITOB W  TPAKTUYECKUX  pabOT, pEUICHUU MPAKTUKO-OPHUEHTUPOBAHHBIX
pacyeTHbIX 3a7a4 U T. 1.).

B mpouecce wu3ydeHuss XUMHM TEOPETUYECKHE CBEJICHUS JOTMOJIHSIOTCS
JEMOHCTPAIUSAMH, JTA0OPATOPHBIMU OMBITAMA W TMPAKTUYECKUMH  3aHATHSIMH.
3HAYUTENBHOE MECTO OTBOJUTCS XHMHUYECKOMY OJKcrepuMeHTy. OH OTKpBIBAaeT
BO3MOXXHOCTh (DOPMHpOBATh y 00YyYAIOIMINUXCS CIEeUUaIbHbIE TPEIMETHBIE YMEHUS:
paboTaTh C BEIIECTBAMH, BBITIOJHITH MPOCTHIC XMUMHYECCKHUE OIBITHI, YYHUThH
0e30MmacHOMY ¥ JKOJOTMYECKHM TIpaMOTHOMY OOpallleHHI0 C BEIIECTBAMH,
MaTepuaJaMH U MpoLeccaMu B ObITY U Ha MIPOU3BO/ICTBE.

JIist  opraHu3alMd BHEAYAUTOPHOM CaMOCTOSATENbHOM pabOThl CTYJEHTOB,
oBnazeBaronux npodeccuert 35.01.14 «Mactep 1o TeXHUUECKOMY OOCITYKMBAHUIO
U PEMOHTY MAaIIMHHO-TPAKTOPHOIO IMapKa», MPEJICTaBICH NepeueHb pedepaToB
(mokI1aI0B), UHIMBUIYAIBHBIX TTPOEKTOB.

B nponecce uzyuenus nucuurmuabl OY /.11 «Xumus» BaxHO (OpMUPOBATH
MH()OPMAIIMOHHYIO KOMIIETEHTHOCTh OOyuaromuxcsi. [loatomy mnpu opraHuzanuu
CaMOCTOSTENIbHON paboThl HEOOXOJUMO aKIIEHTUPOBATh BHUMAaHUE OOYUYarOIINXCS
Ha TMoOWCKe HHPOpMAIMM B CpencTBax MaccMmenua, VHTepHere, ydeOHOM W
CHEIHATbHON JINTEPAType C. COOTBETCTBYIOMIMM O(OPMIICHUEM U MPEICTaBICHUEM
pE3yNbTAaTOB.

N3yuenne obmeoOpa3zoBarenbHo yueOHOM mucuumuinabl OV 1. 11«Xumus»
3aBeplaeTcsd MoABeAeHUEM HTOroB B (opme auddepeHuupoBaHHOTO 3ayeTa B
paMKax MTPOMEKYTOYHOM aTTecTaluu CTyAeHTOB B mporecce ocBoeHus OIIOII
CIIO ¢ momyuenueMm cpemanero oobmiero oopazoBanus (ITITKPC.)

3.MecTo yueOHO TUCHUNIMHBI B y4€0HOM IJIaHe

VYyeonas mucrumuimHa OY .11 «Xumus» siBisieTcss y4eOHBIM MPEIMETOM TI0
BBIOOpY M3 00s3aTeNIbHON TpenMeTHol obOmactu «EctectBeHHbie Haykm»y DOI'OC
cpeaHero ooO1iero oOpa3oBaHUS.

B texnukyme yueOnas gucuumiimHa OY.11 «Xumus» wuzydaercs B
obmeoopazoBarenbHoM 1ukie ydyeoHoro OIIOIT CIIO Ha 06a3e OCHOBHOIO
obmiero oOpa3zoBaHus ¢ MOJIydeHHEM cpeaHero oodiiero oopazosanus ([TITKPC).

B yueOnbix mnanax I[MIIKPC mecto ywyebnoi aucuumumnabl OV .11 «Xumus»
— B cocTaBe 00I11e00pa3oBaTeNIbHbIX YYEOHBIX JUCHUIUIMH 1O  BBIOOpY,
dbopMupyeMbIX U3 00s3aTeNbHBIX TIpeaMeTHBIX oOmacteit ®I'OC cpegnero obiero
oOpa3oBaHus, TSt npodeccun  35.01.14 «MacTtep 1O TEXHUYECKOMY
00CTY’>KMBAHUIO U PEMOHTY MAITMHHO-TPAKTOPHOTO MapKay TEXHUYECKOTO MPOoduis
npodeccuoHanTbHOro 00pa30BaHus.



4.Pe3y1bTaThl 0CBOCHHMS Y4eOHOM N CHUIIHHBI

OcBoenue COJICpKaHUS y4eOHOM mucimuinael OY]IL11  «Xumusy,
oOecrieunBaeT JOCTHXKEHUE CTYyICHTAMHU CIEAYIOIIHUX Pe3yabTATOB:

JIUYHOCMHBIX:

- YyBCTBO TOPJIOCTH M YBAKEHUS K MCTOPUU M JIOCTHIKEHHUSIM OTEUECTBEHHOMU
XUMUYECKON HayKH; XUMUYECKU TpPaMOTHOE IMOBeJeHUE B MNpodhecCHOHATbHON
NESTENIPHOCTY U B OBITY TpH OOpallleHMH ¢ XUMUYECKMMU BEIleCTBAMH,
MaTepuagaMH H MpoLeccaMu;

- TOTOBHOCTh K MPOJODKCHHUIO OOpa30BaHUs U TOBBIINICHUS KBaIU(DUKAIMH
B HM30paHHOI MpodeccHOHANBHON NEeATEeNbHOCTH U OOBEKTMBHOE OCO3HAHUE POJIU
XUMHUYECKUX KOMIIETEHIIUH B 3TOM;

- YMEHHUE HCIOJB30BaTh JOCTHKEHHUS COBPEMEHHOM XWMHUYECKOM HAyKH H
XUMHUYECKUX TEXHOJIOTHMA [JIsl TOBBIMICHUS COOCTBEHHOTO WHTEIIEKTYaIbHOTO
pa3BUTHS B BEIOpaHHOM NpodecCuoHaIbHON eITeTbHOCTH;

MemanpeomMemuuIx :

- HCIOJIb30BAaHUWE PpA3IMYHBIX BHUJOB I[IO3HABATEIbHOM JIEATENBHOCTH U
OCHOBHBIX MHTEJUIEKTyaJIbHbIX oOmepanuil (IOCTaHOBKM 3aiayd, (pOpMyIHpOBaHUS
TUIOTE3, aHAJIM3a U CUHTE3a, CPaBHEHUS, 0000IIECHNS, CUCTEMAaTU3allU1, BbISIBICHUS
INPUYMHHO-CJIEICTBEHHBIX CBsI3€H, NOHUCKAa aHaJIOroB, (HOPMYJIMPOBAHHS BBIBOJIOB)
JUIA PElleHUs] MOCTaBJICHHOM 3aJaud, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS
(HaOmroleHUs, HAYYHOTO JKCIEPUMEHTA) [JIsl H3Yy4YEHHsS pa3JIMYHbIX CTOPOH
XUMHUYECKUX OOBEKTOB W TPOIECCOB, C KOTOPHIMH BO3HHMKAeT HEOOXOIUMOCTH
CTaJIKUBATHCS B Mpo(ecCHOHAIBHOU cdepe;

- WUCTIOJB30BAaHUE PA3JIMYHBIX HMCTOYHUKOB JUIS TIONYyYEHUS XUMHUYECKOU
uHpOpMaIlMK, YMEHHE OICHUTh €€ JOCTOBEPHOCTH MJIs JOCTIKEHUS XOPOIIUX
pe3yabTaToB B mpodeccruoHanbHol chepe;

npeomemHulx:

- cOPMHUPOBAHHOCTh MPEACTABIEHUH O MECTe€ XHMHUU B COBPEMEHHOMU
HAayYyHOM KapTHHE MHpa; MOHUMaHUE pOJM XUMUU B (HOPMHUPOBAHMU KpYyrosopa
U (QYHKIHOHAIBHON IPaMOTHOCTH YeJIOBEKa IS PEIICHUs IPAKTUUECKUX 3ajady;

- BJAJICHUE OCHOBOIIOJIATAIOMIMMU XHUMUYECKUMHU TOHATHSIMH, TEOPHUSIMH,
3aKOHaMH M 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  MOJb30BaHUE  XUMHUYECKOU
TEPMHUHOJIOTUEN Y CUMBOJIUKOM;

- BJIAJICHUE OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHUS, HCIOJIb3yEeMbIMU B
XUMHH: HAONIOJEHUEM, ONMHCAHHEeM, W3MEPEHHEM, OJKCIIEPUMEHTOM; YyMEHHE
00pabaTeIBaTh, OOBACHATH PE3YNIbTAThl MPOBEACHHBIX OMBITOB W JENIaTh BBIBOJBI;
TOTOBHOCTh W CIHOCOOHOCTh TMPHUMEHSITh METOMbI MO3HAHUS TPU PpEHICHUU
MPAKTUYECKHX 3a]1a4;

- c(OpMHUPOBAaHHOCTh yYMEHHs  JaBaTh  KOJIMYECTBEHHBICE  OLCHKH |
MPOU3BOJUTH PACUETHI 0 XUMUYECKUM (HOPMYJIaM U ypaBHEHUSIM;

- BIAJCHHE TMpaBWIAMH TEXHUKM O€30MaCHOCTH TMPH  HCIOJIb30BAHUU
XUMHUYECKUX BEILECTB;

- c(OpMUPOBAHHOCTh COOCTBEHHOM MO3MIMHM MO OTHOIIEHUIO K XUMHUYECKOU
uH(pOpMalnH, MOTy4aeMON U3 Pa3HbIX UICTOYHHUKOB,



- chOpMHpPOBAHHOCThL  CHCTEMBl 3HAHUA 00 OOMMX  XUMHYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX;

- c(OpMHUPOBAHHOCTL YMEHHMM HCCIEAOBATH CBOWCTBA HEOPTaHUYECKUX U
OpraHUYEeCKUX BEIIECTB, OOBICHATH 3aKOHOMEPHOCTU MPOTEKAHUS XUMHUYECKHX
peakimii, MPOTHO3UPOBATH BOBMOXHOCTh MX OCYIIECTBICHUS;

- BJIaJICHHE YMEHHUSMH BBIJIBUTATh TUIIOTE3bl HAa OCHOBE 3HAHUM O COCTaBe,
CTPOGHHMU BEUIECTBA M OCHOBHBIX XUMHYECKHMX 3aKOHAX, [MPOBEPITh HX
AKCIIEPUMEHTAIBHO, (OPMYIUPYS LETh UCCIEAOBAHNUS;

- BJAQJCHHE METOJaMH CaMOCTOATEIBHOTO IUJITAHUPOBAHUS W TMPOBEICHUS
XUMHUYECKUX OSKCIEPUMEHTOB C COONIOJICHHEM TpaBHJ Oe30macHOil paboTh
C BEIIECTBAaMU M J1a0OpaTOPHBIM 00OpyHOBaHUEM; CPOPMHUPOBAHHOCTH YMEHUH
ONKCaHMs, AHAJIN3a U OLEHKH JIOCTOBEPHOCTH MOJIYYEHHOT'O pE3yJIbTaTa;

- c(hopMHpPOBAaHHOCTH YMEHUI MPOTHO3UPOBATh, aHAIM3UPOBATh U OILICHUBATH C
MO3UIUN IKOJOTUYECKON 0€30MacHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHON
JEsITeIbHOCTH YEJIOBEKa, CBA3AHHOM C MepepadOTKOMN BEIIECTB.

