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1.1losicHUTEILHASA 3aIIUCKA

O6meoOpazoBaTeIbHas ydyeOHass JUCHMIUIMHA OV].11 «Xummusa»
npeaHa3HaueHa s u3ydeHuss xumud B OI'BIIOY «byiickuil TeXHHKyM
KEJIEe3HOJAOPOKHOTO TpaHcropta KocTtpoMmckoit obnactu» (nmanee TEXHUKYM),
peanu3yronieM 00pa3oBaTelIbHYI0 MPOrpaMMy CpeAHero ooiiero oOpa3oBaHUs B
npenenax OCBOCHHUS OCHOBHOM mMpodeccHOoHaNIbHOW 00pa30BaTENbHON MPOrpaMMbl
CIIO (OIIOIT CIIO) Ha 6a3e oCHOBHOTO OOIIEro 0Opa3oBaHHS MPH MOATOTOBKE
KBATH(UITUPOBAHHBIX pab0OYMX U CITYKAIIHX.

[Iporpamma paspabotana Ha ocHoBe TpeboBanuit ®I'OC cpemnero obmiero
00pa3oBaHusl, MPEIBABISIEMBIX K CTPYKTYPE, COJEPKAHUIO U PE3yIbTaTaM OCBOCHHUS
yaeOnor mucrummabl OY /.11 « Xumus», B cOOTBETCTBUU ¢ PexomMeHmanusMu 1o
OpraHW3alMi TOJIYYCHHUS CpeIHEro oOmero oOpa3oBaHUS B Tpeaesiax OCBOCHUS
o0pa3oBaTeNbHbIX MPOTPaMM CpeAHero mpodeccuoHanbHOTO 00pa3oBaHus Ha 0Oasze
OCHOBHOrO  oOmIero ooOpa3oBaHusi ¢ ydeToM TpeOoBaHMil  (eaepabHbIX
roCyJapCTBEHHBIX  00pa3oBaTENbHBIX CTAaHAAPTOB U  MOJydaeMoil mpodeccuu
CpEeaHEro npoeccuoHanbHOTO oOpa3oBaHuUs (muceMo JlenapTaMeHTa
rocyJapCTBEHHOM MONUTHUKKA B cdepe mnoaroroBku padounmx kaapo u JI1O
MunucrepcTBa 00pazoBanus U Hayku Poccun ot 17.03.2015 Ne06-259).

Conepxxanue mporpammbl OY]J[.11 «Xumus» HampaBleHO Ha JIOCTHKCHHE
CIEIYIOIIMNX LeJIei:

1. dbopMHpoBaHUE y 00yYarOUXCsl YMEHUSI OLEHUBATh 3HAYMMOCTb
XUMHUYECKOTO 3HAHUS ISl KAKJOT0 YEIIOBEKa;
2. bopmupoBaHHE y OOYYAIOIIMXCS LIEJIOCTHOTO MPEICTABICHUS O

MHUpPE U POJIM XUMHUHU B CO3JJaHUU COBPEMEHHOMW €CTECTBEHHOHAYYHON KapTHHBI
MHpa; YMEHHS  OOBACHATH OOBEKTHI M  MPOLECChl  OKPYKAIOIIEH
JNEUCTBUTEIBHOCTUA: TPUPOAHOM, COLMUAIBHOM, KYJbTYPHOM, TEXHUYECKOU
Cpelibl, UCTIONB3YS ISl 9TOT0 XMMUYECKUE 3HAHMUS,;

3. pa3BUTHE Y 00yYaronuxcsi YMEHUM pasznudaTh (HakThl U OICHKH,
CpPaBHUBATh OIIEHOYHBIC BHIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMH OIICHOK H
CBSI3b KPUTEPHUEB C OMPEIEICHHOM CUCTEMOW IEHHOCTEH, (GOpMyIHpOBaTh U
00OCHOBBIBAaTh COOCTBEHHYIO MO3ULIUIO;

4, npruoOpeTeHHE 00y4YaroIIMMHCS OMbITa  Pa3HOOOpPA3HOM
NEATETBbHOCTH, TIO3HAHUS M CAMOIIO3HAHMS; KITFOYCBBIX HABBIKOB, HMMEIOITUX
YHUBEpPCAJIBHOE 3HAYEHUE [JISl Pa3IMYHBIX BUOB JACSATEILHOCTH (HABBIKOB
peuieHuss mpoOiaeM, TPUHATUS PEIICHWM, TOWCKa, aHaiu3a W 00paboTKH
uHpopMaIliM, KOMMYHHKATHBHBIX  HAaBBIKOB,  HAaBBIKOB  HM3MEPCHHM,
COTpyJIHHUYECTBa, O€30MacHOro OOpalieHus BEIIECTBAMH B IOBCEIHEBHOM
KHU3HH).

B pabouyro mporpamMmy BKIIOYEHO COJEpKAHWE, HaAMpaBJICHHOE Ha
dbopMHpoBaHHE Yy CTYJCHTOB KOMIIETCHIIMM, HEOOXOJMMBIX Il KadyeCTBEHHOTO
ocBoenusi OIIOIT CIIO na 6a3e oCHOBHOro 00IIEro OOpa3oBaHMs C IMOJYYCHHUEM
cpemHero o0Imero o0pa3oBaHUs; TPOTPAMMBI MOATOTOBKH KBaJTW(DHUIIMPOBAHHBIX
pabouux u cimyxamux (IITIKPC).



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

XuMHSI — 3TO HayKa O BEIECTBAX, UX COCTaBe M CTPOCHUM, CBOMCTBaX H
NPEeBpAIlICHUSX, 3HAYCHUU XUMHUYECKHUX BEIIECTB, MATEpUalIOB M TPOILECCOB B
IPAKTUYECKOM JESITEIbHOCTH YeJIOBEKa.

Conepxanue obmeoOpazoBaTenbHON yueOHOM nuctumuinabl OV J1.11«Xumusy»
HaIpaBJICHO HA YCBOCHHE OOYYAIOIMMHUCA OCHOBHBIX MOHSTUM, 3aKOHOB U TEOPUH
XUMUH; OBJIQJICHUE YMEHUSAMH HaONIOAaTh XUMHUYECKUE SIBICHHUS, MPOBOIWTH
XUMUYECKUN IKCTICPUMEHT, MPOU3BOAUTH PAcCUeThl HA OCHOBE XUMHUUYECKHX (PopMyIT
BEILIECTB M YPABHEHNN XUMHUYECKUX PEAKLIMHM.

B mporiecce u3ydennsi XUMUU Y 00yJarONUXCsl Pa3BUBAIOTCS TO3HABATEILHBIC
WHTEPEChl U WHTEJUICKTyaJIbHBIE CIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIIHHOM
MPUOOPETEHUHN 3HAHWKM N0 XMUMHH B COOTBETCTBHUU C BO3HUKAIOIIMMH KXKU3HCHHBIMU
npoOiemMamMu, BOCHUTBHIBACTCS OEpeKHOE OTHOIICHUS K TMPUPOJie, MOHUMaHHUE
3I0pOBOr0 00pa3a >KU3HHU, HEOOXOUMOCTH MPEAYIPEKICHUS SBJICHUN, HAHOCSIIINX
Bped 370pOBbIO M OKpyxkaromieid cpeae. OHM OCBaMBAIOT TMPUEMBI T'PAMOTHOTO,
0€30MacHOr0 UCTOJIb30BaHUSI XUMUYECKUX BEIIECTB U MAaT€PUAJIOB, TPUMEHSIEMBIX B
OBITY, CETbCKOM XO34UCTBE U Ha MIPOU3BOICTBE.

[Ipu CcTpyKTypUpOBaHUU COJEpKaHHUS  00IIe00pa3oBaTeIbHON  yueOHOM
JTUCIUIUIMHBL TSI TEXHUKyMa, YYUThIBaAIach OOBEKTUBHAs  PealbHOCTh —
HEOOJBIION 00bEeM UYacoB, OTMYIICHHBIX HAa W3YYCHHE XUMHU W CTPEMIICHHC
MaKCUMaJIbHO COOTBETCTBOBATh HJACSIM pa3BHBaromero ooOydenus. [losTomy
TEOPETUYECKHE  BOIMPOCH  MAaKCHUMaJbHO CMEIICHHl K  Hadaly  HW3yYCHHS
TUCITUIUIMHBL, ¢ TeM,  4YTOOBI TOCHenyromuid  (GakTHYEeCKHd MaTepual
paccMaTpHuBajICsS Ha OCHOBE M3YUYEHHBIX TCOPHUH.

Peanmuzanms MeayKTUBHOTO TIOAXOMAa K HW3YYEHHUIO XUMHHU CIOCOOCTBYET
Pa3BUTHIO TaKUX JIOTUYECKHX ONEpalfii MBINUICHUS, KaK aHaju3 U CHUHTE3,
0000I1IeHne W KOHKpEeTH3allds, CpPaBHCHHE U aHaJOTWs, CHUCTeMaTH3alus M
KJ1accu(prKaIusI.

M3yuenne mucrummabl OY].11 «XuMmus» B TEXHHUKyME, HMEET  CBOM
OCOOEHHOCTH B 3aBHUCHUMOCTH OT Mpoduiisi mpodeccHoHanbHOTO 00pa3oBaHus. ITO
BBIPAKAETCA B COJIEpKAaHUM OOYyYEHHS, KOJIMYECTBE YacOB, BBIACISIEMBIX Ha
U3YYCHHE OTACNBbHBIX TEM MPOTPAMMBbI, TTyOMHE WX OCBOEHHUS OOYYarOIIMMUCS B
o0beMe W  XapakTepe  TPAKTUYCCKUX  3aHATHH, BHUAAX BHEAYIUTOPHOU
CaMOCTOSITENIbHOM PabOThI CTYACHTOB.

[Tpu oceoeHun npodeccun 35.01.14 «Mactep 1O TEXHUYECKOMY
00CTYy)KHUBaHUIO U PEMOHTY MAalTMHHO-TPAKTOPHOTO MapKay TEXHUYCCKOTO MPOQHIIs
npodeccoHanbHOTO 00pa3oBaHUs XHMHS U3ydaeTcss Oosiee yrayOJeHO Kak
npoduibHas ydeOHas aucnuiuinHa. Crnernudurka M3ydeHHs XUMHH TIPU OBJIAJICHUN
npodeccueit 35.01.14 «Mactep 1m0 TEXHHYECKOMY OOCIYXKHUBAaHHUIO M PEMOHTY
MaIlTUHHO-TPAKTOPHOTO TapKa» OTpakeHa B Kaxaol Teme pazaena «ComeprkaHue
y4eOHON MUCHMIUIMHBD B pyOpuke «lIpoduibHbie 1 nMpodecCHOHAIBHO 3HAYUMBIC
AIIEMEHTBI COIEPKAHUS.



OTOT KOMIOHEHT pealM3yeTcsi IMpU HUHIUMBHAYaJbHOM CaMOCTOSTEIbHOU
paboTte oOydyaromuxcsa (HamucaHuu pedeparoB, MOATOTOBKE COOOIICHWH, 3aIuTe
IPOEKTOB), B Tpolecce Yy4yeOHOU NEeSTEeNHHOCTH noj PYKOBOJICTBOM
npernojaBaresisi  (BBIIOJHEHUHM XHUMHYECKOTO JKCIIEPUMEHTa —  JTAOOpPATOPHBIX
OMBITOB W  NPAKTUYECKUX  pabOT, pEUIEHUU MPAKTUKO-OPUEHTHUPOBAHHBIX
pacyeTHbIX 3a7a4 U T. 1.).

B mpouecce wu3ydeHuss XUMHM TEOPETUYECKHE CBEJICHUS JOTMOJIHSIOTCS
JEMOHCTPAIUSIMH, JTAOOPATOPHBIMU OTBITAMA W MPAKTUYECKUMH  3aHATHUSIMH.
3HAYUTEIPHOE MECTO OTBOJUTCS XHUMHUYECKOMY O3KClepuMeHTy. OH OTKpBIBAET
BO3MOKHOCTh (DOPMHUPOBATH Y 0OYUAIOIMIUXCS CIHEIUATbHBIC MPEAMETHBIC YMCHUS:
paboTaTh ¢ BEIIECTBAMH, BBITIOJHATH IPOCTHIC XMUMHYECKHUE OIBITH, YYUTh
0e30MmacHOMY ¥ JKOJOTMYECKH TIpaMOTHOMY OOpalleHHI0 C BEIIECTBAMH,
MarepualiaMH U mpolieccaMu B ObITY U Ha IPOU3BOJICTBE.

