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PACCMOTPEHO:

Ha 3acenanun MK «OY ] u AJl»
IIporokom Ne OT«__ » 20 r.
[Ipencenarens MK

beurox D.P.

PaGouass mporpamma oOmieo0OpazoBarensHoi yueOHOW mucturummHbl OJ1. 12 «Xumusi»

pa3zpaboTaHa
HA OCHOBe TpeOOBaHMIi:

denepanbHOTO  TOCYJApCTBEHHOTO  00pa30oBaTENIbHOTO  CTaHIapTa  CPEIHEro
npodeccuonansHoro obpazoBanus mo mpodeccun 11.01.02 Pammomexanuk (yTB.
ITpukazom MunucrtepctBa npocpenieHust Poccuiickoit @enepanuu ot 5 aBrycra 2022 r. N
677);

denepanbHOrO0 TOCYJApPCTBEHHOTO O0pPa30BAaTEIBHOTO CTaHAApTa CPEIHEro OOIIero
oOpa3zoBaHus (yTB. mpukazoM MuHucrtepcrBa oopasoBanus v Hayku PO ot 17 mas 2012 r.

N 413);

Ha OCHOBE IIOJIOKeHU

dbeneparbHON 00pa30BaTENBHOM MPOTPAMMBI  CpeIHEro oOmiero ooOpasoBaHus (YTB.
npukazoM MuHuctepcTBa npocenieHus Poccuiickoit @enepannu ot 18 mas 2023 r. N
371).

C yuerom:

pPEKOMEH/IalUi 10 pealn3aluy CpelHero oouero oopa3oBaHUs B IpelesiaX OCBOSHHS
00pa3oBarenbHONM MpPOrpaMMbl cpenHero mpodeccuonanbHoro obpaszoBanus (IIucsmo
Munnpocsemenus Poccun ot 01.03.2023 Ne 05-592 «O HarpaBieHUH PEKOMEHIAIIUN»);
paboueit nporpammel Bocniutanus 1o npodeccun 11.01.02 Pagromexanuk (yTB. IpuKka3oM
mupektopa OKIIOY «HITTKW» Muntpyna Poccun ArapkossiMm H. H. ot 31 aBrycra
2021r. Ne 167);

npuUMepHO pabouell mporpaMMbl 00111€00pa30BaTEIbHON TUCIUIUIMHBI «XUMUS» IS
npogeccHoHaNbHBIX 00pa3oBaTenbHbix opranusaiuii (PI'BOY JAI10 UPIIO, npotokon Ne
14 ot 30 HOs1O6ps1 2022T1.).

B COOTBETCTBHHU C y4eOHBIM MuiaHoM 1o mnpodeccuu 11.01.02 Pagnomexanuk (yTB. MpHUKa3om
aupekropa ®KIIOY «HI'TTKU» Muntpyna Poccun Arapkoseim H. H.)

Opraausammsi-pa3padoTunkK padodeil mporpamMmel:

denepanpHOe KazeHHOe MpodeccuoHanbHOe o0Opa3oBaTenbHOE yupexkaeHue «HoBOKy3HelKHit
TOCYIApCTBEHHBI T'YMaHUTAPHO-TEXHUYECKUM KOJUIEK-UHTEPHAT» MUHHCTEPCTBA Tpyaa M
couuanbHOM 3amuThl Poccuiickon denepaunu

PazpaboTunk:
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1 IMACHOPT PABOYEHN NPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOMN YYEBHOM JUCIUILIUHBI
1.1. O0sacTh NPpUMEHEHUsI NPOTrPaAMMbI
PaGouast mporpamma o61meo0pa3oBaTenpHOM yaeOHoH auctumumabl O/].12
«XuMHS» SBIAETCA 4YaCThIO aJlallTUPOBAHHOW 00pa30BaTENbHOW MPOTPaAMMBI
cpenHero mnpodeccuoHaIbHOrO 00pa3oBaHMs MOJATOTOBKH KBaTU(UIMPOBAHHBIX
pabounx, ciayxammx (nairee — AOIT CITIO TIKPC) B cootBerctBumn ¢ ®I'OC 1o
npodeccun 11.01.02 PagunomexaHuk.
1.2. MecTto 0011eo00pa3oBaTe/ibHOM Y4eOHOM AMCUMILIMHBI B CTPYKTYpe
AOII CITO IKPC

B yue6nom mmane IIKPC 11.01.02 Pagmomexanuk ydeOHas AUCHUILIMHA
O/.12 «Xumus» BXOJHUT B COCTaB 00sA3aTENBbHBIX 00IIE00pa30BaTEIbHBIX YUEOHBIX
JUCLUIUIVH.