CryzneHT, OCBOMBIIMII 00pa30BaTeNIbHYIO IporpamMmy, JOJKEH 00J1a1aTh
CIEAYIOIIMMU KOMIETEHIHUSIMU:

OK 1. IloHumaTh CyIIHOCTh M COLMAIbHYIO 3HAUUMOCTb Oynyiel mpodeccun,
MPOSIBJIATH K HEW YCTOWMYMBBINA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESATEIBHOCTh HMCXOAS W3 IEId U
CIIOCOOOB €€ TOCTUKEHUS, ONPEACIICHHBIX PYKOBOJAUTEIIEM.

OK 3. AHanu3upoBaTh padOYyl0 CHUTYalHIO, OCYIIECTBIATh TEKYIIUA H
UTOTOBBI KOHTPOJb, OLUEHKY U KOPPEKIUI0 COOCTBEHHOW JE€ATEIbHOCTH, HECTU
OTBETCTBEHHOCTb 32 PE3YJIbTATHI CBOEH paOOTHI.

OK 4. OcymiecTBiaTh MOUCK MH(POpMALMK, HEOOXOAUMOUN i1 3(HPEKTUBHOTO
BBINIOJIHEHHSI PO ECCUOHANTBHBIX 3a/1a4.

OK 5. Hcnonn3oBaTh MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH B
poeCCUOHATILHOM ESITEIIbHOCTH.

OK 6. Paborate B KoMaHne, d((EKTUBHO 0OIMIATHCS C  KOJUIETaMH,
PYKOBOJICTBOM, KJIMEHTAMH.

OK 7. Opranu3oBbiBaThb COOCTBEHHYIO JEATEIBHOCTh C COOJIIOJICHUEM
TpeOOBaHUI OXpaHbI TPYAA U SKOJIOTUYECKON O€30MaCHOCTH.

OK 8. HMcnonHsATh BOMHCKYIO OOS3aHHOCTb, B TOM 4YHCJIE C NPUMEHEHHEM
MOJIYYeHHBIX TPO(ECCHOHATBHBIX 3HAHUH (7151 FOHOIIEH ).

OK 11. Hcnonb3oBaTh 3HaHUS MO (PUHAHCOBOM TI'PAMOTHOCTH, IUIAHUPOBATH
MPEANPUHUMATENBCKYIO AESITENbHOCTh B TPO(eccHoHaNbHOM cdepe B peaepalibHbIX
roCyJapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTaX CPEAHEro MPOPECCHOHAIBHOIO
obpazoBanus (nanee — ®I'OC CII0).



5.ConepikaHue U CTPYKTypa y4eOHOH JUCHUIIIMHBI
5.1.Conep:kanue y4eOHOM TUCUMIIIMHBI
BBenenue

Hayunble MeTonbl TMO3HaHWS BEHIECTB M XUMHUYECKUX sBJICHHH. Poib
AKCIIEPUMEHTa M TEOPUU B XUMHHU. MOJENMpOBaHWE XUMHUYECKHUX IPOIIECCOB.
3HaueHue XUMHUM TIpu ocBoeHuH mpodeccuu 35.01.14 «Macrep 1Mo TEXHUYECKOMY
00CITY’>KHBAHUIO U PEMOHTY MAIIMHHO-TPAKTOPHOTO MapKay TEXHUYECKOTO Mpoduiis
poeCCHOHATEHOTO 00pa30BaHMUSI.

O01as 1 HeOpraHM4ecKass XumMms
OcHOBHbIE IOHATHUS U 3aKOHbI XUMHU

OcHoBHbIE mOHATHS XuMHH. BemectBo. Atom. Mosnekyna. XuMUYeCKUAn
aneMeHT. Amorporus. I[IpocTteie u  cnoxHble BemecTBa. KayecTBEHHbIM U
KOJMYECTBEHHBI COCTaB BEMIECTB.  XWMHUYECKHE  3HaKM U (HOpPMYIIBIL.
OTHOCHUTENbHBIE aTOMHAsI M MOJIEKYJIApHas Macchl. KonnuecTBo BelecTna.

OcHoBHBbI¢ 3aKOHBI XUMHH. C(CTexvoMeTpHs. 3aKOH COXPAaHEHHUS MacChl
BEIIIECTB. 3aKOH IMOCTOSIHCTBA COCTaBa BEUIECTB MOJIEKYJIIPHOW CTPYKTYpPBI. 3aKOH
ABOrajipo " CI€JICTBUS U3 HETO.

PacuerHble 3a7auM Ha HAXO0XKJIEHUE OTHOCHUTEIBHOW MOJIEKYJISIPHOW MAaccChl,
ONpEICJICHNE MAaCCOBOM JOJIM XUMHUYECKUX 3JIEMEHTOB B CJI0KHOM BEILIECTBE.

Jemoncmpavyuu

Mogenu aToOMOB XUMUYECKHUX JIEMEHTOB.

Mogenu MOJIEKYJT TPOCTBIX M CIOXKHBIX BEIIECTB (IIAPOCTEPIKHEBBIE WU
CrroapTta—Dbpurieba).

Kosnekiust mpocThIX U CI0KHBIX BEIIECTB.

HexoTopele BemecTBa KOIUYECTBOM | MOJIb.

Mopenb MOISIpHOTO 00beMa ra3oB.

Amnorponust pocdopa, KUCIopoaa, 0JIoBa.

Ilpogpunvnvie u npogheccuonanvno 3Hauumvlie 3INEMEHMbL COOEPHCAHUA.
AmnotpornHbie MoauduUKauu yriepoja (ammas, rpadur), Kuciopoga (KUCIOpo,
030H), oyioBa (cepoe u Oenoe o0J0BO). [loHATHE O XHMHUYECKOM TEXHOJIOTHH,
OMOTEXHOJIOTUHA U HAHOTEXHOJIOTHH.

[Hepuoanuyeckuii 3axoH u [lepuoanyeckas cucreMa XUuMHYECKUX
3jieMeHTOB /I.U.MeHes1eeBa U CTPOCHHE aTOMA

[Tepnonnueckuii 3axkoH J[.M.MenneneeBa. Otkpsitnie . U. MenaeneeBsim
[lepuonuueckoro 3akoHa. Ilepuoamueckuit 3akoH B (QopmynupoBke [ U.
Menpneneesa.

[lepuonuueckass Tabnauna XUMHYECKHUX  JJIEMEHTOB —  rpaduueckoe
oTOOpakeHWe TepUoANYECKOro 3akoHa. CTpyKTypa TMEpHOIUYECKON TaOIUIIbI:
nepuoibl (MaJibie ¥ OoJbIIKE), TPYNIbI (TJIABHASI U TOOOYHAs).

Crpoenne aroma u Ilepuoauveckuii 3akon /I. U. MenpgeneeBa. AToMm —
CloXHas vactuia. Aapo (IpOTOHBI W HEUTPOHBI) U DJIEKTPOHHAS 000J0YKA.
M3otompl.  CTpoeHHME HIEKTPOHHBIX O0O0JOYEK aTOMOB  DJEMEHTOB  MajbIX
neproioB. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 00O0JIOYEK aTOMOB JJIEMEHTOB
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OonpIIX TIEpUoA0B (TIEpex0aHbIX eMeHToB). [lonatue o0 opOuTanmsx. s-, p- u d-
opbuTanu. DJIEKTPOHHbIE KOH(PUTypallK aTOMOB XHWMHUYECKHX AJIEMEHTOB.

CoBpemennas  ¢opmynupoBka  I[lepuoamueckoro  3akoHa.  3HAY€HHE
[Tepuoguueckoro 3akoHa U llepmoanueckoi CUCTEMBI XMMHUYECKUX 3JIEMEHTOB /l.
N. MenpeneeBa Mg pa3BUTHS HAYKU U TIOHUMAHUS XUMUYECKOW KAPTUHBI MUPA.

Jlemoncmpayuu

Paznmuunbie ¢opmbl Tleprogudeckoil cUCTEMbl XUMHUYECKHX 3JIeMEHTOB [l
N. Menneneesa.

Jlnnamudeckue TabmuIpl 11t MoaenupoBanus [leprnoanaeckoi CHCTEMBI.

DJeKTpU3alus TeA U UX B3aUMOJICUCTBUE.

JlabopamopHnulit onvim
MonenupoBanue noctpoeHus [leproandeckoit TabIUITbI XUMUYECKUX YJIEMEHTOB.

Ilpoghunvuvie u npogheccuonanvho 3HauumMvle INEMEHMBL COOCPHCAHUA.
PannoaktuBHOCTh. MCMONb30BaHME pPATMOAKTUBHBIX M30TONOB B TEXHUYECKHUX
ueysix. PEHTreHOBCKOE M3IIyYeHHME U €ro  HCHOJIb30BAaHUE B TEXHUKE U
MEIULIMHE. MopgenupoBanue  Kak METOJ IPOTHO3UPOBAHUSA CUTyallMd Ha
IIPOU3BO/JICTBE.

CTtpoeHue BemecTBa

HNonnass xumMuyeckass cBsi3b. KaTuoHbl, X oOpa3oBaHHE U3 aTOMOB B
pe3yibTaTe mpolecca OKHCICHHS. AHUOHBI, HMX o0O0pa3oBaHME W3 aTOMOB B
pe3ysibTaTe MpoIecca BOCCTAHOBJICHHMS. IOHHAs CBA3b KaK CBS3b MEXKAY KATUOHAMHU
Y aHUOHAMHM 3a CYET DJIEKTPOCTAaTHYECKOro MNpuTskeHus. Kriaccudukanusi HMOHOB:
0  COCTaBy, 3HAKy  3apsja, HAIWYUIO THAPATHOW o00o0nouku. HoHHBIE
KpUCTAJUIMYECKre pemeTku. CBOMCTBAa BEMIECTB C MOHHBIM THUIIOM KPHUCTALUIMYECKOU
PEILIETKH.

KoBanentHasi xummuyeckasi cBs3b. MexaHu3m o00Opa3oBaHHs KOBAJIEHTHOMH
cBs3u  (OOMEHHBIE W JOHOPHO-AKIENTOPHBINA).  DIEKTPOOTPULIATEITHLHOCTD.
KoBasieHTHBIE TIONSIpHAst U HENOJIsIpHAsE CBSA3UM. KpaTHOCTH KOBAJIEHTHOW CBS3U.
MonekynsipHble ¥ aTOMHBIE KpUCTAIMYECKHE pemeTku. CBONCTBa BEMIECTB C
MOJICKYJISIPHBIMA M @aTOMHBIMHU KPUCTAJUIMYECKUMHU PEIIETKAMMU.

Merajuinyeckasi CcBsi3b. MeTamueckas KpUCTAJUIMYECKas pelieTka |
METaJUIMYECKasl XUMUYECKas CBsA3b. PU3NUECKHUE CBOMCTBA METAJIIOB.

ArperatHble COCTOSIHMS BelIeCTB U BOJAOPOAHAS CBA3b. TBepoe, )KUAKOE U
razoo0paszHoe cocTosiHusl BemecTB. llepexon BemiecTBa M3 OJHOTO arperaTHOTO
COCTOSIHMS B Ipyroe. BomopoaHas cBs3b.

Yucrsie BemecrBa u cMecH. [lonarne o cMmecu BemecTB. ['OMOreHHbIE U
reteporennbie cmecu. CoctaB cmeceil: oObeMHass U MaccoBasl JOJIM KOMIIOHEHTOB
CMECH, MAacCOBas 10JIs1 PUMECEH.

JucnepcHbie cucteMbl. [TonsTue o aucnepcHoit cucreme. JlucnepcHas dasza u
nucniepcronHas cpefa. Kmaccudukamms nucnepcHbix  cucteM.  [lonstue o
KOJUIOUJIHBIX CUCTEMAX.