JUist  opraHu3anud BHEAYJIUTOPHOW CAMOCTOSITEILHOM pabOThl CTYICHTOB,
oByazeBaronux npodeccuen 35.01.14 «Mactep 1Mo TEXHHUECKOMY OOCITYKUBaHUIO
U PEMOHTY MAIIMHHO-TPAKTOPHOTO TapKa», MNPEJCTaBleH IMepeueHb pedepaToB
(mokI1aI0B), UHIMBUIYAIBHBIX TTPOEKTOB.

B npornecce uzyuenus nucuurmuabl OY /.11 «Xumus» BaxHO (OpMUPOBATH
UH(OPMAITMOHHYIO KOMIIETEHTHOCTh oOywaromuxcsi. [loatomy mnpu opraHuzanuu
CaMOCTOSITENIbHON pabOThl HEOOXOJUMO aKIICHTUPOBATh BHUMAaHUE OO0YUYarOIINXCSA
Ha Tmoucke uH(popManuu B CpeAcTBax MaccMmenuwa, MurtepHere, yueOHOU U
CHEUUaIbHOW JIUTEpaType C. COOTBETCTBYIOIIUM O(OPMIICHHEM U MPENCTABICHUEM
pe3yNbTaTOB.

N3yuenne obmeoOpa3zoBarenbHo yueOHOU nucuumuinabl OV 1. 11«Xumus»
3aBepllaercsd MoJABeAeHUEM HTOroB B (opme auddepeHInpoBaHHOTO 3ayeTa B
paMKax MPOMEKYTOUYHOM aTTeCTaluh CTyIAEeHTOB B mporecce ocBoeHus OIIOII
CIIO ¢ momyuenueMm cpemanero odmero oopaszoBanus (ITITKPC.)

3.MecTo yueOHO TUCHUNIMHBI B y4e0HOM IJIaHe

VYyeonas mucrumuimHa OY .11 «Xumus» siBAsieTcss y4eOHBIM MPEIMETOM TI0
BBIOOPY U3 00si3aTenbHON mpeaMeTHo obOnactu «EctrectBennnle Hayku» DPI'OC
cpeaHero ooO1iero oOpa3oBaHUS.

B rtexnukyme yueOHas aucuumuimHa OY/[.11 «Xumus» wu3ydaercs B
obmeobpazoBarenbHoM 1ukiae ydeoHoro OIIOII CIIO Ha 06a3e OCHOBHOIO
o0miero oOpa3zoBaHus ¢ MOJIydeHHEM cpeaHero oodiiero oopazosanus ([TITKPC).

B yueOnbix mnanax I[MIIKPC mecto ywyebno aucuumummnabl OV .11 «Xumus»
— B cocTaBe o00I11e00pa3oBaTebHbIX YYEOHBIX AUCIUIUIMH 10  BBIOODY,
dbopMupyemMBbIX U3 00s3aTeNbHBIX peaMeTHbIX obnacteir ®I'OC cpemnero oOrero
oOpa3oBaHus, TSt npodeccun  35.01.14 «MacTtep 1O TEXHUYECKOMY
00CITy’KMBaHUIO U PEMOHTY MAIIMHHO-TPAKTOPHOTO MapKa» TEXHUYECKOTO MPOpuiIs
npodeccnoHanTbHOr0 00pa30BaHus.

4.Pe3ybTaThl 0CBOCHHMS Y4eOHOM U CHUIIHHBI



OcBoenune  comepxanust  yyeOHorl — mucummuinHbl OVY][.11 «Xumusy,
o0ecreunBaeT JOCTHXKEHUE CTYICHTAMH CIEAYIOIHNX pe3yabTATOB:

JIUYHOCMHBIX:

- YyBCTBO TOPJIOCTH M YBAKEHUS K HUCTOPUU M JIOCTHKEHHUSIM OTEUECTBEHHOM
XUMUYECKOM HayKH; XHMHUYECKH TPaMOTHOE IOBEJIeHHEe B TNpodeccruoHaabHOM
NESATEIBHOCTY U B OBITY TpH OOpallleHMH ¢ XUMUYECKMMU BEIlECTBAMH,
MaTepHalaMH U MPoIeccamMu;

- TOTOBHOCTh K NPOAOJDKEHHIO O0Opa30BaHUS M TOBBIIMICHUS KBaTU(UKALUU
B M30paHHOI MpodeccCHOHANIBHON NEeATEeIbHOCTH U OOBbEKTUBHOE OCO3HAHUE POJIH
XUMHUYECKUX KOMIIETEHIIUH B 3TOM;

- YMEHHUE HCIOJB30BaTh JOCTHKEHHUS COBPEMEHHOM XHWMHUYECKOM HAyKH H
XUMHUYECKUX TEXHOJIOTHHA [l TOBBIIICHUS COOCTBEHHOTO HMHTEUIEKTYaJIbHOTO
pa3BUTHUS B BEIOpaHHOU TPO(HECCHOHATBHOM eI TEIbHOCTH;

MemanpeomMemuuix :

- HCIOJIb30BAaHUE PpA3IMYHBIX BHUJOB I[IO3HABATEIbHOM JIEATENBHOCTH U
OCHOBHBIX MHTEJIEKTyaJIbHbIX oOmepanuil (IOCTaHOBKM 3aiayd, (OpMyIHMpOBaHUS
TUIOTE3, aHAJIM3a U CUHTE3a, CPaBHEHUS, 0000IIEHNS, CUCTEMAaTU3allU1, BbISIBICHUS
OPUYUHHO-CJIEICTBEHHBIX CBsI3€i, MOMCKA aHAJIOroB, (POPMYJIUPOBAHMS BBIBOJOB)
JUIA pellieHUs] MOCTaBJICHHOM 3ajaud, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS
(HaOnrofeHMs, HAY4YHOIO SKCIEpUMEHTAa) JMJIi M3Yy4YeHHUS pa3jIMdHbIX CTOPOH
XUMHUYECKUX OOBEKTOB W TPOIECCOB, C KOTOPHIMH BO3HHKAeT HEOOXOIUMOCTH
CTaJIKUBATHCS B MPOo(ecCHOHAIBHOU cepe;

- WUCHOJB30BAaHUE PA3IMYHBIX HMCTOYHUKOB U TIONYyYEHUS XUMHUYECKOU
uH(pOpMaIlK, YMEHHE OIEHUTh €€ JOCTOBEPHOCTb MJI JOCTMXKCHUS XOPOIINX
pe3yabTaToB B mpodeccruoHanbHol chepe;

npeomemHuuIx:

- cOPMHUPOBAHHOCTh MPEACTABIEHUH O MECTe€ XHMHUU B COBPEMEHHOM
HAy4YHOU KapTHMHE MHpa; MOHUMAaHWE POJU XHUMHH B (OPMHPOBAHUU Kpyrozopa
U (PYHKIMOHAJIBHON rpaMOTHOCTHU YeJIOBEKa JJIsl PEIICHUS IPAaKTUUECKUX 3a/1a4;

- BJAJICHUE OCHOBOIIOJIATAIOIMIMMU XHUMUYECKUMHU TOHATHSAMH, TEOPHUSIMH,
3aKOHaMH M 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  MOJb30BAaHUE  XUMHUYECKOU
TEPMUHOJIOTUEN W CUMBOJIMKOM;

- BJIAJICHUE OCHOBHBIMM METOJAMHU HAYYHOI'O MMO3HAHUS, HCIOJIb3yEeMbIMU B
XUMHH: HAONIOJIEHUEM, ONHCAHHEM, H3MEPEHHEM, OJKCIEPUMEHTOM; YyMEHHE
o0pabaTeiBaTh, OOBSICHATH PE3yNbTaThl MPOBEACHHBIX OMBITOB W JIeJaTh BBIBOJBI;
TOTOBHOCTh W CIHOCOOHOCTh MPHUMEHSITh METONIbI TO3HAHUS TPHU PpEHICHUU
NPaKTHYECKUX 3a/1a4;

- c(hOpMHUPOBAaHHOCTh yMEHHsI JaBaTh  KOJMYECTBEHHBIC  OICHKA U
MIPOU3BOANTH PACUEThI M0 XUMUIECKUM (HopMyJiaM U YpaBHEHHUSIM;

- BIAJCHME TMpaBWIAMHU TEXHUKH O€30MacCHOCTH TMPH  HCIOIb30BAHUU
XUMHUYECKUX BEILECTB;

- c(OpMUPOBAHHOCTh COOCTBEHHOM MO3MIMM MO OTHOIIEHUIO K XUMUYECKOU
uH(pOpMalnH, MOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB;



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

- c(OpMHUPOBAHHOCTL YMEHHMM HCCIEAOBATH CBOWCTBA HEOPTaHUYECKUX U
OpraHUYEeCKUX BEIIECTB, OOBICHATH 3aKOHOMEPHOCTH IMPOTEKAHUS XWMHUYECKHX
peakitii, MPOTHO3UPOBATH BOBMOXHOCTh UX OCYIIECTBICHUS;

- BJIaJICHHE YMEHHUSMH BBIJIBUTATh TUIIOTE3bl HAa OCHOBE 3HAHUM O COCTaBe,
CTPOCHHMU BEIIECTBA UM OCHOBHBIX XUMHYECKHMX 3aKOHAX, TMPOBEPITh HX
AKCIIEPUMEHTAIBHO, (OPMYIIUPYS LIETh UCCIEAOBAHNUS;

- BJAQJCHHE METOJaMH CaMOCTOATEJIBHOTO IUIAHUPOBAaHUS W TMPOBEICHUS
XUMHUYECKUX OSKCIEPUMEHTOB C COONIOZICHHEM TMpaBHJI Oe30macHoil  paboTh
C BelIeCTBaMU M J1a0OpaTOpHBIM 000pyAOBaHHEM; CHOPMUPOBAHHOCTh YMEHUU
ONMCaHMs, AHAJIN3a U OLEHKH JIOCTOBEPHOCTHU MOJIYYEHHOTO PE3yJIbTaTa;

- c(hopMHpPOBAHHOCTH YMEHUI MPOTHO3UPOBATh, AHAIU3UPOBATH U OLICHUBATH C
HO3UIMM 9KOJIOrMYECKON 0€30MacCHOCTH MOCIEACTBUS OBITOBON U MPOU3BOACTBEHHON
JESTEIbHOCTH YEJIOBEKa, CBA3aHHOM C MepepadOTKOMN BEIIECTB.

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

OK 1. [ToHumaTh CyImIHOCTh M COLMANBHYIO 3HAYUMOCTh Oyayuiel npodeccun,
IIPOSIBJISITH K HEW YCTOWYMBBINA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JEATEIBHOCTh HMCXOJIS W3 IEIU U
CIOCOOOB €€ TIOCTUKEHUS, ONPEAECICHHBIX PYKOBOAUTEIIEM.

OK 3. AHanu3upoBaTh padOyyl0 CHUTYyalUlO, OCYIIECTBIATH TEKYIIUA H
UTOTOBBI KOHTPOJb, OLUEHKY U KOPPEKIUI0 COOCTBEHHOW JE€ATEIbHOCTH, HECTU
OTBETCTBEHHOCTb 32 PE3YJIBTATHI CBOEH paOOTHI.

OK 4. OcymiecTBiaTh MOUCK UH(OpMALIMK, HEOOXOAUMOUN aJis1 3(HPEKTUBHOTO
BBINIOJIHEHHUS TPOPECCUOHANIBHBIX 3a/a4.

OK 5. Hcnonw3oBaTh MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH B
npodeccuoHanbHOM NeSITEIbHOCTH.

OK 6. Paborare B koMaHze, d((PEeKTHBHO OOIATBCA C KOJIJIETaMH,
PYKOBOJICTBOM, KJIMEHTAMH.