Jemoncmpayuu

Mojenb KpUCTAUIMYECKON PELIETKH XJIOPUIA HATPHUSL.
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OOpasupl MHHEpPAJIOB C HOHHOW KPUCTAIUIMUECKOM PpEHIeTKOW: KaJbluTa,
rajauTa.

Mopenu KpUCTaUIMYECKUX PEIIETOK «CYXOro Jblaa» (Wiu #ona), aimasa,
rpaduTa (MU KBapia).

[TpuGops! HA KUIKUX KPUCTAIIIAX.

OOpa3upl  pa3iAMYHBIX  JAMCHEPCHBIX  CUCTEM:  OMYJIbCHUH, CYCIEH3HIA,
a’p030JIEH, TEeJICU U 30JIEH.

Koarynsaups.

Cunepesuc.

Oddext Tunmpans.

Jlabopamopnuie onvimuol

[IpuroroBneHue CycreH3uu KapOoHaTa KaJlbLiUsl B BOJIE.

O3HAaKOMIIEHHE CO CBOMCTBAMU JUCIIEPCHBIX CHCTEM.

IIpopuiabHbie U NPOPEecCHOHATBLHO 3HAYMMBbIC 3JJIEMEHTBHI COACPKAHMSL.
[TonsipHOCTH CBSI3M M MOJSPHOCTH MOJEKyJbl. Konnencanus. Tekydectb. Bo3roHka.
Kpucrammmzanus. CyonuManus u necyonuManus. AHoManuu (GU3NIECKUX CBONCTB
BOJbI. JKuakue Kpuctaiibl. MUHEpAIIBI U TOPHBIE MOPOJIBI KaK MPUPOIAHBIE CMECH.
OMyJIbCUU W CYCNEH3WHU. 301 (B TOM 4YHCie a’po3oiid) u renu. Koarymsius.
Cunepesuc.

Boaa. PacTBOpbI. DJIeKTPOIMTHYECKAS JUCCOMALINS

Boaxa. PacrBopsbl. PacTBopenmne. Boma kak pactBoputens. PacTBopuMOCTb
BellecTB. HacellieHHble, HEHACHIIIEHHBIE, IEPECHIIICHHBIE PACTBOPBL. 3aBUCHMOCTD
PacTBOPUMOCTHU Ta30B, JKUJIKOCTEH U TBEPIBIX BEUIECTB OT PA3IMYHBIX (PAKTOPOB.
MaccoBas 10J11 paCTBOPEHHOTO BELIECTBA.

JJICKTPOJIUTHYCCKAA  JIUCCOLHUANUA. OJEKTPOIUTBI W HEIIEKTPOUTHI.
DIIEKTPOJIUTHYECKAsT AUCCOIMalrsd. MeXaHu3Mbl JIEKTPOJIUTUYECKON TUCCOLMALINN
JUISL BEIIECTB C PA3IUYHBIMM THUIAMH XUMHUYECKON CBsI3U. ['mMapatupoBaHHBIE U
HETUIpaTUPOBAHHbIE HOHBI. CTENEHb ANEKTPOIUTHUYECKON Truccounanuu. CUIbHbIE U
ciabple  BNeKTPOJAUTHl. (OCHOBHBIE TOJOXEHHUS TEOPUM  DIIEKTPOJUTUUECKON
nucconuanuu. KucimoTel, OCHOBaHUS U COJIM KaK 3JIEKTPOJIUTHI.

Jlemoncmpayuu

PacTtBoprMOCTBh BEIECTB B BOJIE.

Cobupanue razoB METOJIOM BBITECHEHHSI BOJIBI.

PacTBOpenue B BoA€ CEpHOM KUCIIOTHI U COJIE AaMMOHHS.

OO6pa3ibl KpUCTALUIOTUAPATOB.

N3roToBneHne runcoBoi MOBS3KHU.

HcnbiTanne pacTBOPOB DAJEKTPOJIUTOB W HEIJNEKTPOJMTOB HA  IPEIMET
JTUCCOLIAALIVY.

3aBUCHUMOCTh  CTEIEHH  DJIEKTPOJUTUYECKOW  JHCCOLMAUMU  YKCYCHOU
KHCIIOTBI OT pa30aBlieHUs PacTBOpA.

JIBM>KEHME OKPAIIEHHBIX HOHOB B 3JIEKTPUYECKOM IOJIE.

[IpuroroBieHue KECTKOU BOABI U YCTPAHEHUE €€ KECTKOCTH.

HNonurtsl.

OO0pa3iel MUHEPATBHBIX BOJ] PA3JIMYHOTO HA3HAYCHUS.
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Ilpakmuueckoe 3anamue
Ornpenenenue pacTBopa 3aJaHHON KOHUEHTPALIUH.

IIpopuiabHbie U NPOPEecCHOHATBLHO 3HAYMMbIE 3JIEMEHTBHI COACPKAHMSL.
PactBopenue kak (Qusuko-xumudeckuid mporecc. TeruoBbie dddexTsl  mpu
pactBopenun. Kpucramworuaparsl. PemieHune 3amad  Ha  MacCoBYKO — JOJIIO
pacTBOpeHHOro BemiecTa. [I[puMeHeHne BOAbl B TEXHHUYECKUX LEisX. JKecTKocTh
BOJABI M CHOCOOBI €€ ycTpaHeHus. MuHepalbHbIE BOJIBI.

Knaccuduxkanus HeopraHudecKMX COeJUHEHUN M UX CBOMCTBA

Kucaorel u ux cBoiicTBa. KHCTOTBI Kak 3JEKTPONMUTHI, UX KiIacCU(DHUKAIMIS
[0  pa3JWYHbIM NpU3HAKaM. XUMHYECKHE CBOMCTBA KHUCJIOT B CBETE TEOPUHU
BJIEKTPOJIUTUYECKON  JTMCCOLMALINU. OcobeHnHoctu B3aNMOJECHUCTBUS
KOHIICHTPUPOBAHHONW CEPHOM M a30THOW KUCJIOT ¢ MeTaiaMu. OCHOBHBIE CTIOCOOBI
MOJTyYE€HUS KACIIOTHI.

OcHoBaHus n uX cBoOMcTBA. OCHOBAaHHUA KaK 3JIEKTPOJIUTHI, UX KJIACCU(PUKALIMS
[0 Pa3JIM4YHBIM IIpU3HaKaM. XUMHUUYECKHE CBOWCTBA OCHOBAaHUW B CBETE TEOPUU
AJIEKTPOJIUTHYECKON Auccouranny. Pas3noxenue HepacTBOPUMBIX B BOJIE OCHOBAHUM.
OcHoOBHBIE CTIOCOOBI TOJTYYSHHUSI OCHOBAHMIA.

Comm m ux cpoicrBa. Conn kak »nekTponuThl. COolnM cpeaHue, KUCIbIE U
OCHOBHbIE. XMMHMYECKHE CBOMCTBA COJIEM B CBETE€ TEOPUU DIICKTPOIUTUUYECKOU
mucconuanyu. CrocoOsl nmoxyyeHus coset. ['uaponus comneit.

Oxcuabl M ux cpoiictBa. CosneoOpa3syrolue U HecoaeoOpa3yrolue OKCHIBI.
OcHoBHbIEC, aM(POTEPHBIC U KUCIOTHBIE OKCHUJIBl. 3aBUCUMOCTh XapaKTepa OKCUa OT
CTEMEHH OKHUCIICHUsI 00pa3yroliero ero Merauia. XMMUYECKHE CBOMCTBA OKCHIIOB.
[TomyyeHnne okCcHaOB.

Hemoncmpayuu

B3auMopeiicTBre a30THOM M KOHIIEHTPUPOBAHHOM CEPHOU KUCIIOT ¢ METAJIJIaMH.

['openue docdopa u pacTBOpeHUE MPOIyKTa TOPEHHUS B BOJIE.

[Tomy4yenue u cBoiicTBa aMm(pOTEPHOTO THAPOKCHUIA.

HeoOGpaTuMeblii ruapoan3 kapouaa KaabIiusl.

OOpatuMbIi THAPOJIU3 COJIEH PA3TMIHOTO THUIIA.

Jlabopamopnwie onvimuol

HcnbiTanue pacTBOPOB KUCIOT UHAUKATOPAMH.

HcnpiTanne pacTBOPOB LIEI0YEN HHANKATOPAMMU.

B3anmonenicTBre meEnoden ¢ COISAMH.

PaznoxeHnne HepacTBOPUMBIX OCHOBAHUM.

B3auMopelicTBHE KUCIIOT C METAITIAMH, OKCUJIAMU METAJIJIOB, OCHOBAaHUSIMU, COJISIMMU.
B3aumopeiicTBre colieil ¢ MeTajiaMu, IpyT C IPYroM.

I'maponus cosnen pa3auyHoro TUIa.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvle INEMEHMbL COOEPIHCAHUA.
[IpaBuna paszbaBieHuss CepHOM KHCIOTHL. Vcmonb3oBaHME CEpPHOM KHUCIOTHI B
MPOMBILIJICHHOCTH. EJNKHe MIeNo4Yn, WX WCIOJIb30BAHHE B MPOMBIIUIEHHOCTH.
["amenast u HeramieHast U3BeCTh, UX IPUMEHEHUE B CTPOUTENBCTBE. [ Uric u anedactp,
ruricoBanue. [lonstue o pH pactBopa. Kucnornas, mienounasi, HEeUTpajibHasl cpea
pPacTBOPOB.
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XuMHuYecKue peakiuu

Knaccupuxanus XHMHYECKHUX peakuuii. Peakunun COCJIMHCHMUS,
pasnokeHus, 3amMmelieHus, obOmeHa. Kartamutuueckue peakuuu. OOpaTUMbIE WU
HeoOpaTUMble peakluu. [ OMOT€HHbIE U TeTePOTreHHbIE PEaKINU. DK30TEPMUUYECKUE
U DHJIOTEPMHUYECKHE peakiuu. TemmoBol A(PQPexkT XUMHUYECKUX  peaKiluil.
TepMOXUMUYECKUE YPABHEHUS.

OKHCIANTEeIbHO-BOCCTAHOBUTE/IbHbIe  peaknuu. CTeneHb  OKUCIICHHS.
Oxuciurens H BOCCTaHOBJIEHHE. BoccTaHoBUTENb W OKHCIEHHE. Merton
ANEKTPOHHOTO OasaHca TUISL COCTaBJIEHUSI YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIHM.

CxopocTh xXuMHYecKUX peakuui. [[oHATHE 0 CKOPOCTH XUMUYECKUX PEAKIIHIA.
3aBUCUMOCTh CKOPOCTH XMMHUYECKUX PEAKIUN OT PazIWyHBIX (HaKTOPOB: MPHUPOIbI
pEarupyrommx  BEIIECTB, MUX KOHLEHTpPAUHUHW, TEMIIEPATypbl, MOBEPXHOCTU
COIIPMKOCHOBEHUS U UCITOJIb30BaHUS KaTaInu3aTOPOB.

Oo0paTumocTh XUMUYeckuXx peakumid. O6paTrmbie 1 HEOOPATUMBIE PEAKITUU.
XMMHUUYECKOE PaBHOBECHE U CITIOCOOBI €T0 CMEIIICHUS.

Jemoncmpavyuu

[Tpumepsl HEOOPATUMBIX PEAKIUU, UAYIIUX C 00pa30BaHHEM OCaJiKa, Ta3a WM
BO/IBL.

3aBUCUMOCTBH CKOPOCTH PEAKIMU OT MPUPOIbI pEarupyrouX BEIIECTB.