OK 7. Opranu3oBbiBaThb COOCTBEHHYIO JEATEIBHOCTh C COOJIIOJICHUEM
TpeOOBaHMI OXpaHbI TPY/AA U SIKOJOTUYECKON O€30MacHOCTH.

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



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

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

O01mas u HeopraHm4yeckas XumMus
OcHOBHbIE IOHATHUS U 3aKOHbI XUMHU

OcHoBHbIE mOHATHS XuMHH. BemectBo. Atom. Mosnekyna. XuMUYeCKUAn
aneMeHT. Amorpornus. I[IpocTeie W cnoxHble BemecTBa. KayeCcTBEHHbBIM U
KOJMYECTBEHHBI COCTaB BEIMIECTB.  XWMHYECKHME  3HaKH W (PopMyIIbL.
OTHOcHUTENbHBIE aTOMHAsl M MOJEKYJIsipHas Macchl. KonndecTBo BelecTna.

OcHoBHBbI¢ 3aKOHBI XUMHMH. CTexuoMeTpHs. 3aKOH COXPAaHEHHUS MacChl
BEILIECTB. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJSIPHOM CTPYKTYpPbl. 3aKOH
ABOrajipo " CIEJICTBUS U3 HETO.

PacuerHble 3a7auM Ha HAXO0XKJIEHUE OTHOCHUTEIBHOW MOJIEKYJISIPHOW MAaccChl,
ONpEICIICHHNE MACCOBOM JOJIM XUMHUYECKUX JJIIEMEHTOB B CJIOKHOM BEILIECTBE.

Jemoncmpavyuu

Mogenu aToOMOB XUMUYECKHUX JIEMEHTOB.

Mogenu MoOJIeKyJlT TPOCTBIX M CIOXHBIX BEIIECTB (IIAPOCTEPKHEBBIE M
Crroapra—>bpurie6a).

Kosnekiust mpocThIX U CI0KHBIX BEIIECTB.

HexoTopele BemecTBa KOIUYECTBOM | MOJIb.

Mopenb MOISIpHOTO 00beMa ra3oB.

Amnorponust pocdopa, KUCIopoaa, 0JIoBa.

Ilpogpunvnvie u npogheccuonanvno 3Hauumvlie 3INEMEHMbL COOEPHCAHUA.
Amnorponnbie MoguduKauu yriaepoja (anmas, rpadut), kuciopoga (KUCIOpO,
030H), oyioBa (cepoe u Oenoe o0Ji0BO). IloHATHE O XMMHYECKOW TEXHOJOTHH,
OMOTEXHOJIOTMH U HAHOTEXHOJIOTHH.

[Hepuoanuyeckuii 3axoH u [lepuoanyeckas cucreMa XUuMHYECKUX
3jieMeHTOB /I.MU.MeHaeseeBa U cTpoeHHe aTOMA

[Tepnonnueckuii 3axkoH J[.M.MenneneeBa. Otkpsitnie . U. MenaeneeBsim
[lepuonuueckoro 3akona. Ilepuoaunueckuit 3akoH B ¢opmymupoke J[. .
Menpeneena.

Ilepuonuueckass Tabnauia XUMHYECKHUX  JJIEMEHTOB —  rpaduueckoe
OTOOpak€HWE TEePUOANYECKOro 3akoHa. CTpPyKTypa TMEpUOAUYECKON TaOJIMIIBI:
nepuobl (Majbie U 0OJIbIINE), TPYIIbI (TJIaBHAA U TOOOYHAs).

Crpoenne aroma u Ilepuoauveckmii 3axkon /I. U. MenaeneeBa. Atom —
cloXHas vactuma. Aapo (IpOTOHBI W HEUTPOHBI) M DJIEKTPOHHAS 000JOYKa.
M3otonel.  CTpoeHHME DJIEKTPOHHBIX O0O0JIOYEK AaTOMOB  DJIEMEHTOB  MaJbIX
neproioB. OCOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O0OJIOYEK aTOMOB JJIEMEHTOB
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00X TIEpUOA0B (TIEpexOaHbIX AneMeHToB). [lonatue o0 opOutansx. s-, p- u d-
opOutanu. DJIEKTPOHHbIE KOH(PUTypallMK aTOMOB XHWMHYECKHX AJIEMEHTOB.

CoBpemennas  ¢dopmynupoBka  [lepmoamueckoro  3akoHa.  3Hau€HHUE
[Tepuoguueckoro 3akoHa U llepuoandeckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB /l.
N. MenpeneeBa Mg pa3BUTUA HAYKU U TIOHUMAHUS XUMUYECKOW KaPTUHBI MUPA.

Jlemoncmpayuu

Pazmuunbie ¢gopmbl Ileproguyeckoil cucTeMbl XUMUYECKUX 3JeMEHTOB /Jl.
N. Menpneneena.

Jlnnamudeckue TabmuIpl 11t MoaenupoBanus [leprnoanaeckoi CHCTEMBI.

DJeKTpU3alus TeA U UX B3aUMOJICUCTBUE.

Jlabopamopnuwiii onvim
MonenupoBanue noctpoeHus [leproaudeckoit TabIUITbI XUMUYECKIX AJIEMEHTOB.

Ilpoghunvuvie u npogheccuonanvho 3HauuMvle INEMEHMBL COOCPHCAHUA.
PagnoaktuBHOCTE. VCHONB30BaHME pPAAUOAKTUBHBIX HW30TONOB B TEXHUYECKUX
HenAX. PEHTreHOBCKOE M3JIydEHHME H  €ro0  HCHOJIb30BAHUE B TEXHUKE U
MEJIUIMHE. MopgenmupoBanue  Kak METOJ IPOTHO3UPOBAHUSA CUTyallMd Ha
IIPOU3BOJCTBE.

Crtpoenue BemecrBa

HNonnass xumMuueckass cBsi3b. KaTuoHsl, ux oOpa3oBaHHE€ U3 aTOMOB B
pe3yibTaTe mpolecca OKHCICHHS. AHUOHBI, HX o0O0pa3oBaHME W3 aTOMOB B
pe3ysibTaTe MpoIecca BOCCTAaHOBJIEHHMS. IOHHAs CBA3b KaK CBS3b MEXAY KATUOHAMHU
Y aHUOHAMHM 3a CYET DJIEKTPOCTAaTUYECKOro MpuTskeHus. Kiaccudukanuss HMOHOB:
0  COCTaBy, 3HAKy  3apsja, HAIMYUIO THAPATHOW o0o0n0uku. HoHHBIE
KpUCTAJIIMYeCKre permeTku. CBOMCTBAa BEUIECTB C MOHHBIM TUIIOM KPHUCTAJUIMYECKOU
PEIIETKH.

KoBanentHasi xummyeckasi cBf3b. MexaHn3m o00pa3oBaHMsI KOBAaJEHTHOM
cBs3u  (OOMEHHBI W JOHOPHO-AKIENTOPHBINA).  DIIEKTPOOTPUILIATETLHOCTD.
KoBasieHTHBIE TIONSIpHAst 1 HeENOJIsIpHAsl CBsA3UM. KpaTHOCTH KOBAJEHTHOW CBA3H.
MonekynsipHble W aTOMHBIE KpUCTANIMYECKHE pemeTku. CBONCTBa BEMIECTB C
MOJIEKYJISIPHBIMUA U ATOMHBIMU KPUCTAIUIMYECKUMU PELIETKAMM.

Merajuinyeckasi CcBsi3b. MeTamueckas KpUCTAJUIMYECKas pelieTka |
METAJUIMYECKAsT XUMHUUECKas CBsA3b. PU3NUECKHE CBOMCTBA METAJIIOB.

ArperatHble COCTOSIHMS BellleCTB U BOAOPOAHAS CBA3b. TBepoe, )KUAKOE U
razoo0paszHoe cocTosiHus BemiecTB. llepexon BemiecTBa M3 OAHOTO arperaTHoro
COCTOsIHMSA B ipyroe. BomopoaHas cBA3b.

Yucroie BemecrBa U cMecu. [lonarue o cmecu BeuiectB. ['OoMOreHHbie U
reTeporenHble cmecu. CocTaB cMmeceil: 00beMHass M MaccoBasi JI0JM KOMIIOHEHTOB
CMECH, MacCOBasl 10JI1 MPUMECEH.

JucnepcHbie cucteMbl. [TonsTue o aucnepcHoit cucreme. JlucnepcHas dasza u
nucnepcronHas  cpefa.  Knmaccudukammst gucnepcHbix  cucteM.  [lonsitue o
KOJUIOUJIHBIX CHCTEMAX.

Jemoncmpayuu

Mojenb KpUCTAUIMYECKON PELIETKH XJIOPUAA HATPHUS.
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OOpasupl MHHEpPAJIOB C HOHHOW KPUCTAIUIMUECKOM PpEHIeTKOW: KaJbluTa,
rajuTa.

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

[TpuGops! HA KUIKUX KPUCTAIIIAX.

OOpa3upl  pa3iaMYHBIX  AWCHEPCHBIX  CHUCTEM: 3MYJbCUW,  CYCIIECH3M,
a’p030JI€H, TEJICU U 30JIEH.

Koarynsaups.

Cunepesuc.

Oddext Tunmpans.

Jlabopamopnwie onvimaol

[IpuroToBneHue cycneH3uu kapOoHaTa KaibIus B BOJIE.

O3HAaKOMIIEHHE CO CBOMCTBAMU JUCIIEPCHBIX CHCTEM.

IIpopuiabHbie U NPOPEeCcCHOHATBLHO 3HAYMMBbIE 3JIEMEHTBHI COACPKAHMSL.
[TonsipHOCTH CBSI3U M MONSPHOCTH MOJEKyJbl. Konaencamus. Tekydectb. Bo3roHka.
Kpucrammmzanus. Cybnumanus u necyonuManus. AHoManuu (GU3UIECKUX CBOMCTB
BObl. JKunkue kKpuctaimibl. MUHEpPANIbl U TOPHBIE MOPOJIBI KaK MPUPOIAHBIE CMECH.
OMyJIbCUU U CyclieH3uu. 307U (B TOM uyucie a’po3onu) u renu. Koarymsmms.
Cunepesuc.

Boaa. PacTBOpbI. DJIeKTPOIUTHYECKAS JUCCOMALIHS

Boaxa. PacrBopsbl. PacrBopenme. Bonma kak pactBoputens. PacTBopuMoOCTb
BeniecTB. HachlleHHbIe, HEHACBIIIEHHBIC, TTEPECHIIICHHBIE PACTBOPHI. 3aBUCHUMOCTh
PacTBOPUMOCTU Ta30B, JKUJKOCTEH W TBEPABIX BEIIECCTB OT Pa3IMYHBIX (PAKTOPOB.
MaccoBas 10J11 paCTBOPEHHOTO BELIECTBA.

JJICKTPOJIUTHYCCKAA JIUCCOUUANUA. OJEKTPOIUTBI U HEDIEKTPOUTHI.
DIIEKTPOIUTAYECKAS AUCCONUAMA. MeXaHU3Mbl JIEKTPOJUTUYECKON AUCCOIUAIUN
JUIS. BEILIECTB C PA3IMYHBIMU TUIIAMH XUMHUYECKOM CBsi3U. ['mapaTUpoBaHHBIE U
HETUAPATUPOBaHHbIE MOHBI. CTENEHb ANEKTPOIUTHIECKON qucconrann. CUIIbHBIE U
cmabbie  A7eKTposuThl. (OCHOBHBIE TIOJOKEHUS TEOPUU  DIEKTPOIUTHYECKOU
aucconuann. Knucinorsl, OCHOBaHUS U COJM KaK 3JIEKTPOJIUTHI.

Jlemoncmpayuu

PacTtBoprMOCTBh BEIECTB B BOJIE.

Cobupanue ra3oB METOJIOM BBITECHEHHUS BO/IBI.

PacTBOpenue B BoA€ CEpHOM KUCIIOTHI U COJIEH aMMOHHUSI.

OO6pa3ibl KpUCTALUIOTUAPATOB.

N3roroBneHne rurncoBou MOBS3KH.

HcnbiTanne pacTBOPOB AJEKTPOJIUTOB W HEIJNEKTPOJMTOB HA  IPEIMET
JTUCCOLIAALIH.