B3aumoneiicTBre pacTBOPOB CEpHOM KHUCIOTHI C pacTBOpamMu THOCYJb(daTa
HATPHS PA3IMYHON KOHIIEHTPALUU U TEMIIEPATYPHI.

Mojaenps KUMIAIIEro CIOS.

3aBUCUMOCTbH CKOPOCTH XMMHUUYECKON PEAKIIUHU OT MPUCYTCTBUS KaTAJIM3aTopa HA
MIPUMEPE PA3JT0KEHUS TMEPOKCHUIA BOAOpPOAA C IMOMOIIBI AUOKCHIA MapraHua u
KaTanasbl.

Mogaenb 3ieKTpom3epa.

Mojenb 3JIeKTPOIU3HON BaHHBI ISl TIOJIYYECHUS aJIFOMUHUSL.

Mojiesib KOJIOHHBI CHHTE3a aMMHAaKa.

Jlabopamopnwie onvimuol

Peaknus 3amenieHrst Meu )eje30M B paCTBOPE MEAHOTO KyIlopoca.

Peakuuu, naynime ¢ o0pazoBaHuEM OCajiKa, ra3a Wiv BOJbI.

3aBUCHUMOCTh CKOPOCTH B3aUMOJICHMCTBUS COITHON KUCJIOTHI C METAJIIIAMH OT UX
MIPUPOIBI.

3aBUCUMOCTBH CKOPOCTH B3aMMOJEHUCTBUS IMHKA C COJISTHOM KHUCIOTOM OT €e
KOHIICHTPAIIUH.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvle INEMEHMbL COOEPIHCAHUA.
[Tonsitue 00 orekTponm3e. DIEKTPOJIM3 PACIUIABOB. JEKTPOJIU3 PACTBOPOB.
OJEKTPOJIUTUYECKOE TMOJydyeHHe  amtoMuHusA.  [IpakTuyeckoe  HpUMEHEHHE
anekTponusa. [ anpBaHorutactuka. [ampBanocTerus. PadunHupoBaHME I1BETHBIX
METaJIOB.
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Karanu3. T'oMoreHHele u reTeporeHHble Kartanu3atopsl. IIpomoTOpsl.
Karanutnueckue sap1. UTHruOuTOpHI.
IIpon3BOACTBO aMMHaKa: ChIpbE, alllapaTypa, HAy4YHbIE IPUHIIMIIBL.

MeTaJibl 1 HEMETAJLIbI

Metamiabl. OCOOEHHOCTH CTPOCHHMSI aTOMOB W KpUCTaIoOB. Puznueckue
cBoiicTBa MetaioB. Kiaccudukaiuss MeETauioB IO pa3IUYyHbBIM  MPU3HAKAM.
XUMUYECKUE CBOICTBa METAJUIOB. OJIEKTPOXUMHUYECKUA PpsAJ  HANpPsHKEHUI
METAJIIOB. MeTamnorepmus.

OO6mue cmocoObl  ToMyueHUss MeTauioB. lloHATHE O  MeTauTyprumu.
[TupomeTaimyprusi, THAPOMETAIUTYPIUsl U dJeKTpoMeTautyprus. CriiaBbl YEpHbIE U
LIBETHBIE.

Hemeramibl. OcoOeHHOCTH CTpoeHHsi aToMOB. Hemertamnsl — mpocTbie
BEILIECTBA. 3aBUCUMOCTh CBOMCTB TaJIOTEHOB OT HMX MOJIOKEHUSA B MEPUOIAYECKOU
cucteMe. OKHCIUTEIbHBIE M BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETANIOB B
3aBUCHUMOCTH OT HUX IIOJIOXKEHUSA B PALY DJIEKTPOOTPULIATEIILHOCTH.

Jemoncmpavyuu

Komnekuus MeTasuios.

B3aumopeiicTBue MeTayuioB ¢ HeMeTaulaMu (Kene3a, HMHKAa U allOMUHUS C
CEepoil, aIIOMUHUS C HOJOM, CYpbMBI C XJIOPOM, TOPEHHE JKEJIe3a B XJI0PE).

['openne meTamios.

AJFOMUHOTEPMUS.

Konnekuus HemeramioB. ['opeHne HemetamwioB (cepbl, ¢ocdopa, yris).
BrITecHeHEe MEHEee aKTHUBHBIX T'aJIOTEHOB M3 PACTBOPOB UX CoJiel 0ojiee aKTUBHBIMU
raJjoreHaMH.

Mojenb OPOMBINUIEHHOW YCTAaHOBKHM ISl TPOM3BOACTBA CEPHOM KHUCIIOTHI.
Mopens meun s 0o0kura u3BeCTHsKA. KOJUIEKIMU NPOAYKIUN CHIMKATHOU
MIPOMBINIUIEHHOCTH (CTeKa, Gpapdopa, dasHca, eMeHTa pa3IudHbIX MapoK U JIp.).
Jlabopamopnwie onvimuol
3akajika ¥ OTIYyCK CTaJju.

O3HaKOMJIEHHE CO CTPYKTYpPaMH CEPOro 1 OEsoro yyryHa.
Ilpakmuueckue 3anamus
Pelenne skcriepuMeHTaIbHBIX 3a/1a4.

IpodpunbHbie ¥ NPOPEecCHOHAIBHO 3HAYUMBbIC JJIEMEHTBI COJEpP/KAHUSA.
Koppo3uss MeTtaiioB: XUMUYECKas M IJIEKTPOXUMHUYECKAss. 3aBUCUMOCTb CKOPOCTH
KOppO3UMd OT YyCJIOBHHM  OKpyxarwmiei cpenpl. Knaccudukanuss  koppo3uu
METaJUIOB MO pa3IMYHbIM Mpu3Hakam. CrocoObl 3alIUThl METAIJIOB OT KOPPO3HH.
[TpousBoacTBo uyryHa u ctanu. [lomydeHue HeMeTaIOB (GpaKIIMOHHON MTEPErOHKON
KUIKOTO BO3JyXa M DJJEKTPOJIM30M pAacTBOPOB WM PACIUIABOB AJIEKTPOJMUTOB.
CunnkaTtHasi IpOMBIIIIEHHOCTh. [IpON3BOICTBO CEPHOM KUCTOTHI.

15



Oprannyeckasi XuMus
OcHOBHBIC IOHATHS OPraHUYECKON XUMHMHU M TEOPHUS CTPOCHUA
OPraHU4YeCKuX CoeUHEeHHH

IIpeamer opranmveckoil xumMuu. IlpupoaHbie, HUCKYCCTBEHHbIE U
CUHTETHYECKHE OpraHnyeckue BeniecTtBa. CpaBHEHHWE OpPraHUYECKUX BEIIECTB C
HEOPTaHUYECKUMH.

BaneHTHOCTh. XHMHYECKOE CTPOEHUE KaK NOPSAOK COEAMHEHHUS aTOMOB B
MOJIEKYJIBI 10 BaJIEHTHOCTH.

Teopusi crpoennsi opranudeckux coeauHenuii A.M.BbytiaepoBa. OcHOBHbIE
TOJIOKEHUSI TEOPUM XUMHYECKOTO CTpoeHusA. M3omepus m u3oMepbl. XUMUUYECKUE
(hOpMYJIBI U MOJCIIA MOJICKYJI B OPTaHUYECKOU XUMUH.

Kinaccupukanusi opranmyeckux BemecTB. Kimaccudukaiuys BemecTB 1o
CTPOSHHUIO YTJIEPOJTHOTO CKeJIeTa M HAIWYWIO (DYHKITMOHAIBHBIX TPyl ['oMosoru u
romoJiorusi. Hauana Homenknarypel [UPAC.

Knaccupuxauus peakuuit B OpraHuvecKou XHUMHH. Peakuun
MpUCOEIMHEHUS (TUAPUPOBAHUS,  TAJIOTCHUPOBAHMS,  THUIPOraJOreHUPOBAHMS,
rujpartanuu). Peakiuu oTmiensieHus (IeruapupoBaHus, AeTUIPOraloreHupOBaHMs,
nerunpataiun). Peakiuu 3amemenus. Peakiiuu nzoMmepusamum.

Jemoncmpavyuu

Mojenu MOJIEKYI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCIUHECHUM.

KadecTBeHHOE O0OHapyXeHue yriaepoia, BOJOpPOJa W XJIOpa B MOJIEKyJax
OPTaHUYECKUX COCIUHECHUMU.

Jlabopamopnutii onvim
N3rotoBnenne MoAenen MOJIEKYJI OPraHUYECKUX BEILIECTB.

Ilpopunvuvie u npogheccuonanvno 3Hauumvie 3INEMEHMbL COOEPHCAHUA.
[lonsitue o cyOctpate u peareHte. Peakuuum OKWCIEHUS U BOCCTAHOBJICHUS
OPraHUYECKUX BEILIECTB. CpaBHeHue KJaccuuxanuu COEMHECHUN 151
KJIaccu(pukanuu peakiuidi B HEOPraHMYECKON M OPTaHUYeCKOU XUMUH.

YriaeBoaopoabl 4 X NPUPOAHBIEC HCTOYHUKH

AJIKaHBI: TOMOJIOTMYECKHN pAll, HM30MEpUs U HOMEHKJIAaTypa ajKaHOB.
XVMHUUYECKHE CBOMCTBA aIKaHOB (METaHa, 3TaHa): TOPEHUE, 3aMEIICHHE, PA3JIOKEHHE,
neruapupoBanue. [IpumeHeHne aakaHoB Ha OCHOBE CBOMCTB.

AJIKeHBbI. ODTUJIEH, ero IIOJTy4YEeHUE (meruapupoBaHUEM JTaHa,
JEnoIuMepu3auen nonudtuieHa). ['omonormyeckuii psn, U30MeEpHs,
HOMEHKJIaTypa AJIKEHOB. XHUMHUYECKHE CBOICTBA ATUIICHA: rOpeHue,

KaueCTBEHHbIC  peakiuu  (oOecliBeYMBaHME OpPOMHOM  BOABI U pacTBoOpa
MepMaHraHata Kajuus), Tuapatanus, noauMmepuszanus. [Ipumenenue ->TusieHa Ha
OCHOBE CBOKCTB.

JIuennl u kayuyku. [loHsTHe 0 TMEeHAaX KaK yIJIeBOJAOPOAaX C IBYMSI IBOMHBIMU
cB3siMu. ComnpsiKeHHBIE JTMEHbI. XHWUMHUYECKHWE CBoOWcTBa OyTtaaweHa-1,3 w
M30MpeHa: oOeciBeYMBaHWe OpPOMHOW BOJbI W TOJMMEpU3AIUS B KaydyKH.
HarypanbHbii M cuHTEeTHYECKHE KayuyKu. Pe3nHa.

AJIKHHBI. AneTuieH. XUMHYECKHE  CBOMCTBA  alleTUJICHA: TOPEHHE,
oOeciiBeunBaHNE OPOMHOM BOJIbI, TPUCOCIWHEHUN XJIOPOBOJOPOAA W THUApPATAIIHSL.
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IIpumeHeHne aneTusieHa Ha OCHOBE CBOMCTB. MeEXKiaccoBass HU30MeEpUs C
aJKaJIiCHAMMU.

Apenbl. benszon. Xumuueckue CBOMCTBa O€H301a: TOpEHHE, PEaKIHUU
3aMmelieHust  (rajioreHupoBaHue, HUTpoBaHue). [IpuMeHneHue OeH30Jla Ha OCHOBE
CBOWCTB.

IlpupoaHbie MCTOYHUKM  YIJIEBOAOPOAOB. [IpupomHbiii ra3: CcOCTaB,
IPUMEHEHUE B KaueCTBE TOILIMBA.