3aBUCHUMOCTh  CTEIEHH  DJIEKTPOJUTUYECKOW  JHCCOLMAUMU  YKCYCHOU
KHCJIOTBI OT pa30aBlieHUs PacTBOpA.

JIBU>KEHHE OKpAIICHHBIX HOHOB B AJIEKTPUUYECKOM IIOJIE.

[IpuroroBieHue KECTKOU BOABI U YCTPAHEHUE €€ KECTKOCTH.

HNonurtsl.

OO0pa3iel MUHEPATBHBIX BOJ] PA3JIMYHOTO HA3HAYCHUS.

12



Ilpakmuueckoe 3anamue
Ornpenenenue pacTBopa 3a1aHHON KOHLIEHTPALIUH.

IIpopuiabHbie U NPOPECCHOHATBLHO 3HAYMMbIE 3JIEMEHTBHI COMCPKAHUS.
PactBopenue kak (Qusuko-xumuyeckuid mporecc. TeruoBbie dddexthl  mpu
pactBopenun. Kpucramwtoruaparsl. PemeHune 3amad  Ha  MacCoBYKO — JOJIIO
pacTBOpeHHOro BemlecTBa. [I[puMeHeHne BOAbl B TEXHHUYECKUX LENsX. JKecTKocTh
BOJABl U CHOCOOBI €€ ycTpaHeHUs. MuHepaabHbIE BOJIBI.

Knaccuduxkanus HeopraHudecKMX COeJUHEHUN M UX CBOMCTBA

Kucaorel u ux cBoiicTBa. KHCTOTBI Kak 3JEKTPONMUTHI, UX KiIacCU(DHUKAIMIS
10  pAa3IWYHbBIM NpU3HAKaM. XUMHYECKHE CBOMCTBA KHUCJIOT B CBETE TEOPUHU
3JIEKTPOJIMTUYECKON  JTMCCOLMALIUN. OcobeHHocTu B3aNMOJECH CTBUS
KOHIIEHTPUPOBAHHON CEpHOM M a30THOM KUCIOT ¢ MeTauiaMu. OCHOBHBIE CITOCOOBI
MOJy4YE€HHUS KACIIOTHL.

OcHoBaHus n uX cBoiicTBa. OCHOBAaHHUSA KaK dJEKTPOJIUTHI, MX KJIACCHU(UKAIIMS
II0 pa3JIM4YHbIM NpU3HAKaM. XUMHUYECKHE CBOWCTBA OCHOBAaHUW B CBETE TEOpPUU
3JIEKTPOJIMTHYECKON Auccolralny. Pa3inoxxeHrne HepacTBOPUMBIX B BOJIE OCHOBAHUM.
OcHOBHBIE CIOCOOBI TOJTYYEHUSI OCHOBAHMIA.

Comm m ux cpoicrBa. Conn kak »nekTponuThl. COolnM cpeaHue, KUCIbIE U
OCHOBHBIE. XMMHYECKHE CBOMCTBA COJIEM B CBETE€ TEOPUU DIJIEKTPOIUTUUECKOU
mucconuanuu. CriocoOsl mogyyeHus coset. ['uaponus comneit.

Oxcuabl M ux cpoiictBa. CosneoOpa3syrolue U HecoaeoOpa3yrolue OKCHIBI.
OcHoBHbIEC, aM(POTEPHBIE U KUCIOTHBIE OKCHJIbl. 3aBUCUMOCTh XapaKTepa OKCHa OT
CTENIEHU OKHUCIIEHUS 0Opa3yIolIero ero Meramia. XMMUYECKHE CBOWCTBA OKCHIOB.
[Tomy4yeHnne okCHIOB.

Hemoncmpauuu

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.

OOpatuMblii THAPOJIU3 COJIEH PA3TUYHOTO THUIIA.

Jlabopamopnvie onvimuol

HcnpiTanne pacTBOPOB KHCIOT UHAUKATOPAMMU.

HcnpiTanne pacTBOPOB LIEI0YEN HHANKATOPAMMU.

B3anMopaeiicTBHE 11e109EH ¢ COJISIMH.

PaznoxeHnne HepacTBOPUMBIX OCHOBAHUM.

B3auMopeiicTBUE KUCIIOT ¢ METAIIJIaMH, OKCHUJIAMU METAJJIOB, OCHOBAHUSIMH, COJISIMM.
BzaumoperncTBue cosent ¢ MeTaJUIaMu, IPYT C IPYTOM.

I'maponus cosnen pa3auyHOro TUIA.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvle INEMEHMbL COOEPIHCAHUA.
[IpaBuna paszbaBieHuss cepHOM KHCIOTHL. Vcmonb3oBaHMEe CcepHOM KHCIOTHI B
MPOMBIIIJICHHOCTH. EJKHe MIeoYn, WX WCIOJIb30BAHUE B IPOMBIIIJIEHHOCTH.
["ammenast 1 HeramieHas U3BECTh, UX IPUMEHEHUE B CTPOUTENBCTBE. [ uric u anedactp,
ruricoBanue. [lonstue o pH pactBopa. Kucnornas, menounasi, HEUTpajibHas cpela
pacTBOPOB.
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XuMHuYecKue peakiuu

Knaccupuxanus XHMHYECKHUX peakumii. Peakunun COCJIMHCHMS,
pasnokeHus, 3aMmelieHus, obOmeHa. Kartanmutuueckue peaxkuuu. OOpaTUMbIE WU
HeoOpaTUMble peakluuu. ['OMOT€HHbIE U TeTEPOTreHHbIE PEeaKIMU. DK30TEePMUUYECKUE
U DHIOTEPMHYECKHE peakiuu. TemmoBoll A(PQPexkT XUMHUYECKUX  peaKiluil.
TepMOXUMUYECKUE YPABHEHUS.

OKHCIANTeIbHO-BOCCTAHOBUTE/IbHbIe  peaknuu. CTeneHb  OKUCIICHHS.
Oxuciurens © BOCCTaHOBIEHHE. BoccTraHoBuTenb W OKHCIEHHE. Merton
AIEKTPOHHOIO OasaHca TUTSt COCTaBJIEHUSI YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIHM.

Cxopocth xXuMHYeCKUX peakuui. [[oHATHE 0 CKOPOCTH XMMUYECKUX PEAKIUi.
3aBUCUMOCTh CKOPOCTH XMMHUYECKUX PEAKIUN OT PazIWYHBIX (HaKTOPOB: MPHUPOIBI
pEarupyrommx  BEIIECTB, MUX KOHLEHTpPAaUWHW, TEMIIEPATypbl, MOBEPXHOCTU
COIIPMKOCHOBEHUS U UCITOJIb30BaHUS KaTaInu3aTOPOB.

O0paTumocTh XUMUYecKkuXx peakumii. O6paTumbie U HEOOPATUMBIE PEAKITUU.
XHMMHUYECKOE PAaBHOBECHE U CITIOCOOBI €70 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 pacTBOpaMu THOCYJb(aTa
HATPHUS PA3IMYHON KOHIIEHTPALMU U TEMIIEPATYPHI.

Mopaenps KUMIAIIEro CIOS.

3aBUCUMOCTbH CKOPOCTH XMMHUUYECKON PEAKIIUHU OT MPUCYTCTBUS KaTAJIM3aTopa HA
IIPUMEPE PA3JI0KEHUS IEPOKCHA BOIOpPOAA C IOMOIIBI AUOKCHAA MapraHua u
KaTasasbl.

Mogaenb aieKTpom3epa.

Mojenb 3JIeKTPOIU3HON BaHHBI ISl TIOJIYYECHUS aJIFOMUHUSL.

Mojiesib KOJIOHHBI CHHTE3a aMMHAaKa.

Jlabopamopnwie onvimuol

Peaknus 3ameniennst Mey )eje30M B paCTBOPE MEAHOTO Kylopoca.

Peakuuu, naynime ¢ o0pazoBaHuEM OCajiKa, ra3a Win BOJbI.

3aBUCUMOCTBH CKOPOCTH B3aUMOJICCTBUS COJISTHOW KHUCJIOTHI C METAJNIAMHU OT UX
PUPOIBI.

3aBUCHUMOCTh CKOPOCTH B3aUMOJENCTBHS IMHKA C COJITHOM KUCIIOTOM OT €€
KOHIICHTPAIIUH.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvle INEMEHMbL COOEPIHCAHUA.
[Tonsitue 00 onekTponmsze. DIEKTPOJINU3 PACIUIABOB. JIEKTPOJIU3 PACTBOPOB.
DNEKTPOJIUTUYECKOE TMOJydYeHHe  amtoMuHusA.  [IpakThueckoe  IpUMEHEHHE
anekTponusa. [ anpBaHorutactuka. [ampBaHocTerus. PaduHupoBaHME I1BETHBIX
METAJIOB.
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Karanu3. T'oMoreHHele u reTeporeHHble Kartanu3atopsl. IIpomoTOpsl.
Karanutnueckue sapl. UTHruOUTOpBHI.
IIpon3BOACTBO aMMHaKa: ChIPbE, allapaTypa, HAyYHbIE TPUHIIMIIBL.

MeTaJibl 1 HEMETAJLIbI

Metamiabl. OCOOEHHOCTH CTPOCHHMSI aTOMOB W KpUCTaIoOB. Puznueckue
cBoiicTBa MetaioB. Kiaccudukaiuss MeETauioB 1O Pa3IUYHbIM  MPU3HAKAM.
XUMUYECKUE CBOICTBA METAJUIOB. OJIEKTPOXUMHUYECKUN P HANPSHKEHHM
METAJIIOB. MeTamnorepmus.

O6mue cmocoObl ToNydeHuss MeTauioB. lloHATHE O  MeTauTyprumu.
[TupomeTaimyprusi, THAPOMETAIUTYPIUsl U 3JeKTpoMeTautyprus. CriiaBbl YEpHbBIE U
LBETHBIE.

Hemeramubl. OcoOeHHOCTH cCTpoeHHsi aToMoB. Hemeramnsl — mpocTbie
BELIECTBA. 3aBUCHMOCTb CBOMCTB T'aJIOTEHOB OT MX IOJOKEHHS B IEPUOJHYECKON
cucteMe. OKHCIUTEIbHBIE M  BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETANIOB B
3aBUCHUMOCTH OT HUX IOJIOXKEHUSA B PsALY JJIEKTPOOTPULIATEIILHOCTH.

Jemoncmpavyuu

Kosnekmus Metanios.

B3aumopeiicTBue MeTamioB ¢ HeMeTallaMu (Keje3a, IUHKAa M aIOMUHUS C
CEpOM, ATFOMUHUSA C HOJOM, CYpPbMBI C XJIOPOM, TOPEHHUE KeJIe3a B XJI0pE).

['openne meTamios.

AJFOMUHOTEPMUS.

Konnekuus HemeramioB. ['opeHne HemetamwioB (cepbl, ¢ocdopa, yris).
BrITecHeHHEe MeHee aKTHUBHBIX raJOT€HOB U3 PACTBOPOB MX COJiel 0osiee aKTHBHBIMU
rajoreHamH.

Mojenb OPOMBINUIEHHOW YCTAaHOBKHM ISl MPOW3BOJICTBA CEPHOU KHUCIIOTHI.
Mopens meun [y o0kura u3BeCTHsKA. KOJUIEKIMU NPOAYKIUN CHIMKATHON
IPOMBIIIIEHHOCTH (cTekia, papdopa, pasHca, IeMeHTa pa3IMYHbIX MApPOK U JIp.).
Jlabopamopnvie onvimuol
3akaJika ¥ OTIYyCK CTaJju.

O3HaKOMJIEHHE CO CTPYKTYpPaMH CEpOro U OEI0ro uyyryHa.
Ilpakmuueckue 3anamus
Pewienue skcriepuMeHTanbHbIX 3a7a4.