Hedts. Coctas u nepepabotka Hedtu. [leperonka nedptu. HegrenpomykTsi.

Hemoncmpayuu

['openne meTaHa, ITUIIEHA, AETUIIEHA.

OTHolIeHWE MeTaHa, OJTWIEHA, aleTwieHa U OeH30la K pacTBOpam
nepMaHraHaTa Kajivs u OpoMHO#M BoJie.

[lonydyenne HSTuneHa peakuued Jeruaparanuy  dTaHoya, AaleTUIeHA —
TUAPOJIM30M KapOuJia KaJlblusl.

Paznoxxenue kaydyka IMpU HArpeBaHUM, HUCHOBITAHUE MPOAYKTOB Pa3JIOKEHHUS
Ha HEMPEIEIbHOCTb.

Komneknus oOpasuoB Hedtn u HedrenpomykrtoB. Komekius «KameHHBIM
yIrOoJb ¥ MPOAYKIHUS KOKCOXUMUYECKOTO MPOU3BOIACTBAY.

Jlabopamopnwie onvimuol
O3HakoOMJIEHHE ¢ KOJUIEKLHENH 00pa3oB He()TH U POAYKTOB €€ MepepadOTKHU.
O3HaKOMIIEHHE C KOJUIEKIIMEN KaydyKOB M 00pa3laMu U3/1€TUi U3 PE3UHBI.

Ilpopunvuvie u npogheccuonanvno 3Hauumvie 3INEMEHMbL COOEPIHCAHUA.
[Ipamwio B. B. MapkoBaukoBa. Kiaccudukanus u Ha3HaYeHUE KaydyKoB.
Krnaccudukanusa v Ha3HaueHHE pe3uH. BynkaHu3anus kaydyka.

[lonyyenue aneTwsieHa DUPOJIU30M METaHAa M KApOUAHBIM  CIOCOOOM.
Peakiua  nonmumepuszanmu — BuUHWIXJopuaa.  [lomuBMHWIXTIOpUA U €T0
npuMeHeHue. Tpumepusanus aneTusieHa B 0€H301.

[Tonsitue 00 okcTpakiuu. BoccraHoBieHne HUTPOOEH307da B AHWJIUH.
I'omonornueckuit psg apeHos. Tosyon. Hutposanue tonyosa. TpoTui.

OcHOBHBIEC HAMPAaBIICHUSI POMBIIIIJIEHHOM MepepadOTKH MPUPOTHOTO Tra3a.

[TonyTHbI# HEDTAHOM Ta3, ero epepadoTKa.

[Ipotiecchl MPOMBINIIIEHHOW TIepepabOTKH HEPTH: KPEKUHT, pUPOPMUHT.
OxTaHOBOE YMCJIO OEH3WHOB U METAHOBOE YMCJIO TU3EJILHOTO TOTUINBA.

Koxkcoxumuueckoe npou3BOACTBO U €r0 MPOAYKIHS.

KucJsiopoacoaep:kamue oprannueckue coeMHeHUs

Cmuprel. [lonydyenne 3taHona OpoKEHHEM TIIFOKO3bl U THApaTaluel STUIIeHA.
I'mapokcunpHas rTpynma kKak —(QyHkuuoHanbHas. [loHsTHE 0 mpenenbHBIX
OJHOATOMHBIX CHUPTAX. XUMHUYECKHME CBOWCTBA JTAHOJA: B3aUMOICUCTBUE C
HaTpueM, OOpa30BaHUE MPOCTHIX U CIOXKHBIX 3(PUPOB, OKUCIECHUE B albJETHU].
[IpuMmeHeHue »5TaHOJIA HA OCHOBE CBOWMCTB. AJIKOTOJIM3M, €r0 MOCIEICTBUS IJIs
OpraHu3Ma YeJIOBEKa U MPeaynpexICHUE.

I'munepuH  kak MpeacTaBUTENh MHOIOATOMHBIX cOUpTOB. KaudecTBeHHas
peakiusi Ha MHOTOaTOMHbIE cupThl. [I[pruMeHeHne rianepuHa.
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®enou1. Ou3nueckue M XUMUYECKHE CBOMCTBa (eHorna. BzaumHoe BiusHHE
aTOMOB B MoJekyine ¢eHoia: B3aUMOJEHCTBUE C THUIPOKCUAOM HATpus U
a30THOM KucioTol. [IpuMeHeHue ¢heHosa Ha OCHOBE CBOMCTB.

Aapaernabl. [lonsitue 00  ampaerwpax.  AnbJIerujaHas — rpylna — Kak
¢dbynkunoHanpHas. Dopmaliberua " €ro CBOMCTBA: OKHCIICHHE B
COOTBETCTBYIOIIYIO KHUCJIOTY, BOCCTaHOBJIEHUE B COOTBETCTBYIOIIUN CIUPT.
[TonydeHne anpIeruioB OKHUCIEHUEM COOTBETCTBYIOIIMX CHUPTOB. lIpuMeHeHue
dbopMasbaeruia Ha OCHOBE €r0 CBOWCTB.

KapOonoBbie kuciorthl. [lonatne o kapOOHOBBIX KucioTax. KapOokcuibHas
rpynna kak (yHKIMOHanbHas. ['oMonoruueckuid psii MpeneinbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. [lomydyeHne KapOOHOBBIX KHCJIOT OKHCICHHEM allbJeTHIOB.
XVWMHYECKHE CBOWCTBA YKCYCHOM KHUCIOTBI: OOIIME CBOHCTBA C MHUHEPAIbHBIMH
KHCIIOTaMU U peakuus stepuduxanmn. [IpumeHeHne yKCyCHOM KUCIOTHI Ha OCHOBE
CBOKCTB. BbIcIINE KUPHBIE KUCIOTHI

Ha IpUMeEpE MaJbMUTUHOBOM U CTEAPUHOBOIA.

Caoxuble 3¢upsl u :xkupbl. [lonmydeHue ClOXHBIX 3(QUPOB peakIHeit
srepudukanmu. CrnoxxHble 3pUpsl B PUPOJE, UX 3HaueHue. [IpuMeHeHne cioxHbIX
2(UpOB HA OCHOBE CBOMCTB.

Kupsl kak cnoxsbsle 3¢upsl. Kinaccuduxanus xupoB. XUMHUECKHE CBOMICTBa
KUPOB: TUAPOJIU3 U THIAPUPOBAHKE KUIAKHUX KUPOB. I[puMeHeHue )KUpoB Ha OCHOBE
CBOWCTB. MbLIa.

Yraesoabl. YrieBoJbl, HX Kilaccudukaius: MoHocaxapuasl (TJIIOKO3a,
bpykTO3a), TMcaxapuasl (caxapos3a) U noiaucaxapuabl (KpaxMall U HeJUI0103a).

['moko3a — BelIECTBO C JIBOMCTBEHHOW (DYHKIHMEN — allbIeruAO0CIHPT.
XUMUYECKUE CBOWCTBA TIJIOKO3Bl: OKHCIEHHE B  TIVIIOKOHOBYIO  KHCIOTY,
BOCCTaHOBJIEHHE B COPOUT, cnupToBOE OpokeHue. IIlpuMeHenue riitoKo3bl Ha OCHOBE
CBONCTB.

3HaUYECHHUE YIJIEBOJAOB B JKMBOM IpUPOJAE M KU3HM desoBeka. [lonsaTue o
peaKkuMsIX NOJMKOHJIEHCAMW M TUAPOJIM3a Ha IPUMEPE B3aWMOIIPEBPALLCHMIA:
IIIF0K03a «>TI0JMCaxapul.

Jlemoncmpayuu

OxuciieHre crupTa B aJIbJIETU.

KadecTBeHHBIE peakIM HA MHOIOATOMHBIE CITHUPTHI.

PactBopuMOCTh (eHoIIa B BOJIE IpHU OOBIYHOM TeMIepaType U HarpeBaHUU.

KauectBennsle peakuuu Ha (HEHON.

Peaknus cepeOpsiHOTO 3epKalia ajabAeTruI0B U TIIFOKO3bI.

Okucnenue anpIeruioB U TIIOKO3bl B KMCIOTY C MOMOIIBK TMAPOKCUIA MEIU
(IT). KauecTBenHnas peakuus Ha kpaxmai. Komnekuus apupHbIXx Maced.
Jlabopamopnuvie onvimaol
PacTBopeHue riuieprHa B BoJie U B3auMo/iericTBue ¢ ruapokcuaom meau (I1).
CBoiicTBa YKCYCHOM KHUCIIOTHI, OOIIHE CO CBOMCTBAMHU MUHEPAIBHBIX KUCIIOT.
JIoKa3aTenbCTBO HEMPENEIBHOIO XapaKTepa KUIKOIO KUPA.

KauecTBeHHas peakius Ha Kpaxmal.
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Ilpogunvnvie u npogeccuonanvno 3nHauumvie 31€MEHMbL COOEPHCAHUAL.
MeTuiioBbIld COMPT M €ro MCIOJB30BAHUE B KAayeCTBE XUMHUYECKOTO ChIPbS.
TokcHYHOCTh METaHOJIa M TpaBuia TEXHUKUA O€30MAaCHOCTU MpU pabOTe C HUM.
OTWICHITIMKOJIb W €ro INpUMEHEHHE. TOKCUYHOCTh HTUJIECHIJIMKOJS W IpaBHIIA
TEXHUKH 0€301MaCHOCTH MpU paboTe ¢ HUM.

[Tonyyenue ¢enosa U3 MPOAYKTOB KOKCOXMMHUYECKOTO MPOU3BOJICTBA U U3
OeH3zona.

[Tomukonaencanust Gopmanpaeruga ¢ GeHosroM B (GpeH0I0DOPMATBICTHIHYIO
cmony. Aueranpaerus. llonstue o keroHax Ha mnpumepe aireToHa. [IpumeHenue
alleTOHa B TEXHUKE U MPOMBIIIJIEHHOCTH.

MHoroo0pa3ue KapOOHOBBIX KUCIOT (ILaBEJIEBOM KHUCIIOTHI KaK ABYXOCHOBHOM,
AKPUJIOBOM KHUCIJIOTHI KaK HEMPEAEIbHON, OEH30MHOM KUCIOThHI KAaK apOMaTUYECKOM ).

[InenkoobOpasytomue wmacima. 3aMeHa JKHPOB B TEXHUKE HEMHUIICBBIM
ceipbeM. CHHTETHYECKHE MOIOIIUE CPEACTBA.

MonoyHokucinoe  OposkeHHE  TJIOKO3bl.  KHUCIOMOJIOUHBIE  MPOAYKTHI.
CunocoBanne kopMoB. HutpoBanue nemnonossl. [Inpokcunms.

A3oTcoaep:xamme oprannieckne coequHenusi. [loammepsi

Amunbl. [lorstue 06 amuHax. AnudaTudyeckue aMHUHbI, UX Kiaccuukanus u
HOMEHKJIaTypa. AHWIMH KakK OpraHndeckoe ocHoBaHue. [lonydenwe aHWiInHA U3
HUTPOOEH307Ia.

[IpumeHeHne aHUIMHA HA OCHOBE CBOMCTB.

AMMHOKHUCIOTBI. AMUHOKHUCIOTHI Kak aM(oTepHble AUGYHKIIMOHATILHBIC
OPTraHUYECKUE COCAMHEHUSI. XMMHUUYECKHE CBOMCTBA aMUHOKHCIIOT: B3aUMOACHCTBUE
C IIeJI0YaMU, KUCIIOTaMU U JIPYT C JPYroM (peaxius noaukoHaeHcamum). llentuanas
CBSI3b U MOJUTICTITUIBI.

[IpumeHeHne aMMHOKHUCIIOT HAa OCHOBE CBOMCTB.

Beaku. IlepBuunas, BTOpuYHasi, TpETUYHAS CTPYKTYpPhl OENKOB. XUMHUYECKHE
CBOMCTBAa O€JIKOB: TOpEHHWE, JCHATypalusi, THIPOJIU3, IIBETHBIE PEAKIIUH.
buonornyeckue QyHKIM 6€IKOB.

IMonumepsl. benku u monrcaxapuabl Kak OHMOMOIMMEDPHI.

IlinacTmacesl.  [lonydyeHne DNOAMMEpPOB  peakuuend IOJIUMMEpU3alUu U
MOJIUKOHJEHCAMK.  TepMOIUIaCTUYHBIE UM TEPMOPEAKTHUBHBIE  ILIACTMACCHI.
[IpencraButenu miacTMmace.

Bosokna, wux kiaaccupukanmsa. Ilomydyenue  BosiokoH.  OTaenbHBIE
MPEJCTABUTENN XUMHUUYECKUX BOJOKOH.

Hemoncmpauuu

B3anMopaeiicTBue aMMHuaKa U aHWINHA C COJITHOM KHCIIOTOM.

Peakuus anunmHa ¢ GpOMHOM BOJIOH.

JlokazaTeabCTBO HAMUUs (PYHKIIMOHAJIBHBIX TPYIIT B paCTBOPAX aMUHOKHUCIIOT.

PactBopenue u ocaxxaeHue 6€KoB.

[{BeTHBIC peakiuu OEIKOB.

['openue nTuubero nepa U WEepCTIHON HUTH.

Jlabopamopnwie onvimaol
PactBopenue 6e1KkoB B BOJIE.
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OO6nHapyxeHue 6eJIKOB B MOJIOKE U MSICHOM OYJIhOHE.

Jlenatypanus pactBopa Oejlka KypHMHOro siilla CIUPTOM, pacTBOpamMH coJieh
TSDKEJIBIX METAJUIOB U IIPU HArpeBaHUU.

Ilpakmuueckue 3anamus

Pacnio3naBanue macTMacc U BOJOKOH.

Pemenue 3a1ay Ha BBIBOJT (hOPMYJT OPraHUYECKUX BEIIECTB.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvie INEMEHMbL COOEPHCAHUA.
AMUHOKanpoHoBas kuciora. KanpoH kak MmpencTaBUTeNb MOJTHMAMUIHBIX BOJIOKOH.
Hcnonp3oBanue ruaponn3a OCEIKOB B MPOMBINUICHHOCTH. [lonMBHHUIXIOpUA,
nosmrerpadropaTuiieH  (TedIoH). denonohopmanbaeTUAHbIC IJ1aCTMACCBI.
Hemwtynoua. IIpoMbeIIIEHHOE MPOU3BOICTBO XUMHUYECKUX BOJIOKOH.
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5.2. Tembl pedepaToB (10KJIAA0B), HHIUBHAYAJIbHBIX POEKTOB.

1. buotexHosorus u reHHas UHXeHepus — TexHosnoruu XXI Beka.

HaHoTexHonoruss Kkak HPUOPUTETHOE HANpaBJICHHE pa3BUTUS HAyKU U

npou3BojacTBa B Poccuiickon Penepanuu.

CoBpeMeHHbIE METO/IbI 00e33apasKUBaHUS BOJIbI.

AJIOTpOIHS METAJIJIOB.

Kuznp n gesrenabHocTs . 1. Menaeneena.

«Ilepuonmyeckomy 3akoHy OyJyIiee He TPO3UT pa3pyLICHUEM. . .»

Cunres 114-ro anemenTa — TpuyM(¢ pOCCUNUCKUX PU3UKOB-SAICPUIUKOB.

N3oTomer Botopoaa.

. Mcnonp3oBaHne paiOaKTUBHBIX U30TONOB B TEXHUYECKHUX LIETSAX.

10 PeHTreHoBCKOE U3ITyYEeHHE U €r0 UCIIOIb30BAaHUE B TEXHUKE U METULIMHE.

11.11na3mMa — 4eTBEPTOE COCTOSIHUE BEIIECTRA.

12. AMopdHbI€ BelecTBa B IpUPOJIe, TEXHUKE, OBITY.

13.0xpana  okpyxkawluel  cpeabl  OT  XUMHUYECKOTO  3arpsi3HEHUS.
KonuyecTBeHHBIE XapaKTEPUCTHKHU 3arPSI3HEHUS OKPYKAIOIIEH CpeIbl.

14.TIpumeHeHre TBEPIOro U ra3oo0pa3Horo okcuaa yriaepoaa (IV).

15.3ammra 030HOBOTO PKpaHa OT XMMHUYECKOTO 3arpsi3HEHHUS.

16.'pyboaucniepcHbie  CUCTEMBI, HX KiacCU(UKAIMs U MCIOJb30BaHUE B
po(heCCUOHATIBHON S TENIbHOCTH.

17.KocmeTtnueckue reu.

18.IlpumMeHeHune CycreH3uid U SMYJIbCHIA B CTPOUTEIBCTRE.

19.MuHnepaibl ¥ TOpHBIE TOPOABI KaK OCHOBA JTUTOC(HEPHI.

20.PacTBOpbI BOKpYT HAac. THUIIBI pacTBOPOB.

21.Bopa kak peareHT u cpea Al XUMUYECKOT0 TMpoIiecca.

22.Ku3ub u nesrenpHOCTh C. AppeHuyca.

23.Bknag OTEUECTBEHHBIX YUYEHBIX B PA3BUTHE TEOPUHU AIICKTPOIUTHUECCKOM
JUCCOLIMALINH.

24.Y cTpaHeHue KeCTKOCTH BOJIbI Ha MPOMBIIIJICHHBIX TTPEANPUATUSX.

25.CepHast KUCJIO0Ta — «XJIe0 XUMHUECKOU MPOMBIIUICHHOCTHY.

26.cnonp30BaHne MHUHEPATBHBIX KHUCIOT Ha NPEANPUATHAX Pa3TUIHOTO
npodus.

27.OKcHuIbl ¥ COJTM KaK CTPOUTEIIbHBIC MaTepUaIbI.

28.VcTopus rurca.

29.TToBapeHHas CONMb KaKk XUMHUECKOE ChIPhE.

30.MHuoronmkuii KapOOHAT KaJbIIHsl: B IPUPOJIE, B MPOMBIIIIEHHOCTH, B OBITY.

31.Peakiyu ropeHust Ha MPOU3BOJICTBE U B OBITY.

32.BupTyanibHoe MOJEIMPOBAHUE XUMUYECKUX MPOLECCOB.

33.27eKTpoau3 pacTBOPOB IEKTPOJIUTOB.

34.271eKTpOan3 PacIuIaBOB JIEKTPOIUTOB.

35.IIpakTuueckoe MPUMEHEHUE AIIEKTPOIIHN3A; padbuHUpOBaAHUE,
raJIbBaHOTIACTHKA, TAJIbBAHOCTETHSI.

36.UcTopust mosyueHus: ¥ MPOU3BOICTBA ATIOMUHHUSL.

37.2MEeKTPOTUTHIECKOE MOTydeHUe U pahuHUPOBAHUE MEIH.

no

©ONDUIA W
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38.Ku3nb u gesrenbHOCTh . J[9BH.

39.Ponp MeTamsioB B UCTOpUM  4YeJOBeYeCKOW 1uBuUim3anmu. Hcropus
OTEUECTBEHHOM  YepHOW MeTaurypruv. COBpEeMEHHOE METaJUTyprHuecKoe
IPOU3BOJICTBO.

40.McTopusi 0T€UeCTBEHHON I[BETHON MeTaJLTypruu. Poias MeTaljioB U CIJIaBOB B
HAy4YHO-TEXHUYECKOM IpOorpecce.

41.Koppo3us METAIJIOB U CIIOCOOBI 3alUTHI OT KOPPO3HUHU.

42.VHepTHBIE WK OJIarOPOTHBIC Ta3bl.

43.Poxnaromue coii — rajioreHsbl.

44 VicTopusi LIBEACKON CIIUYKHU.

45.Ucropus BOBHUKHOBEHUS U Pa3BUTHsI OPraHUYECKONW XHUMHH.

46.Ku3nb u nestensHOCTh A. M. byTieposa.

47.BuTanusm U ero Kpax.

48.Posib  OTEUYECTBEHHBIX YYEHBIX B CTAHOBJIEHWHM U Pa3BUTUU MHPOBOU
OpPraHUYECKON XUMUH.

49.CoBpeMeHHBIE MPEICTAaBICHHS O TEOPUH XUMUYECKOTO CTPOEHHUS.

50.0xonornyeckue acreKTbl UCIOIb30BAaHUS YITIEBOAOPOIHOTO ChIPbSL.

51.OkoHOMUYECKHE  aCMeKTbl  MEXKIYHAapOJHOTO  COTpyJIHUYECTBA IO
UCIIOJIb30BAaHUIO YIJIEBOJOPOIHOTO ChIPHSL.

52.Uctopusi OTKpHITUS U pa3padOTKHU Ta3oBbIX U HE(PTAHBIX MECTOPOKICHUM B
Poccuiickon ®@enepanum.

53.XuMHus yriaeBoOPOAHOTO CHIPhS B MOST OyayIasi mpogeccus.

54.YT111eB0IOpOIHOE TOIIMBO, €r0 BUJIbI 1 Ha3HAUYCHUE.

55.CuHTETHYECKUE KayUyKH: UCTOPHUSI, MHOTOOOpa3ue U MEePCIEKTUBBI.

56.Pe3nHOTEXHUYECKOE TPOU3ZBOJICTBO U €r0 poJib B HAYYHO-TEXHHUECKOM
mporpecce.

57.CBapo4HO€ MPOU3BOACTBO U POJIb XMMHUHU YTIIEBOJIOPOIOB B HEM.

58.Hepts w® ee  TpaHCHOPTHUpOBKA KAk  OCHOBAa  B3aUMOBBITOJHOTO
MEXIYHAPOJHOTO COTPYAHUYECTBA.
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5.3. CTpykTypa y4eOHoii 11 CHUILITUHbI
5.3.1. O0beM y4eOHOM TMCHUNIMHBI M BUIbI Y4eOHOM

a00TBhI

Bun yueOHo# padoThI

O0BeM yacoB

MakcumanbHas yyeOHass Harpys3ka (Bcero) 177
Oo6s13aTesibHAsI ayUTOPHAs ydeOHAasi HATpy3Ka (Bcero) 118
B TOM YHCIIE:
JabopaToOpHbIe PAOOTHI 26
MPaKTHYECKHE pabOThI 4
KOHTPOJIbHBIE pabOTHI 1
KypcoBas pabota (mpoeKT) (ecim MperycCMOTPEHO) -
CamocTtosiTeibHast padoTa cTyaeHTa (Bcero) 59
B TOM YHCIIE:
CocTtaBieHue nNpe3eHTaun 10
CocraBiieHHe KPOCCBOP/IOB 10
CocraBiieHHE TECTOB 10
CocraBiieHHE CXEM-KOHCIIEKTOB 10
PedeparuBnas pabora 10
CocraBieHre TEpMUHOB, TE3UCOB 9
ATTecTanus Mo JUCIUTIIIMHE Jugpghepenyupo-

GAHHDLIU 3aY4em
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6. TemaTnueckuii mian yueonoi aucuunannbl OY/l 11 «Xumus» no npodeccun 35.01.14 «Macrep no
TEXHHYECKOMY 00CJIYKMBAHMI0 1 PEMOHTY MAIIMHHO-TPAKTOPHOI0 MapKa» (04HOE OTeJIeHHE)

Makc. KosanuecTBo ayIuTOPHBIX 4aCOB
yueo.