IpodpunbHbie ¥ NPOPEecCHOHAIBHO 3HAYUMBbIC JJIEMEHTBI COJEpP/KAHUSA.
Koppo3uss MetaimioB: XUMUYeECKass M 3JIEKTPOXUMHUYECKAss. 3aBUCUMOCTb CKOPOCTH
KOPpPO3WU OT YCJIOBMM  OKpyxkaromer cpeasl. Kiaccuduxanuss — koppo3uu
METANIOB MO pa3iuyHbIM npu3HakaMm. CrocoObl 3alIMThl METAJIIOB OT KOPPO3HH.
[TpousBoacTBo uyryHa u cranu. [losydeHue HeMeTaIOB (PpaKIIMOHHON TTEPErOHKOMN
KUJKOTO BO3JyXa M DJJIEKTPOJIM30M pAaCTBOPOB WM PACIUIABOB 3JIEKTPOJIMUTOB.
CunnkaTtHasi IpOMBIIIIEHHOCTh. [IpON3BOICTBO CEPHOM KUCIOTHI.

Oprannyeckasi Xumust
OCHOBHBIC NIOHATHS OPraHUYECKON XUMHMHU M TEOPHUs CTPOCHUA
OPraHUYeCcKuX COoeUMHEeHUH
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IIpeamer oprannyecko xumMuMm. [lpupoanele, HCKYCCTBEHHBIE U
CUHTETHYECKHE OpraHnyeckue BemecTtBa. CpaBHEHHWE OpPraHMYECKUX BEIIECTB C
HEOPTraHNUYECKUMH.

BaneHTHOCTh. XHMHYECKOE CTPOEHHE KaK NOPSAOK COEAUHEHHS aTOMOB B
MOJIEKYJIBI 110 BAJIEHTHOCTH.

Teopusi crpoenusi opranndeckux coennneHuii A.M.bytiepoBa. OCHOBHbIE
MOJIOKEHHSI TEOPUU XUMHUUYECKOTO CcTpoeHus. M3omepuss u u3oMepbl. XUMHYECKUE
(GopMyJIBI U MOJIETTH MOJIEKYJT B OPTaHUYECKON XUMUHU.

Kaaccuduxaumnsa opranuydeckux BemecTB. Kiaccudukamnus Bemects mo
CTPOCHHIO YTJIEPOJHOTO CKEJeTa U HAIWYHUIO (QYHKIIMOHAIBHBIX rpynm. ['omonoru u
romoJorus. Hayana nomenkiarypsl [UPAC.

Knaccupukauusas  peakumid B OpraHuveckod  xumuu.  Peaxnuum
MPUCOEIMHEHNS (TUAPUPOBAHUSA,  TAJIOI€HUPOBAHMS,  TMAPOraJOr€HUPOBAHMS,
rujparanuu). Peakiuu oTmienieHus (IeruapupoBaHus, 1eTUAPOraIOreHUPOBAHNUS,
neruaparanun). Peakuun 3amemenus. Peakium nsomepuzanuu.

Jlemoncmpavyuu

Mozenu MoJIEKyJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCIUHEHUM.

KauecTBeHHOE OOHapyxeHHe yriepoja, BOAOpOJa M XjJopa B MOJEKyJax
OpPraHUYECKUX COCIUHEHUN.

Jlabopamopnuiii onvim
N3roroBnenne Moaenen MOJIEKYJ OPraHMYECKUX BEILIECTB.

Ilpopunvuvie u npogheccuonanvno 3Hauumvie 3INEMEHMbL COOEPIHCAHUA.
[lonsitue o cyOctpate W peareHtre. Peakuuum OKWCIEHUS U BOCCTAHOBJIEHUS
OPTraHUYECKUX BEIIECCTB. CpaBHeHue KJ1accu(pukanuu COCTMHEHU N 17§
KJIacCU(PUKaUMKA peakuuid B HEOPraHMYECKON M OPraHMYECKOU XMMUHU.

Yriaesoaopoasl M UX NPUPOJAHbIC HCTOYHUKH

AJIKaHBI: TOMOJIOTMYECKHN pAll, HM30MEpUs U HOMEHKJIaTypa ajKaHOB.
XUMUYEeCKHE CBOWCTBA aJIKaHOB (METaHa, 3TaHa): TOPEHUE, 3aMeleHHE, Pa3IoKEeHHE,
nerupupoBanue. [IpumeHeHne aakaHoB Ha OCHOBE CBOMCTB.

AJIKeHBbI. DTUJIEH, ero IIOJIy4YEeHUE (meruapupoBaHUEM JTaHa,
JETOJIMMEPHU3aLen noysmdTUIeHa). ['oMonorudeckuit pAn, n30Mepus,
HOMEHKJIaTypa AJIKEHOB. XUMUYECKHE CBOMCTBA ATUJICHA: rOpEeHUE,

KaueCcTBEHHbIE  peakiuu  (oOecliBeunMBaHUE  OpOMHON  BOABI W pacTBOpa
MepMaHraHata Kauus), Tuapatanus, noauMmepusanus. [I[pumenenue ->TuieHa Ha
OCHOBE CBOMCTB.

JAvenbl U kKayuyku. [loHSITHE O AMEHAX KaK YII€BOJAOPOJAX C ABYMS JBOWMHBIMU
cBsi3amu.  ComnpspkeHHBbIE  JHEHBl. XUMHUYECKHue CcBoicTBa OyrtaaueHa-1,3 wu
U30MpeHa: oOeclBeunBaHUEe OpOMHON BOJABI M TOJUMEPHU3AIMS B KaydyyKH.
Harypanbueiii 1 cuHTETHUYECKHE KayuyyKu. Pe3uHa.

AJIKHHBI. AneTuieH. XUMHUYECKHE  CBOMCTBA  alleTUJICHA! TOPEHHUE,
obecriBeunBaHue OPOMHOKM BOJBI, TMPHCOCIMHEHUN XJIOPOBOJIOPOJA W THIpATAIIHS.
[IpumeHeHne aneTuwieHa Ha OCHOBE CBOMCTB. MexKiaaccoBass H30MEpPUS C
aJKaJueHaMU.
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Apenbl. benszon. XuMuyeckue CBOWCTBa O€H30J71a: TOpEHHUE, pEaKUuu
3aMmelieHust  (rajoreHupoBaHue, HUTpoBaHue). [IpuMeHeHue OeH30Jla Ha OCHOBE
CBOWCTB.

IlpupoaHbie MCTOYHUKM  YIJIEeBOAOPOAOB. [IpupomHbiii ra3: CcoOCTaB,
INIPUMEHEHUE B KauyeCTBE TOILIMBA.

Hedts. CoctaB u nepepadbotka nHedtu. [leperonka nedru. Hedrenpomykror.

Jemoncmpayuu

['openne meTaHna, ITUIIEHA, AETUIIEHA.

OTHolIeHWE MeTaHa, OJTWJIEHA, aleTWwieHa U OeH30la K pacTBOpam
NepMaHraHaTa Kajuus u OpoMHO# Boe.

[lonydyenne HSTuneHa peakuued Jeruaparanuyd  dTaHojla, AaleTUIeHa —
TUAPOIU30M KapOuaa KalbIusl.

PaznoxxeHnue kaydyka MpU HArpeBaHUU, WCMBITAHWE MPOAYKTOB Pa3JIOKEHUS
Ha HEMPEEIbHOCTb.

Konnekusa oOpasunoB Hedtn u HedrenpomykroB. Komtekius «KameHHBIM
yTOJb U MPOAYKIUS KOKCOXUMUYECKOTO IPOU3BOICTBA.

Jlabopamopnwie onvimul
O3HakoMIIEHHE C KOJUIEKIIMEH 00pa3iioB HEPTH U MPOAYKTOB €€ MepepadoTKH.
O3HaKOMIIEHHE C KOJUICKIIMEH KaydyKOB M 00pa3iiaMu U3JIeTTui U3 PE3UHBI.

Ilpogpunvnvie u npogheccuonanvno 3Hayumvle 3INEMEHMbL COOEPHCAHUA.
[Ipamwnio B. B. MapkoBaukoBa. Kiaccudukanus ©u Ha3HaAYeHUE KaydyKoB.
Knaccudukanus n HazHaueHue pe3uH. Bynkanuzanus kaydyka.

[lonyyenue aneTwsieHa DUPOJIU30M METaHAa M KApOUAHBIM  CIOCOOOM.
Peakuuss ~ monumepuzanuu  BUHWIXJOpUAA.  [loMMBUHMIXJIOpUI U €rO
npuMeHeHue. Tpumepusaius anerusieHa B O6H301.

[lonsitue 00 odkcTpakuuu. BoccTaHoBleHHE HUTPOOEH307a B AHWJIUH.
I'omonornueckuit psg apeHos. Toiyon. Hutposanue tonyosa. TpoTui.

OcHOBHBIEC HAMPaBIICHUS MPOMBIIIJICHHOM MepepabOTKU MPUPOTHOTO Ta3a.

[TonyTHbI# HEDTAHOM Ta3, €ro epepadoTKa.

[Iporiecchl MPOMBINIIICHHOW TIepepabOTKH HEePTH: KPEKUHT, pPUPOPMUHT.
OxkTaHOBOE YMCJIO OEH3WHOB U METAHOBOE YMCJIO TU3EJIHHOTO TOTIHBA.

Kokcoxumuueckoe npou3BOACTBO U €ro MPOAYKIIHUS.

Kucsopoacoaep:kanue oprannyeckue coelMHeHUs

Cnuprsl. [lonydeHue sTaHona OPOKEHUEM TIIFOKO3bI U TUApaTalueld dTUIICHA.
I'mapokcunbHas rTpynmna kKak — ¢QyHKOUOHanbHass. [loHsTHe o0 TpeaenbHBIX
OJHOATOMHBIX CHUPTAX. XUMHUYECKHME CBOWCTBA JATAHOJA: B3aUMOICUCTBUE C
HaTpueM, OOpa30BaHME TMPOCTHIX M CIOXKHBIX S(PUPOB, OKHUCICHHWE B aJIbJCTHU]L.
IIpumeHenne 3TaHOJa HA OCHOBE CBOMCTB. AJIKOTOJIU3M, €TO MOCJIEACTBUS IS
OpraHW3Ma YeJOBEKA U MPERYIPEKICHUE.

I'munepuH  kKak MpeacTaBUTENh MHOIOATOMHBIX cnupToB. KaudecTBeHHas
peakus Ha MHOTOaTOMHbIE cnupThl. [I[puMeHeHre rianepuHa.

®enon. Ousnveckne W XUMUYECKHE CBOWCTBa (eHona. Bzaumuoe BnusiHue
aTOMOB B MoJeKkyine ¢eHoma: B3aWMMOJEHCTBUE C THUIPOKCHUIAOM HATpUS U
azoTHOM kucioToil. [I[pumenenne peHoma Ha OCHOBE CBOMCTB.
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Aabaeruabl. [lonsitue 00  ampaermmax.  AnbAerwjaHas — Tpymma — Kak
¢yHkmoHanbHas. dopmanbaerum " ero CBOMCTBA! OKHCJICHUE B
COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAaHOBJICHHE B COOTBETCTBYIOLIMN CIIHPT.
IlonmydyeHue anpAEruioB OKHMCICHHEM COOTBETCTBYIOIIMX CHUPTOB. lIpuMeHeHue
(opManberuia Ha OCHOBE €r0 CBOWCTB.

KapGonoBbie kuciaorhl. [Ionstne o kapOOHOBBIX Kuciorax. KapOokcuibHas
rpynna kak (yHKUUOHaJIbHasA. ['OMONOrMYecKuil psia MpeneiabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. [lomydyenne KapOOHOBBIX KHCIOT OKHCICHHEM allbJeTHUIIOB.
XVWMHUYECKHE CBOWCTBA YKCYCHOHM KHCIOTBI: OOIIME CBONCTBA C MHUHEPATbHBIMH
KHCIIOTaMU U peakuus stepuduxarnmm. [I[pumeHeHne yKCyCHOM KUCIOTHI Ha OCHOBE
CBOWCTB. BhICIINE KUPHBIE KHCIIOTHI

Ha MPUMEPE MAITBMUTHHOBOM U CTEAPUHOBOM.

Caoxuble 3¢upsl u xkupbl. [lomydeHune CHOXKHBIX 3(QUPOB peakIueit
srepudukanmu. CrnoxxkHble 3(pUpsl B IPUPOJE, UX 3HaueHue. [IpuMeHeHne cioxHbIX
3(UpOB HA OCHOBE CBOMCTB.

Kupsl kak cnoxsbsle 3¢pupsl. Knaccudukanus xupoB. XUMUYECKHE CBOMCTBA
YKUPOB: TUAPOIU3 U TUAPUPOBAHUE KUIAKUX KUPOB. IIpuMeHeHune KUpoB Ha OCHOBE
CBOMCTB. MbLia.

YriaeBoabl. VYrieBoApl, HX KIacCUpUKaLUsA: MOHOcaxapuipl (TJIH0KO3a,
(dpykTo3a), tucaxapuabl (caxaposa) v noumucaxapusl (Kpaxmai U LEeUIi0103a).

['moko3a — BemIeCTBO C JBOWCTBEHHOW (YHKIHMEN — allbJeruA0CIHPT.
XHAMUYECKHE CBOWCTBA TIJIIOKO3bl: OKHCIEHHME B TJIFOKOHOBYIO  KHCIOTY,
BOCCTaHOBJIEHHE B COPOUT, cIUPTOBOE OpokeHue. IIpuMeHeHue riiroKo3bl Ha OCHOBE
CBONCTB.

3HaueHUEe YIJIEBOJOB B KMBOW IIPUPOJE M KU3HM dYenoBeka. llonstme o
peaKuusAX NOJHMKOHACHCAUUM W THAPOJIM3a HA MPUMEPE B3aMMOIIPEBPAILLICHUIA:
[JIFOKO3a «>I10JIMCaxapul.

Jlemoncmpavyuu

OxuciieHre crupTa B aJIbJIETU.

KauecTBeHHBIE peaKIM HA MHOT'OATOMHBIE CIIUPTBHI.

PacTBopuMOCTh (peHOa B BOJIE MPU OOBIYHOM TEMIEpaType U HarpeBaHUH.

KauecTBeHHbIe peakiuu Ha (HEHOII.

Peakuust cepeOpsiHOrO 3epKaiia ajlbJIerHI0B U TITFOKO3bI.

Okucnenue aapIeruioB U TIIOKO3bl B KMCIOTY C MOMOIIBIO THAPOKCUIA MEIH
(IT). KauecTBenHas peakuus Ha kpaxmai. Komnekuus 3pupHbIX Macel.
Jlabopamopnuvie onvimol
PacTtBopenue rimiieprHa B Bojie U B3auMojielcTBue ¢ ruapokcuaom meau (11).
CBoiicTBa YKCYCHOM KHCIIOTBI, O0IIME CO CBOMCTBAMHU MUHEPAIbHBIX KUCIOT.
JIoka3aTenbCTBO HEMPEAEIBHOIO XapaKTepa JKUIKOTO KUpa.

KauecTBeHHas peakuus Ha KpaxMall.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvle INEMEHMbL COOEPHCAHUA.
MetwiioBbIE CHOMPT M €ro MCIOJIB30BAHME B KAayeCTBE XUMHUYECKOTO ChIPbS.
TokcuuHOCTh MeTaHONA M TNpaBHJIa TEXHUKH OE30MAaCHOCTH MpU padboTe C HUM.
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OTWICHTIIMKOJIb W €ro MnpuMeHeHHWe. TOKCUYHOCTh ATUJICHIJIMKOJS U IpaBuiia
TEXHUKU 0€30MaCHOCTH MpHU paboTe C HUM.

[Tonyyenue ¢enosia U3 MPOAYKTOB KOKCOXMMHUYECKOTO IPOU3BOJICTBA U U3
OeH3zona.

[Tonukonaencauust Gopmanpaeruia ¢ GeHosoM B ¢GeHon0hopMalIbIECTHAHYIO
cmony. Aueranpaerus. lloHstue o keroHax Ha mnpumepe aneroHa. lIpumeHeHwne
alleTOHA B TEXHUKE U MPOMBIIIJIEHHOCTH.

MHoroo0pa3ue KapOOHOBBIX KUCJIOT (ILaBEJIEBOM KHUCIIOTHI KaK ABYXOCHOBHOM,
aKpPUJIOBOM KHUCIIOTHI KaK HEMpeneabHON, OEH30MHOM KUCIOTH KaK apOMaTUYECKOM).

[InenkooOpa3yrolue Macia. 3amMeHa JKUPOB B TEXHHKE HEMHIIEBBIM
celpbeM. CHHTETHYECKHE MOIOIINE CPEACTBA.

MomnouHokucinoe  OpokeHHe — TIIOKO3bl.  KHCIOMOJOYHBIE — MPOIYKTHI.
CunocoBanue kopMoB. HutpoBanue 1nemnono3sl. [Tupokcunus.

A3oTcoaep:xaimme opranndeckue coequHenusi. [loammepsl

Amunbl. [lonstue 06 amuHax. AnudaTudyeckue aMHUHbI, UX Kiaccuukanus u
HOMEHKJIaTypa. AHWIMH Kak opraHndeckoe ocHoBaHue. [lomydenwe aHWIMHA U3
HUTPOOEH301a.

[IprMmeHeHne aHUIIMHA HA OCHOBE CBOMCTB.

AMHUHOKHCJIOTBI. AMUHOKHUCIOTHI Kak ampoTepHble TUu(YHKIIMOHAIBHBIC
OpPraHUYeCKue COCAUHEHUS. XUMMHUUYECKUE CBOMCTBA aMUHOKMCIIOT: B3aUMOJCHCTBUE
C LIEJI0YaMH, KUCIOTaMU U JPYT ¢ APyroM (peakuus nonukonaeHcauu).llentuanas
CBSI3b U MOJUIICTITU/IBI.

[IpruMeHeHne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

Beaku. IlepBuunas, BTOpuyHas, TpETUYHAs CTPYKTYphl O€NIKOB. XHUMHUYECKUE
CBOMCTBa O€IKOB: TOpEHWE, JAeHaTypalus, THIpPOJIU3, LIBETHbIE PEAKIIHH.
buonornyeckne QyHKIIMU OEITKOB.

IMonumepsl. benku u monucaxapuabl Kak OHMOMOIHMMEDHI.

IlnacTmacesl.  IlonydyeHne DOAMMEpPOB  peakuued  IMOJIUMMEpU3alUU U
NOJIMKOHAEHCAMK.  TepMOIUIaCTUYHBIE U TEPMOPEAKTUBHBIE  IJIACTMACCHI.
[IpencraBurenu miacTMmace.

Bosokna, wux kinaccupukanmsa. Ilomydenue  BosiokoH.  OTAenbHBIE
NPEACTABUTENIN XUMHUUYECKUX BOJIOKOH.

Jlemoncmpayuu

B3anMopaeiicTBue aMMHuaKa U aHWINHA C COJITHOM KHCIIOTOM.

Peakuus anunmHa ¢ GpOMHOM BOJIOH.

JlokazaTeabCTBO HAMUUs (PYHKIIMOHAJIBHBIX TPYII B paCTBOPAaX aMUHOKHUCIIOT.

PacTtBOpeHue u ocaxxjaeHue OCIKOB.

[IBeTHBIE peakuuu OENKOB.

I'openue nruybero nepa u MWEepCTIHON HUTH.

Jlabopamopnwie onvimaol

PactBopenue 6e1koB B BoJIE.

OO6HapyxeHue 6eJIKOB B MOJIOKE U MSICHOM OYJIhOHE.

Jlenatyparus pactBopa Oellka KypHHOTO SIHIla CIUPTOM, pacTBOpaMHu COJIeH
TSKEJIBIX METAJVIOB U IPU HarPEBAHUHU.
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Ilpakmuueckue 3anamus
Pacno3naBanue miacTMacc 1 BOJIOKOH.
Pemenue 3a1ay Ha BBIBOJT (DOPMYJT OPraHUYECKUX BEIIECTB.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvie INEMEHMbL COOEPHCAHUA.
AMHHOKanpoHOBasi KuciioTa. KampoH kak MpeAcTaBUTENb MOJUAMUIHBIX BOJOKOH.
Ucnons3zoBanue ruaposin3a OETKOB B MPOMBIIUICHHOCTU. [lonmuBUHMIXIIOpUT,
nouTeTpadTOPITHIICH  (Te(hIIOH). ®denonodopmManbieruIHbIe JIACTMACCHI.
Hemwtynona. IIpoMbIIEHHOE MPOU3BOJICTBO XUMUUYECKUX BOJIOKOH.
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5.2. Tembl pedepaToB (10KJIAA0B), HHIHUBHAYAJIbHBIX 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 Oy/yiiee He TPO3UT Pa3pyLICHHEM. . >

Cunres 114-ro anemenTa — TpuyM( pOCCUNUCKUX PUIUKOB-AICPIIUKOB.

N3oTomer Botopoaa.

. Mcnonp3oBaHne pagrOaKTUBHBIX U30TONOB B TEXHUUECKUX LIETSAX.

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

11.11na3mMa — 4eTBEPTOE COCTOSIHUE BEIIECTRA.

12. AMopdHBbI€ BeliecTBa B MPUPOJIE, TEXHUKE, OBITY.

13.0xpana  okpyxaromei  cpeapl  OT  XMMHUYECKOro  3arpsi3HEHHS.
KonudecTBeHHBIE XapaKTEPUCTUKHU 3arpsI3HEHUS OKPYKAOLIEH CpEbI.

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

15.3ammTa 030HOBOIO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUSI.

16.I'pybonucnepcHble CUCTEMBI, HUX KilacCHU(PUKAIMs U HUCIHOJb30BaHUE B
npo(heCcCUOHATIBHOM e TENbHOCTH.

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 cpeja sl XUMUYECKOTO TMpoIiecca.

22.Ku3nub u nestenpHOCTh C. AppeHuyca.

23.Bkiiaj OTE€UECTBEHHBIX YYEHBIX B PAa3BUTHE TEOPUM DSJIEKTPOIUTHUYECKOM
JUCCOLIMALINH.

24.Y cTpaHeHue KeCTKOCTH BOJIbI Ha MPOMBIIIJICHHBIX TTPEANPUATUSX.

25.CepHast KUCJIO0Ta — «XJIe0 XUMHUECKOU MPOMBIIUICHHOCTHY.

26.Vcnonp30BaHne MHUHEPATBHBIX KHCIOT Ha NPEANPUATUAX Pa3TUIHOTO
npodus.

27.OKcHuIbl ¥ COJTM KaK CTPOUTEIIbHBIC MaTepUaIbI.

28.VcTopus rurca.

29.TToBapeHHas CONMb KaKk XUMHUECKOE ChIPhE.

30.MHorosukuii kapOOHAT KaJdblUs: B MPUPOJIE, B TPOMBIIIUIEHHOCTH, B OBITY.

31.Peakuuu ropeHusi Ha IPOU3BOJICTBE U B OBITY.

32.BupTyanibHoe MOJEIMPOBAHUE XUMUYECKUX MPOLECCOB.

33.27eKTpoau3 pacTBOPOB IEKTPOJIUTOB.

34.271eKTpOan3 PacIuIaBOB JIEKTPOIUTOB.

35.IIpakTuueckoe IPUMEHEHUE AIIEKTPOIMN3A: paduHUpOBaHUE,
raJIbBaHOTIACTHKA, TAJIbBAHOCTETHSI.

36.UcTopust mosyueHus: ¥ MPOU3BOICTBA ATIOMUHUS.

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  dYepHOW Meramurypruu. COBpPEeMEHHOE METaJUIypruuecKkoe
IPOU3BOJICTBO.

40.McTopusi 0T€UEeCTBEHHON I[BETHON MeTaJLTypruu. Pojas MeTallsioB U CIIJIaBOB B
HAy4YHO-TEXHUYECKOM IpOorpecce.

41.Koppo3us METAIJIOB U CIIOCOOBI 3alUTHI OT KOPPO3HUHU.

42.VHepTHBIE WK OJIarOPOTHBIC Ta3bl.

43.Poxnaromye coii — rajioreHsbl.

44 VicTopusi LIBEACKON CIIUYKHU.

45.Ucropurs BOBHUKHOBEHUS U Pa3BUTHSI OPraHUIECKOU XUMUH.

46.Ku3nb u nestensHOCTh A. M. byTieposa.