HaumenoBaHue pa3jiesioB u CamoctosTennuas IIpakTnyeckune

TeM Harpyska padota cTylenTa Teopernueckoe (ceMmuHapcKue) U KypcoBoe
cryacuta (1ac) Beero o0yueHnue JabopaTopHbie NMPOEeKTUPOBAHHE

("IaC) SAHATUA

Beenenne 3 1 2 2 -

Pazznen 1. O0mas u 105 35 70 52 18

HeOpraHuveckKasi XuMusi

Tema 1.1. OcHOBHEIE 6 2 4 4 -

ITOHATHS Y 3aKOHBI XUMUH

Tema 1.2. [lepuoamyeckuii

3aKOH U MEPUOIUIECKas

CHCTeMa XUMHUYECKUX 6 2 4 3 1

anemenToB JI.M.Mennaeneera

U CTPOEHHE aTomMa

Tewma 1.3. Ctpoenue o 3 6 4 2

BCIISCTBA

Tema 1.4. Bona. PacTBopbI.

DIEKTPONUTHYECKAS 9 3 6 5 1

JIHCCOIHAIUS

Tema 1.5. Knaccuduxarus

HEOPTaHUYECKUX 25,5 8,5 17 10 7

CO€IUHEHMI U UX CBOMCTBA

Tema 1.6. Xumuueckue 28,5 9,5 19 15 4

peakuuu

Tema 1.7. MeTaisl u 21 7 14 11 3

HEMETAaJLIBI

Pa3nen 2. Oprannyeckas 69 23 46 34 12
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XUMMUSA

Tema 2.1. OcHOBHEIE
MOHSITHS OPraHUYEeCKON
XUMHUHU U TeOpI/ISI CTpOCHI/IH
OPTaHMYECKUX COCAMHCHUN

16,5

5,5

11

10

Tema 2.2. YraneBonopoas! U
UX IPUPOTHBIC HCTOUYHUKH

13,5

4,5

Tema 2.3. Kucnopon
coJiep Kalie OpraHnIecKue
COCANHCHUA

22,5

7,5

15

11

Tema 2.4. Azotcoaepxaliye
OpPTraHUYECKUE COCAMHEHUSI.
[Tonmumepsl

16,5

5,5

11

Bcero nmo aucuunnHe

177

59

118

88

30
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/. XapaKTepUCTHUKA OCHOBHbIX BH/IOB YUeOHOM AeSITeIbHOCTH CTYACHTOB

XapaKTepMCTmca OCHOBHBIX BUA0OB A€ATCJIBbHOCTH CTYACHTOB

Coaepxanue
00y4eHnst (Ha ypoBHe y4eOHBIX JeHCTBHIl)
Baxueiimue YMeHue aaBaTh OMpeNeleHHEe U ONEpUpPOBATh CIEAYIOUUMHU XHUMHUYECKUMU
XUMHUYECCKHUE IIOHATUAMU: BCIICCTBO, XUMHYECKHUH 9JICMCHT, aTOM, MOJICKYJIa, OTHOCUTCIIbHLIC
MOHATHS aTOMHAas M MOJIEKYJsipHash MacChl, WOH, AJJIOTPOIHUS, HU30TOMbI, XMUMHUYECKas

CBS3b, JJIEKTPOOTPULATENBLHOCTb, BAaJEHTHOCTh, CTENEHb OKHUCIIEHUS, MOJIb,
MOJISIpHAs Macca, MOJISIpHBIH 00beM TIa3000pa3HbIX BELIECTB, BEIIECTBA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO CTPOEHHS, PACTBOPbI, JJIEKTPOJIUT U
HEDJIEKTPOJINT, JNEKTPOJINTUYECKAS JUcconuanus, OKHCIIUTEIb u
BOCCTAaHOBUTEIb, OKMCIIEHHE M BOCCTAHOBIICHHE, TEIUIOBOW 3(deKT peakuuw,
CKOPOCTb ~ XMMMYECKOM peaklMM, KaTalu3, XUMHYECKOE pPaBHOBECHE,
YIJIEPOJHBIN CKeleT, (YHKIIMOHAIbHAS TPYIIa, U30MEpPHs, TOMOJIOTHs

OcHOBHBIE 3aKOHBI
XUMHUHU

DopmyJIMpOBaHUE 3aKOHOB COXPAHEHUSI MAacChl BEILIECTB U MOCTOSHCTBA COCTaBa
BCIIIECTB.

VYcTaHOBKAa MPUYMHHO-CIIEICTBEHHON CBSI3U MEXKY COAEPKaHUEM

9THX 3aKOHOB M HAIMCAHUEM XUMUYECKUX (DOPMYIT U ypaBHEHUH.

YcTaHOBKAa JBOJIIOUMOHHOW CYIIIHOCTH MEHJEIEEBCKOW U COBPEMEHHOMN
dbopmynupoBok mnepuogudeckoro 3akoHa J[. WM. MengeneeBa. OObscHEHHE
(U3UYECKOTO CMBICTIA CHMBOJHUKH TEPUOJUYECKON TaOIUIBI XHUMHYECKUX
anemenToB JI. WM. MenzaeneeBa (HOMEpPOB 3JE€MEHTa, IE€PUOJA, IPYNIbl) U
YCTAaHOBKA MPUYMHHO-CJIEICTBEHHOM CBSI3M MEXAY CTPOCHHEM aromMa u
3aKOHOMEPHOCTSMH M3MEHEHHUsI CBOMCTB JJIEMEHTOB M OOpa30BaHHBIX HMU
BEILECTB B [IEpUOAAX U IpyHax.

XapakTeprucTUKa AIIEMEHTOB MAJIbIX U OOJIBIINX ITEPUOJIOB TI0 UX

nonoxenuto B [lepuoguueckon cucreme J[. 1. Menneneesa

OcHOBHBIE TEOPUH
XUMHH

YcraHoBKa 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX BEIIECTB OT CTPOCHHUS aTOMOB
00pa3yroMMX UX XUMHYECKHUX IJIEMEHTOB.

XapakTepuCTHKA BAXKHEWIIIUX THUIIOB XUMUYECKUX CBSI3€d M OTHOCUTEIBHOCTH
sToi THnonoruu. OOBICHEHHE 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTAaBa U
CTPOEHUS KPUCTATUTMYECKUX PEIIECTOK.

DopMyJIUPOBKA  OCHOBHBIX  IIOJIOXKEHUW  TEOPUM  DIIEKTPOJIUTHUUECKON
JIUCCOLIMAIMA W XapaKTepUCTUKAa B CBETE 3TOM TEOPUHU CBOMCTB OCHOBHBIX
KJIACCOB HEOPraHWYECKUX COeAMHEHUN. DOPMYyIMPOBKAa OCHOBHBIX IOJIOKEHUI
TEOPUU XUMHUYECKOTO CTPOEHHUSI OPraHMYECKUX COCIMHEHUN M XapaKTepUCTHKA
B CBETE ITON TEOPUHU CBOKMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COEIUHEHUN

Baxkueiimmne
BellecTBa U
MaTepUaJIbl

XapakTepucTuka COCTaBa, CTPOCHHS, CBOWCTB, TMOJIYyYEHUS M TPUMEHEHUS
BaxHeimux wmetamuioB (IA u I A rpynm, amomuHMs, Xene3a, a B
€CTECTBEHHOHAYYHOM MPOQUIIE U HEKOTOPBIX d-2JIEMEHTOB) U UX COSIMHEHUH.
XapakTepucTuka COCTaBa, CTPOCHMs, CBOMCTB, MOJYYEHUS M TPUMEHEHUs
BakHenmux HemerawioB (VIII A, VIIA, VIA rpynmn, a Takxke azota u gocdopa,
yriaepoja u KpeMHUS, BOJOPO/Ia) H UX COSTMHEHUIA.

XapakTepucTuka COCTaBa, CTPOCHUs, CBOMCTB, TMOJyYEHUS M TPUMEHEHUS
BaXHEHINIUX KIACCOB YIJIEBOJOPOAOB (AJIKAHOB, ITUKJIOATKAHOB, AJIKEHOB,
AJKWHOB, apEHOB) U WX HanbOOoJee 3HAYMMBIX B HAPOJHOXO3SIMCTBEHHOM TIJIaHE
MpPEICTABUTENECH.

AHaornYHas XapakTePUCTHKA BAXKHEUIIIUX TIPEICTaBUTENICH

JPYTUX KJIACCOB OPraHMYECKUX COEIMHEHHI: METaHOJa W 3TaHOJa, CIOMXKHBIX
7GUpOB, KHUPOB, MbUI, albAeruaoB (dopManbIeruoB U aleTalbIeruia),
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KETOHOB  (ameToHa), KapOOHOBBIX KHUCIOT (YKCYCHOM  KHCJIOTBI, IS
€CTECTBEHHOHAYYHOTO MpOo(dHiIs MpeACTaBUTENeH IPYTUX KJIacCOB KHUCIIOT),
MOHOCaxapuaoB  (TJIOKO3bI), JUcaxapujoB (caxapo3bl), IOIHCAXAPHIOB
(KkpaxMayia W IeJUTFOJIO3bI), aHWJIMHA, aMUHOKUCIIOT, OCIIKOB, NCKYCCTBEHHBIX U
CHHTETHUYECKUX BOJIOKOH, KAy4yKOB, IJIACTMACC

Ku3HeHHBIH UK
KJETKH

O3HakoMIIEHHE C KJIIETOYHOU TEOPUEH CTPOEHHS OPraHU3MOB.

VYMeHHne CcaMOCTOATENbHO HCKaTh JIOKa3aTelIbCTBA TOrO, 4YTO KJIETKa —
DIIEMEHTApHAas KHUBasg CUCTEMa M OCHOBHAS CTPYKTYpHO-()YHKIIMOHAJIbHAsS
€/IMHUIIA BCEX KHUBBIX OPraHU3MOB

XHUMHYECKU A3BIK
M CUMBOJIHKA

Hcnons3oBanue B yueOHON U MPOPECCHOHATBHON AEITETbHOCTH

XUMUYECKUX TEPMUHOB U CUMBOJIMKHU.

Has3BaHne wu3y4eHHBIX BEIIECTB 110 TPUBHAIBHOW WIH MEXAYHApOIHOU
HOMEHKJIATYyp€ U OTPaXEHHE COCTaBa H3TUX COCAMHEHUH C IOMOILBIO
xuMu4yecknx (opmyn. OTpakeHHE XHMHUYECKHX IMPOLECCOB C IOMOIIBIO
ypaBHEHUN XMMHUUYECKUX PEaKIUi

XuMuueckKue
peakuuu

OOBbsicHEeHHE CYIIHOCTH XMMHYECKUX IporeccoB. Kiaccudukanms XuMu4ecKux
peaKIMii 0 pa3IMYHBIM [TPU3HAKAM: YHUCITY U COCTABY MPOAYKTOB U PEArcHTOB,
TerioBomMy 3 dekTy, HanpaBieHuIo, (ha3e, HATHMYUIO KaTallu3aTopa, N3MEHEHUIO
CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00pa3yIOIINX BEIIECTBA.