47.BuTanusm U ero Kpax.

48.Ponb OTEYECTBEHHBIX YYEHBIX B CTAHOBJIEHWHM U Pa3BUTUU MHUPOBOH
OpPraHUYECKON XUMUH.

49.CoBpeMeHHbBIE MIPEJICTABICHHS O TEOPUH XUMHUUECKOTO CTPOESHHUSL.

50.Oxonornyeckue acreKkTbl UCIOIb30BaHUS YIJIEBOAOPOIHOTO ChIPbSL.

51.OkoHOMUYECKHE  aCMeKTbl  MEXKIYHAapOJHOTO  COTpyJIHUYECTBA IO
UCIIOJIb30BAaHUIO YIJIEBOJOPOIHOTO ChIPHSL.

52.Uctopusi OTKpHITUS U pa3padOTKHU Ta3oBbIX U HE(QTAHBIX MECTOPOKICHHUM 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 TPOU3BOJICTBO U €r0 pOJib B HAYYHO-TEXHHUYECKOM
mporpecce.

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

58.Hepts w® ee  TpaHCHOPTUpPOBKA KaK  OCHOBAa  B3aWMOBBITOJHOTO
MEXIYHAPOJHOTO COTPYAHUYECTBA.
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5.3. CTpykTypa y4eOHoii 11 CHUILITHHBI
5.3.1. O0beM y4eOHOM TMCHUNIMHBI M BUIbI Y4eOHOM

a00ThI

Bun yueOHo# padoThI

O0BeM yacoB

MakcumanbHas yyeOHass Harpys3ka (Bcero) 177
Oo6s13aTesibHAsI ayUTOPHAs ydeOHAasi HATpy3Ka (Bcero) 118
B TOM YHCIIC:
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. Temaruueckuii mian yueonoi aucunminubl OY /1 11 «Xumusn» npodeccun 35.01.14 «MacTep 10 TeXHUYECKOMY
00CJIYy’)KMBAHUIO H PEMOHTY MAIIMHHO-TPAKTOPHOI0 NIAPKa»

Make. KosanuecTBo ayIuTOPHBIX 4aCOB
yueo.

HaumenoBaHue pa3jiesioB u CamoctosTennuas IIpakTnyeckune

TeM Harpyska padora cTy/enTa Teoperuueckoe (ceMmuHapcKue) U KypcoBoe
CTyAcHTa (1ac) Beero o0yueHnue JabopaTopHbie NMPOEeKTUPOBAHHE

("IaC) 3aHATUA

Beenenne 3 1 2 2 -

Pazznen 1. O0mas u 105 35 70 52 18

HeOpraHuveckKasi XuMusi

Tema 1.1. OcHOBHEIE 6 2 4 4 -

TIOHSATHS ¥ 3aKOHBI XUMHUHU

Tema 1.2. Ilepunoanuecknii

3aKOH U MEPUOIUIECKas

CHCTEMa XMMUYECKUX 6 2 4 3 1

anemeHnToB JI.M.Menneneena

U CTPOEHHE aTomMa

Tewma 1.3. Ctpoenue o 3 6 4 2

BEIIIECTBA

Tewma 1.4. Bona. PactBopsl.

DNEKTPONUTHYECKAs 9 3 6 5 1

JIACCOITNAITHS

Tema 1.5. Knaccuduxkarus

HEOPTaHUYECKHUX 25,5 8,5 17 10 !

CO€IUHEHMI U UX CBOMCTBA

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

peakuuu

Tema 1.7. MeTtaiusl u 21 7 14 11 3

HEMETaJLJIbI

Pa3nea 2. Opranuyveckas 69 23 46 34 12
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XUMMUSA

Tema 2.1. OcHOBHEIE
MOHSITHS OpPraHUYEeCKON
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
coJiepKalie OpraHnYeCKUe
COCANHCHUA

22,5

7,5

15

11

Tema 2.4. Azotcoaepxaliye
OpTraHUYECKUE COCANHEHUSI.
[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

XapaKTepHCTI/IKa OCHOBHBIX BUI0B I1€ATCJIBbHOCTH CTYICHTOB

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

CBS3b, 3JIEKTPOOTPULATENBHOCTb, BAJEHTHOCTh, CTENEHb OKUCIEHUS, MOJb,
MOJISIpHAs Macca, MOJISIpHBIH 00beM TIa3000pa3HbIX BELIECTB, BEIIECTBA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO CTPOEHHS, PACTBOPbI, JJIEKTPOJIUT U
HEDJIEKTPOJINT, JNEKTPOJINTUYECKAs Jucconuanus, OKHCJIUTENb u
BOCCTAHOBHUTEJIb, OKUCIIEHHE U BOCCTAHOBJICHHE, TEIUIOBOM 3(PQEKT peaxiuu,
CKOPOCTb ~ XMMMYECKOM peaklMM, KaTalu3, XUMHYECKOE pPaBHOBECHE,
YIJIEPOJHBIN CKeNeT, QYHKIIMOHAIbHAS TPYIIIa, H30MEpPHs, TOMOJIOTHUs

OcHOBHBIE 3aKOHBI
XUMHUHU

DopMyIHpPOBAHHUE 32aKOHOB COXPAHEHHS MAcChl BEIIECTB U ITOCTOSIHCTBA COCTAaBa
BEILECTB.

VYcTaHOBKAa MPUYMHHO-CIIEICTBEHHON CBSI3U MEXKY COAEPKaHUEM

ITHX 3aKOHOB M HallMCaHHUEM XUMHUYECKHX (OPMYI U YpaBHEHUI.

YcTaHOBKAa JBOJIIOUMOHHOW CYIIIHOCTH MEHJEIEEBCKOW U COBPEMEHHOMN
dbopmynupoBok mnepuoguueckoro 3akona J[. WM. MengeneeBa. OObicHEeHHE
(bU3MYECKOT0 CMbICTIAa CHUMBOJIMKM TEPUOAMYECKON TaOMUIl XUMHUYECKHX
anemenToB JI. WM. MenzaeneeBa (HOMEpPOB 3JE€MEHTa, IE€PUOJA, IPYNIbl) U
YCTAaHOBKAa MPUYMHHO-CJIEICTBEHHOM CBSI3M MEXAY CTPOCHHEM aroMa u
3aKOHOMEPHOCTSIMU M3MEHEHHsI CBOMICTB 3JIEMEHTOB M O0Opa30BaHHBIX HMHU
BEILECTB B [IEpUOAAX U IPyIIIaX.

XapaKkTepuCTUKa 3JIEMEHTOB MaJIbIX U OOJIBIINX TEPHOAOB TI0 UX

nosioxkenuto B [lepuognueckoit cucreme J. M. Menneneesa

OcHoOBHBIE TEOPUH
XUMHH

YcraHoBKa 3aBUCHMOCTH CBOMCTB XMMHUYECKUX BEHIECTB OT CTPOEHHSI 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.

@opMyJIIUPOBKA  OCHOBHBIX  IIOJIOXKEHUW  TEOPUM  DIIEKTPOJIUTHUUYECKON
JIUCCOLIMAIMA W XapaKTepPHCTUKAa B CBETE AITOM TEOPUH CBOMCTB OCHOBHBIX
KJIACCOB HEOPraHWYECKUX COeAMHEHUN. DOPMYyIMPOBKAa OCHOBHBIX IOJIOKEHUI
TEOPUU XUMHUYECKOTO CTPOEHHUSI OPraHMYECKUX COCIMHEHUN M XapaKTepUCTHKA
B CBETE ITOM TEOPUHU CBOKMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COEIUHEHUN

Baxueiimmue
BellecTBa U
MaTepuaJIbl

XapakTepucTuka COCTaBa, CTPOCHHS, CBOWCTB, TMOJIYyYEHUS M TPUMEHEHUS
BaxHeimux wmetamuioB (IA u I A rpynm, amomuHMs, Xene3a, a B
€CTECTBEHHOHAYYHOM MPOQUIIE K HEKOTOPBIX d-2JIEMEHTOB) M MX COSIUHEHUH.
XapakTepucTuka COCTaBa, CTPOCHHUS, CBOMCTB, MOJYyYEHUS M MPUMEHEHUs
BakHenmux HemerawioB (VIII A, VIIA, VIA rpynm, a Takxke azota u gocdopa,
yriaepoja u KpeMHUS, BOJOPO/Ia) H UX COSTMHEHUIA.

XapakTepucTuKa COCTaBa, CTPOCHHS, CBOWCTB, TMOJIYyYEHUS U TPUMEHEHUS
BaXHEHINIUX KIACCOB YIJIEBOJOPOJOB (AIKAHOB, IMKIOATKAHOB, AIKEHOB,
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 MpOoduis MpeAcTaBUTENeH IPYrux KIIacCOB KHCIOT),
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 CcaMOCTOATENIbHO HCKaTh JI0OKa3aTelIbCTBA TOrO, 4YTO KJIETKa —
DIIEMEHTapHAas KHUBasg CUCTEMa M OCHOBHAS CTPYKTYpHO-()YHKIIHOHAJIbHAsS
€/IMHUIIA BCEX KHUBBIX OPraHU3MOB

XHUMHYECKU A3BIK
M CUMBOJIMKA

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

XumMuueckKue
peakuuu

OOBscCHEeHHE CYIIHOCTH XMMHYECKUX IporeccoB. Kiaccudukanus XuMu4ecknx
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 OamaHca. OOBSICHCHHE 3aBHCUMOCTH
CKOPOCTH XUMHUYECKOW PEaKIUU M TOJOXKCHHS XUMHUYECKOTO PaBHOBECHUS OT
pa3nuyHbIX (HaKTOPOB

XnuMu4eckui
IKCIEPUMEHT

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

HaGmonenue, pukcanus 1 oucaHue pe3ysbTaToB MPOBEIECHHOTO
IKCIIEPUMEHTA

XuMH4yecKas
uHpopmanus

[TpoBeneHue caMOCTOATENBHOIO IOMCKA XUMHUYECKOW HUHPOpMalLUU C
UCIIOJIb30BAaHUEM pA3IUYHbIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3JaHUM,
KOMIIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB VHrepHera). Mcmonb3oBanue
KOMIIBIOTEPHBIX TEXHOJOTMM [Uisi 00pabOTKM U Mepefayd XUMHUYECKOU
UHGOPMALIMK U €€ PE/ICTABICHUS B pa3IMYHbIX (hopMax.

Pacuétnl no
XMMHYECKHUM
¢popmyam u
YPaBHEHUAM

YcTaHOBKA 3aBUCUMOCTH MEXAY Ka4eCTBEHHOM M KOJWYECTBEHHON CTOpPOHAMU
XUMHUYECKMX OOBEKTOB M THpoleccoB. PemieHune pacueTHbIX 3afad 10
XUMHUYECKUM (pOopMysiaM U ypaBHEHUSIM

27




IIpodguabHoe u
npo¢ecCHOHATBLHO
3HAYNMOe
cojep:KaHue

OOBscHEHHE XUMUYECKUX SIBIICHUH, IPOUCXOAIUX B IPUPOJE,

OBITY M Ha TIPOU3BOJICTBE.

OmnpezneneHue BO3MOMKHOCTEH NPOTEKAHUS XMMUYECKMX MpPEBpallleHUH B
Pa3JINYHBIX YCIOBUSX.

CoOntoneHne MpaBUIl 3KOJOTMYECKH TPAMOTHOTO IMOBEICHMSI B OKPYKAIOLIEH
cpeze.

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

CobmtoneHue npaBuil 0e30MacHOro0 OOpAlLEHHs C TFOPOYMMH U 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
1 MaTepHAIbHO-TeXHHYECKoe odecrevyeHne
NPOrpamMMbl y4eOHO# JMCIHIIIHHbI
OV /.11 «Xumus»

Jist ocBoeHust paboueit mporpammbl yueOHoM gucturuimasl «OY . 11.
«XUMHS» B TEXHUKyME HMeEETCs Y4YeOHbIM KaOMHET «XUMHUM» C JIaOOpaHTCKOU
KOMHATOH, B KOTOPOM HMEETCS BO3MOXHOCTh OO€CIEeUUTh CBOOOAHBIN JOCTYH B
NHTepHeT BO BpeMs y4yeOHOro 3aHSATHS U B MEPUOJ BHEYYEOHOU JE€ATEIbHOCTH
00yyarommxcs.