YcTaHOBKa MPHU3HAKOB OOLIETO W PA3IMYHOIO B THIIOJOTHH PEAKIUH s
HEOPraHWYECKOW | OpraHudeckor xumuu. Kiaccuduumkanus BEUIECTB H
NPOIIECCOB C TOYKM 3pEHUs OKHUCIeHHs-BoccTaHoBieHHs. CocraBieHue
YpPaBHEHUH peakui

C TMOMOIIBI0 METOJa JJIeKTpoHHOro Oamanca. OOBSICHCHHE 3aBHCHMOCTH
CKOPOCTH XUMHUYECKOW PEaKIUU M TOJOXKCHHS XUMHUYECKOTO PaBHOBECHUS OT
pa3nuyHbIX (HaKTOPOB

XuMnuecKkuu
IKCIEPUMEHT

BbINONIHEHHE XHMHYECKOrO JKCIIEPUMEHTAa B TIOJIHOM COOTBETCTBHH C
npaBUIaMy 0€30MaCHOCTH.

Habnronenue, pukcaiys 1 OMMCaHUE Pe3yIbTaTOB IIPOBEACHHOTO
IKCIIEPUMEHTA

XumMu4deckas
uHpopmanus

[TpoBeneHue caMOCTOATENBHOIO IOMCKA XUMHUYECKOW HUHPOpMalLUU C
UCIIOJIb30BAaHUEM pA3UYHbIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3JaHUM,
KOMIBIOTEPHBIX ~0a3 JaHHBIX, pecypcoB Hurepnera). Mcmonb3oBanue
KOMIIBIOTEPHBIX TEXHOJOTMM Juisi 00pabOTKM U TMepefayd XUMHUYECKOU
UHGOPMALIMK U €€ PE/ICTABICHUS B pa3IMYHbIX (hopMax.

Pacuétnl no
XMMHYECKHM
¢opmyaam u
YPaBHEHUAM

YcTaHOBKA 3aBUCUMOCTH MEXAY Ka4eCTBEHHOM M KOJWYECTBEHHON CTOpPOHAMU
XUMHYECKMX OOBEKTOB M IpoleccoB. PerieHue pacueTHbIX 3afad 10
XUMHUYECKUM (pOopMysiaM U ypaBHEHUSIM
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IIpodguabHoe u
npo¢ecCHOHATBLHO
3HAYNMOe
cojepsKaHue

OOBscHEHHE XUMUYECKUX SIBIICHUH, IPOUCXOAIUX B IPUPOJE,

OBITY M Ha TIPOU3BOJICTBE.

OmnpezneneHue BO3MOKHOCTEH NPOTEKaHHMsS XMMHMYECKMX IIpEBpallleHUul B
Pa3JINYHBIX YCIOBUSX.

CoOntoneHne MpaBUIl 3KOJOTMYECKH TPAMOTHOTO IMOBEICHMSI B OKPYKAIOLIEH
cpeze.

OrneHka BIMSHUSA XMMHUYECKOTO 3arpsiI3HEHUs OKpYXKaolell cpelibl Ha OpraHu3M
4eJI0BEKa U IPYTHe )KUBbIE OPraHU3MBI.

Cobntonenue npaBuil 0€30MacHOTO OOpallleHHs] ¢ TOPIOYMMHU M TOKCHYHBIMHU
BEIIECTBAMH, JJA00OPATOPHBIM 000pyTIOBaHHUEM.

[ToaroroBka pacTBOPOB 3aJaHHOM KOHLEHTpALUU B ObITY U Ha IPOU3BOJCTBE.
Kputnyeckas omeHka JOCTOBEPHOCTH XUMUYECKOI HH(DOpMAIIHH,
HOCTYINAOUIEH U3 Pa3HbIX UCTOYHUKOB
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8.YueOHo-MeTOAMYECKOE
U MaTepuAJIbHO-TeXHUYeCKoe obecneyeHue
NporpaMMbl y4eOHOMH TUCHHUIJIMHBI
OV /.11 «Xumus»

Jist ocBoeHust paboueit mporpammbl yueOHoM gucturuimasl «OY . 11.
«XuMHUs» B TEXHUKYME HMEETCsl Y4eOHbI KaOMHET «XHUMHM» C JIa0OPAHTCKOU
KOMHATO#, B KOTOPOM HMEETCS BO3MOXHOCTh OOECIEYUTh CBOOOJHBIA JIOCTYN B
NHTepHeT BO BpeMs y4eOHOro 3aHsTHS U B IEPUOJ BHEYYEOHOW JESATENbHOCTU
0o0yyaroImmxcs.

ITomemenne KaOuHeTa COOTBETCTBYET  TpeOOBaHUSAM CanurapHo-
snuAemMuosiornyeckux npaswin U HopmatuBoB (CanlluH 2.4.2 Ne 178-02) wu
OCHAIIICHO THIIOBBIM 000PYI0BaHUEM, YKA3aHHBIM B HACTOSIIUX TPEOOBAHUAX, B TOM
YHClie CINEHUANM3UPOBAHHONW y4yeOHOM MeOenbl0o U CpeACTBAMH  OOy4EHHS,
J0CTaTOYHBIMU TUTSI BBITIOJIHEHUS TpeOOBaHMWA K YPOBHIO TMOJTOTOBKH
00yJarommxcs.

B cocTtaB y4eOHO-METOAMUYECKOTO M MAaTE€pPUAIbHO-TEXHUYECKOTO OCHAILEHUS
KaOMHeTa XUMHUH BXOJSIT:

- MHOTO(QYHKIIMOHAJIbHBIA KOMIUIEKC MPENo1aBaTes;

- METOJMYECKHE MaTepuaibl s JUCTAHIIMOHHOTO OOydeHHUsi Ha OO0JIauyHOM
XpaHWIHILE (IPe3eHTaU, KOHCIIEKThI, TECTOBBIE 3aJJaHUsl, BUJIEOYPOKH);

- HaTypaJibHble OOBEKTHI, MOJIETH, NpUOOPEl W HAOOpPHl I MOCTAaHOBKHU
JEMOHCTPAlMOHHOTO M YYEHUYECKOT0 IKCIIEPUMEHTA;

- IEYaTHBIE CPEJCTBA OOYUCHMUS;

- THQOPMALIMOHHO-KOMMYHHKAIIMOHHBIE CPE/ICTBA;

-3KpaHHO-3BYKOBBIE TOCOOUS;

- IEPEYHU OCHOBHOM U JIONOJIHUTEIBHON YUEOHOU JTUTEPATYPHI;

- OMOIMOTEYHBIN (OHI.

B 6ubnuoteunsrit GoH BXOAAT Y4COHUKH, YI€OHO-METONMUECKHE KOMIUICKTHI
(YMK), obGecnieunBaromue ocBoeHue ydeOHoW mucumruimabl OV]I11 «Xumusy,
PEKOMEHIOBAaHHBIE WJIU JOIYLIEHHBIE ISl UCIIOJIb30BaHUS B TEXHUKYME.
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9.0cHOBHBbIE HICTOYHHMKH H JINTEpPaTypa

s cmyoenmos
1. [Nabpuenssn  O.C. Xumus 18 npodeccuit U crenuaIbHOCTEH
texHudyeckoro npoduis: yueonuk / O.C. I'abpuensn, U.I'. OctpoymoB. — M.:
N3narenbckuil HeHTp «Akanemus», 2018 .

s npenooasames

1. ®enepanbhbliii 3akoH 0T 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuu B
Poccutiickoit @enepanmmy» (B pen. dhenepaibabix 3akoHOB 0T 07.05.2013 Ne 99-D3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Nel70-®3, ot 23.07.2013 Ne 203-D3, or
25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot
05.05.2014 Ne 84-®@3, ot 27.05.2014 Ne 135-®@3, ot 04.06.2014 Nel48-®3, c
U3MEHEHUSIMU, BHeCEHHBIMU DenepanbHbiM 3aKkoHOM OT 04.06.2014 No 145-D3).

2. [Tpuka3z MunoOpuayku Poccuu ot 17.05.2012 Ne 413 «O0 yTBepk1eHUA
(benepalbHOTO roCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa CPEAHETO (TIOJTHOTO)
oO1ero oobpaszoBanus» (3apeructpupoBan B Muntocte PO 07.06.2012 Ne 24480).

3. [Ipukaz MunoOpHayku Poccun ot 29.12.2014 Ne 1645 «O BHeceHuu
n3meHenuit B [Ipuka3z MunucrepctBa oOpazoBanus u Hayku Poccuiickoit denepanuu
or 17 mas 2012 r. No 413 «O0 yTBepx)aeHUU (eaepaabHOTO TOCYIapCTBEHHOTO
00pa3oBaTEIBLHOIO CTAHAAPTA CPEHETrO (MOJTHOTO) 0011IeT0 00Pa30BaAHUS.

4, [lucemo  [lemaprameHTa TrocyJapCTBEHHOM TOJUTUKH B  cdepe
noAroToBku padounx kaapos u IO MunoOpnayku Poccuu ot 17.03.2015 Ne 06-
259 «PexoMeHaalMU 10 OpraHU3alluy MoJyde-HUsl CPEeIHETr0 00IIero ooOpa3oBaHus B
npejesiax OCBOEHHUs O00pa30OBaTENbHBIX MPOrpaMM CpPEIHEro MPOPECCHOHAIBHOIO
oOpa3zoBaHusi Ha 0a3e OCHOBHOIO OOHIEro 0Opa3oBaHUS C Y4YETOM TpeOOBaHUM
denepalibHBIX TOCYAapCTBEHHBIX O0pa30BaTEIbHBIX CTAHAAPTOB M MOJy4aeMOMn
poQ)eCCUm WK CIEeNUATLHOCTH CPETHEr0 MPOPECCUOHAIBHOTO 00pa30BaHU.

5. Koncturymus Poccuiickoit @eneparuu 1993 r. (mocneaHss peaakims).

6. lNa6bpuenssa  O.C., JlpicoBa I'.I'. Xumms B Tecrtax, 3amadax Wu
VOPOKHEHUSIX: Y4eOHOe mocoOue I yUpexACHHM cpeaHero npogeccuoHaIbHOTO
obpazoBanus- M.: M3narenbckuii neHTp «Akagemusy , 2014.- 224 c.

JlonmosiHUTEILHAS JIUTEpPATypa

1. T'abpuenan O. C., Ocmpoymos HU. I'., Ocmpoymosa E. E. u op. Xumus
st npodeccuid M CHenuaIbHOCTEM €CTECTBEHHOHAYYHOIO NMpOoduiis: yUeOHUK AJis
CTYy. YUpexaeHul cpea. npod. oopazoBanus. — M., 2014.

2. Taopuensn O. C., Ocmpoymos HU. I'. Xumus nns npodeccuii u
CHEIUATBLHOCTEH  COIMAIbHO-DKOHOMUYECKOTO W TYMAaHUTApPHOTO  MPOQUIICH:
y4eOHUK Al CTyA. yUpexIeHuil cpen. mpod. obpazoBanus. — M., 2014.

3. labpuensa O.C. Xwumus ana  npodeccwit u  crenuaIbHOCTEH
texuudeckoro npodwuist: yueonuk / O.C. IN'abpuensu, U.I'. OctpoymoB. — 6-¢ u3n.,
crep. — M.: U3narenbckuii ueHTp «Axamnemus», 2013. — 256 c.
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4, Epoxun [0. M., Kosaresa U. b. Xumus jns mnpodeccuii  u
CHEIUATbHOCTEH TEXHUYECKOTO M €CTECTBEHHOHAYYHOTO Npoduiiel: ydeOHUK st
CTyJ. YUPEXKICHHH cpen. mpod. obOpazoBanus. — M., 2014.

S. Epoxun [O. M. Xumus: 3agaun W ynpaxHeHus: ydel. mocobue st
CTyJ. YUpeXJIeHHM cpen. mpod. oOpazoanus. — M., 2014.

HuTepHeT-pecypceol

1. [abpuenssn  O.C. Xumus 18 npodeccuii U crenuaIbHOCTEH
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