ITomemenne KaOuHeTa COOTBETCTBYET  TpeOOBaHUSAM CanurapHo-
snuaemMuosiornyeckux npaswin U HopmatuBoB (CanlluH 2.4.2 Ne 178-02) wu
OCHAIIICHO THUIIOBBIM 000PYI0BaHHEM, YKA3aHHBIM B HACTOSIIMX TPEOOBAHUSAX, B TOM
YUCJIe CHEUUATN3UpPOBAHHOM y4eOHOM MeOelnbl0 M CcpeAcTBaMU  OOy4YEHMS,
JOCTaTOYHBIMA JULSI BBIMIOJIHEHUSI TPeOOBaHUM K YPOBHIO TOATOTOBKH
00yJarommxcs.

B cocTtaB y4eOHO-METOAMUYECKOTO M MaTE€pUAIbHO-TEXHUYECKOTO OCHAILEHUS
KaOMHEeTa XUMHUH BXOJSIT:

- MHOTO(QYHKIIMOHAJIbHBIA KOMIUIEKC MPENo1aBaTes;

- HaTypaJbHble OOBEKTHI, MOJEIU, IPUOOPbl W HAOOPBI JUIsI OCTAHOBKH
JEMOHCTPALlMOHHOTO Y YYEHUYECKOT 0 IKCIIEPUMEHTA;

- IEYaTHBIE CPEJCTBA OOYUCHMUS;

- THQOPMAIMOHHO-KOMMYHHKAIIMOHHBIE CPE/ICTBA;

-3KpaHHO-3BYKOBBIE TOCOOUS;

- IEPEYHU OCHOBHOM U JIONOJIHUTEIBHON YUEOHOU JTUTEPATYPHIL;

- OUOIMOTEYHBIN (HOH/.

B 6oubnuoteunbiii GoHI BXOAAT YyUYEOHUKH, Y4€OHO-METOAMYECKUE KOMILJIEKThI
(YMK), o6GecrnieunBatomue ocBoeHue ydeOHon mucnmruimabl OV .11 «Xumusy,
PEKOMEHIOBAaHHBIE WJIW JOIYLIEHHBIE ISl UCIIOJIb30BAHUS B TEXHUKYME.
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9.0cHOBHBbIE HCTOYHHMKH H JINTEpPaTypa

s cmyoenmos
1. [Nabpuenssn  O.C. Xumus 18 npodeccuit U crenuaIbHOCTEH
TexHuueckoro npoduis: yueobnuk / O.C. T'abpuensn, U.I'. OctpoymoB. — M.:
N3natensckuii ieHTp «Akagemus», 2018 .

s npenooasamerts

1. ®enepanpHblii 3akoH oT 29.12.2012 Ne 273-®3 «OO6 oOpa3oBaHMH B
Poccutickoit @enepanum» (B pea. henepanbabix 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, or 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 3aKO0HOM 0T 04.06.2014 No 145-D3).

2. [Tpuka3z MunoOpuayku Poccuu ot 17.05.2012 Ne 413 «O0 yTBepk1eHUA
(enepanbHOro rocy1IapCTBEHHOI0 00pa30BaTEIbHOTO CTaHapTa CPEIHETO (TIOJTHOTO)
oO1ero oopazoBanus» (3apeructpupoBad B Muntocte PO 07.06.2012 Ne 24480).

3. [Ipukaz MunoOpHayku Poccun ot 29.12.2014 Ne 1645 «O BHeceHuu
u3Mmenenuit B [Ipukas MunuctepctBa oOpazoBanus u Hayku Poccuiickoit denepanuu
or 17 mas 2012 r. Ne 413 «OO0 yrBepxkaeHUU (eAepaTbHOTO TOCYIapCTBEHHOTO
00pa3oBaTEIBLHOIO CTAHAAPTA CPEHETO (MOTHOT0) 00I1IeT0 00pa30BaAHUS.

4, [lucemo  [lemaprameHTa TrocyJapCTBEHHOM TOJUTUKH B  cdepe
noAroToBku padounx kaapos u IO MunoOpnayku Poccuu ot 17.03.2015 Ne 06-
259 «PekoMeHIaluy Mo OpraHu3alyy NoJdy4Ye-Hus CPeIHEro o0uiero oopa3oBaHus B
Mpezesiax OCBOEHHs 00pa3oBaTENbHBIX MPOTrpaMM CpPEIHEro MPOPECCUOHATBHOIO
oOpa3zoBaHusi Ha 0aze OCHOBHOIO OOIIEro 0Opa3oBaHUS C YYETOM TpeOOBaHUM
denepanbHBIX TOCYAApCTBEHHBIX OO0pa30BATENbHBIX CTAHIAPTOB U TMOJydaeMOu
npodeccun Wi CrenuagbHOCTH CPETHEr0 MPOPECCHOHATTEHOTO 00pa30BaHUs.

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

6. lNa6bpuenssa  O.C., JlpicoBa I'.I'. Xumms B Tecrtax, 3amadax Wu
YOPKHEHUSX: y4eOHOe mocoOue ISl YUPEXKICHHM 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 €CTECTBEHHOHAYUHOTO Mpoduiis: y4eOHUK AJis
CTYy. YUpeXJIeHUH cpea. npod. oopazoBanus. — M., 2014.

2. Taopuensn O. C., Ocmpoymos HU. I'. Xumus nns npodeccuii u
CHEIUATBPHOCTEH  COIMAIbHO-DKOHOMUYECKOTO W TYMaHHTApPHOTO  TpOQuIIeH:
y4eOHUK Al CTyA. yupexkaeHuil cpen. mpod. obpazoBanus. — M., 2014.

3. labpuensa O.C. Xwumus ana  npodeccwit u  crenuaIbHOCTEH
texauaeckoro npodwist: yaeounuk / O.C. INabpuensu, U.I'. OctpoymoB. — 6-¢ u3m.,
crep. — M.: U3narenbckuil ueHTp «Axagemus», 2013. — 256 c.
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4, Epoxun [0. M., Kosaresa U. b. Xumus jns mnpodeccuii  u
CHEIUATbHOCTEN TEXHUYECKOTO U €CTECTBEHHOHAYYHOTo mnpoduiiel: y4eOHUK aJis
CTyJ. YUPEXKICHHH cpen. mpod. obOpazoBanus. — M., 2014.

S. Epoxun FO. M. Xumus: 3agaun W ynpaxHeHus: yde0. mocobue s
CTyJ. YUpeXJIeHHH cpen. mpod. odpazoBanus. — M., 2014.

HuTepHeT-pecypceol

1. [abpuenssn  O.C. Xumus 18 npodeccuii U crenuaIbHOCTEH
texHuueckoro npoduis: yuednuk / O.C. N'abpuensan, U.I'. Octpoymos. — 4-e uzn.,
crep. — M.: WMsparensckuit neHtp «Akagemus», 2017. — 272 c.

http://docplayer.ru/41334012-Himiya-0-s-gabrielyan-i-g-ostroumov-dlya-professiy-i-
specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-obrazovanie.html

2. Tabpuensn O. C.,Ocmpoymos U. I'., Craoxos C. A.,Jlopogheesa H. M.
[TpakTuky™m: y4ue6. mocobue 1y CTyA. YUpEeKICHHM cpen. mpod. oOpa3oBaHUS. —
M., 2013. https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-
obrazovanie-pod-redakciey-o0-s-gabrielyana.html

3. Epoxun [O0. M., Kosanresa HU. b. Xumus gns npodeccuii. u
CHEIUATBbHOCTEM TEXHUYECKOTO M €CTECTBEHHOHAYYHOTO Npoduiiei: ydeOHUK st
CTyA. YUPEKIACHUM cpe. pod. obpazoBanuss. — M., 2014.
https://drive.google.com/file/d/0Bztrn wGUsJBRakdwbW5xVmizQ3M/view

4, Epoxun FO. M. Xumus: 3agauum W yrnpaxHeHus: yde0. mocoOue st
CTY/I. YUPEKICHUM cpen. mpod. oOpazoBanus. — M., 2014.
https://drive.google.com/file/d/0Bztrn wGUsIBRNKNURXVBSVpiZ0k/view

5. www.alhimikov.net (O6pa3oBaTeabHbINA CANT JUIS IKOJIHHUKOB).

6. http://www.chem.msu.su/rus/elibrary/ (smextponHas OuOIHOTEKAa ITO
XUMUH )

7. http://chemistry-chemists.com/ (31eKTpoHHBINH KypHaT «XHUMHKH |
XUMHUS»)

8. http://www.hemi.nsu.ru/ (OcHoBbI xumun. IHTEpHET-y4eOHUK)

9. http://hemi.wallst.ru/ (OOpa3oBarenbHbIH CaNT JIg IIKOJIBHUKOB |
CTYJICHTOB)

10. http://www.consultant.ru/document/cons_doc LAW 140174/ (

denepanbHbii 3aKk0H 0T 29.12.2012 No 273-03 «O6 obpazoBanum B Poccuiickoii
denepanumy )

11. http://base.garant.ru/70188902/ ( Ilpuka3 MwunHoOpHayku Poccuu ot
17.05.2012 Ne 413 «O0 yrBepx)aeHUU (PeAepabHOTO TOCYAAPCTBEHHOIO
00pa3oBaTEILHOIO CTaHAApTa CPeHEro (MOJHOTO) 00111ero 00pa3oBaHuUsD )

12, http://base.garant.ru/70866626/ ( Ilpuka3 MwunoOpHayku Poccuu ot
29.12.2014 Ne 1645 «O BHecenunm wusmeHenunid B Ilpuka3 MuHucrepcrsa
oOpazoBanusi u Hayku Poccuiickoit ®epepammu ot 17.05.2012 No 413 “O6
YTBEPXKICHUH (efepaTbHOTO TOCYJapCTBEHHOTO 00pa30BaTEeIBLHOTO CTaHIapTa
cpeaHero (IMoJTHOro) o0Iero oopa3oBaHus ™™ )

13. http://www.consultant.ru/cons/cgi/online.cgi?req=doc&ts=71656543700
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http://docplayer.ru/41334012-Himiya-o-s-gabrielyan-i-g-ostroumov-dlya-professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-obrazovanie.html
http://docplayer.ru/41334012-Himiya-o-s-gabrielyan-i-g-ostroumov-dlya-professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-obrazovanie.html
https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-obrazovanie-pod-redakciey-o-s-gabrielyana.html
https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-obrazovanie-pod-redakciey-o-s-gabrielyana.html
https://drive.google.com/file/d/0BztrnwGUsJBRakdwbW5xVmIzQ3M/view
https://drive.google.com/file/d/0BztrnwGUsJBRNkNuRXVBSVpiZ0k/view
http://www.alhimikov.net/
http://www.chem.msu.su/rus/elibrary/
http://chemistry-chemists.com/
http://www.hemi.nsu.ru/
http://hemi.wallst.ru/
http://www.consultant.ru/document/cons_doc_LAW_140174/
http://base.garant.ru/70188902/
http://base.garant.ru/70866626/

(ITucemo [lemaprameHnTa rocyJapCTBEHHOM MOJUTUKU B cepe MOArOTOBKU pabodmnx
kaapoB u JII1O Muno6pnayku Poccuu ot 17.03.2015 Ne 06-259 «Pexomennanuu 1o
OpraHu3allii TOJIy4eHHUs] cpeaHero oOiiero oOpa3oBaHMsI B Ipejeliax OCBOCHUS
0o0pa3oBaTeNbHbIX MPOTPaMM CpeAHEro MmpodeccuoHanbHOTO 00pa3oBaHus Ha Oasze
OCHOBHOTO oO0mmero oOpa3oBaHMs ¢ ydyeToM TpeboBaHud  deaepaibHbIX
rocyJapCTBEHHBIX 00pa30BaTENIbHBIX CTaHAAPTOB W MOJy4aeMOM MPOQPECcCUuu WM
CHEIHUAIBLHOCTH CPEIHET0 MPOo(ecCHOHaNBEHOTO 00pa30BaHUS )
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