1.3. Heanb U IUIAHUPYeMble pe3yJibTaThbl OCBOCHUSA
o0ueodpasoBarenbHOM yueOHo aucuuiuinabl O/1.12 «Xumusa»

I[Ipy wu3yyeHun npeamera «XUMUsS»  JOMHUHUPYIOLIEE  3HAUYECHUE
MpUOOPETAIOT TAaKUE LT U 3a7a4H, KaK:

- ajanrtanus OO0y4arolmMXcs K YCJIOBHUAM JAMHAMUYHO Pa3BUBAIOILIETOCS
MUpa, (OPMUPOBAHUE MHTEUIEKTYalIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BELIECTBAMU U UX
MPUMEHEHUEM;

- (QopMupoBaHue y OOy4YaAIOMIMXCS KIHOYEBbIX HABBIKOB (KJIIOUYEBBIX
KOMIIETEHIIMI), MMEIOIIMX YHHUBEPCAJIBHOE 3HAYEHHUE I Pa3JIMYHBIX BUIOB
NEeSATEIBbHOCTU: PEIICHUs Mpo0JieM, TOUCKA, aHaIu3a U 00paboTKK MHGOpMALIHH,
HEOOXOIUMBIX Ui TPUOOPETEHHsI OMbITa JAESITEIbHOCTH, KOTOpas 3aHUMaeT
Ba)KHOE MECTO B [IO3HAHUU XUMUH, A TAKXKE JIJI1 OLEHKH C ITO3ULIUIA 3KOJIOTHYECKON
0e30MacHOCTH XapakTepa BIUSHUSA BEIIECTB M XUMHUYECKHUX IPOLIECCOB HA

OpraHu3M YeJIOBEKa U NPUPOJHYIO CPELY;

4



- pa3BUTHE NTO3HABATENIbHBIX HHTEPECOB, HHTEJUIEKTYAIbHBIX U TBOPUYECKUX
CHOCOOHOCTEN O0yYarolUXCs: CIOCOOHOCTH CaMOCTOSITEIBHO IPUOOpETaTh
HOBbIE 3HAaHUS 0 XMMHHU B COOTBETCTBHM C XHU3HCHHBIMH HOTPEOHOCTSAMH,
HCIIOJIb30BaTh COBpPEMEHHbIE WH(GOPMAIMOHHBIE TEXHOJOTUU I TIOUCKA U
aHanmu3a Yy4eOHOH W HayyHO- TMOMYJSIpHOW HHGOPMAIMH XHMHUYECKOTO
COJZICPKAHUS;

- (QopmMupoBaHue U pa3BUTHE Yy OOYyUYaIOIIUXCS aCCOLMATUBHOTO U
JIOTHYECKOTO MBIIUICHHS, Ha0JI0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpBIE 0COOEHHO HEOOXOMMBI, B YaCTHOCTH, MPH TUTAHUPOBAHUU U TIPOBEACHUN
XUMHUYECKOTO IKCTICPUMEHTA;

- BOCHUTaHWe Yy oOyyarolmuxcs YOEeKIEHHOCTH B T'yMaHUCTHYECKOM
HANpPaBIEHHOCTH XMMHHU, €€ BAXKHOW POJHM B PEIICHHWH TIO0ANBHBIX MpoOsieM
paloOHaIBHOIO MIPUPOI0NO0JIb30BAHNS, TIOTIOIHEHUS SHEPTETUUECKUX PECYPCOB U
COXPAHEHHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpex HOro
OTHOIIECHUS K MPHUPOJEC M CBOEMY 370POBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCIIOJIb30BaHUS TOJIYYEHHBIX 3HAHUM JUIsI IPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUSX, CBSI3aHHBIX C XUMHUYECKUMH SBICHUSMHU.

OcBoenue coaepxkanusi 001e00pa3oBaTeNbHON y4eOHON TUCHUTLTUHBI

OH.12 «Xumus» oOecreyuBaeT JIOCTIDKCHHE CTyJACHTAaMU  CIICIYIOIINX

PE3YJIbTATOB:
JINYHOCTHBIE Pe3YJIbTaThl
B cepe - OCO3HAHMs OOY4YalOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IpaB u
rPaKJAaHCKOI0 00513aHHOCTEH, yBaXKEHUS K 3aKOHY U MPaBOIOPAAKY;
BOCIIMTAHUSA: - IPEACTaBICHUS O  COLMAIBHBIX HOPMAax W  IPaBHIIAX
MEKJIUYHOCTHBIX OTHOIICHHUM B KOJUIEKTUBE;
-TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATENBHOCTH IIPH
CO3JIaHMM  YYEOHBIX IPOEKTOB, pEIIeHHMH YYeOHbIX U
ITO3HABATEIbHBIX 3azay, BBIIIOJITHCHUH XUMHYECKHUX
JKCIIEPUMEHTOB;
- CHOCOOHOCTH IOHMMAaThb W TNPUHUMATh MOTHUBBI, HaMepEeHUs,
JIOTUKY M apryMEHTHI APYTUX NPU aHAINU3E Pa3JIMYHBIX BHUJOB
y4eOHOU NesATEeTbHOCTH;
B cepe - ICHHOCTHOTO OTHOIIEHUs K MCTOPUYECKOMY U HAy4YHOMY
NaTPUOTHYECKOI0 HACIEAUI0 OTEYECTBEHHOW XUMHUH;
BOCIIMTAHMS:




- yBOXEHUS K TIPOIECCY TBOpYECTBA B 00JIACTH TEOPUU U
MPAaKTUYECKOr0 NPUMEHEHUS XUMHH, OCO3HAHUS TOTO, 4YTO
JTOCTHOKCHHS HAYKH €CTh Pe3yiIbTaT JUTUTECIbHBIX HAOIIOICHUH,
KPOIIOTJIMBBIX 3KCIEPUMEHTAIBHBIX IOUCKOB, IOCTOSHHOIO
Tpy/Aa Y4EHBIX U MIPAKTUKOB;

- IHTEpECa W I[I03HABATEJIbHBIX MOTHBOB B TIOJYYEHUH H©
MocienyromeM  aHaimm3e  WHPOpPMAIMM O  MEPEJOBBIX
JIOCTUKEHHSIX COBPEMEHHON OT€YECTBEHHOW XUMHUU;

B cepe 1yXOBHO-

- HPAaBCTBCHHOI'O CO3HAHUsA, O THYCCKOI'O ITOBEACHMA

HPaBCTBEHHOI'0 - CIOCOOHOCTH OILIEHWBATh CHTYallUH, CBS3aHHBIE C XUMHUYCCKUMHU
BOCIIUTAHHA: SABJICHUAMU, W IPUHUMATb  OCO3HAHHBIE  pELICHU,
OPHUCHTHUPYCH Ha MOpPaJIbHO-HPAaBCTBCHHLIC HOPMBI n
LIEHHOCTH;
- TOTOBHOCTH OILICHHUBATh cBOE MNOBCACHHUEC W TIIOCTYIIKH CBOUX
TOBApULIEH C IMO3ULUI HPAaBCTBEHHBIX M IPAaBOBBIX HOPM H
OCO3HAHUE NOCJIEICTBUM ITUX MOCTYIIKOB;
B cepe - HOHUMAaHMsI LIEHHOCTEH 3710poBOro U 6e3omnacHoro oopasa KU3HHU,
(pusznyeckoro HEOO0XOMMOCTH OTBETCTBEHHOT'O OTHOIICHHUSI K COOCTBEHHOMY
BOCIIUTAHHSA: (bu3nYeCKOMY U ICUXUYECKOMY 3/I0POBbIO;

- coOt0IeHUs MpaBuil OE30MACHOTO OOpaleHMs] ¢ BEIIECTBAMU B
OBITY, IOBCETHEBHOM KHU3HU U B TPYAOBOHU JESATEIBHOCTH;

- IOHUMaHUuA OEHHOCTH ImpaBuJI HHIUBUAYAJIbHOTI'O u
KOJUIGKTUBHOTO ~ O€30IIaCHOTO  TOBEIEHHS B  CHUTYaIlHsX,
YIPOKAIOIINX 30POBBIO U KU3HU JIIOJICH;

- OCO3HAHUs TOCJIEJCTBUI M HENPHUATHS BPEIHBIX IPUBBIYCK
(ynorpe0GIieHus aKoroJisi, HAPKOTUKOB, KYpPEeHHs);

B cepe TPyIA0OBOIO
BOCIIUTAHMS:

- KOMMYHHKATHUBHOM KOMIICTEHTHOCTH B y4eOHO-
HCCIEIOBATCILCKOM JIEITEIBHOCTH, OOIIECTBEHHO ITOJIC3HOM,
TBOPYECKOU M IPYTrUX BUAAX JIE€ATEIbHOCTH;

- YCTAaHOBKM Ha aKTUBHOE YYaCTHE B PEUICHUN MPAKTUYECKUX 3a]1a4
COLIMATIbHOW HAMpaBICHHOCTH (B paMKax CBOEro Kiacca,
IIKOJIbI);

- UHTEpecaK MIPaKTUYECKOMY U3Y4YEHUIO npodeccuit

pa3IUyHOTO poJa, B TOM 4YHCIE€ HAa OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUH 110 XMMUU;

- YBOXEHUSA K TPYAy, JIOASIM Tpylda U pe3yibTaTam TpPYIOBOU
NEeSTeNbHOCTH,; TOTOBHOCTM K  OCO3HAaHHOMY  BBIOOpY
WHJIMBUIYAJIbHOU TPAEKTOPUHU 00pa30BaHuUs,

- Oynymeit mpodeccun M peanu3alud COOCTBEHHBIX YKU3HEHHBIX
IJIAHOB C Y4Y€TOM JIMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K
XUMHH, UHTEPECOB U MOTpeOHOCTEH 00ITIeCcTBa;

B cepe
IKOJIOTHYECKOr 0
BOCIIUTAHUA:

- DKOJIOTUYECKU 1€JIECO00PA3HOr0 OTHOIIEHUS K HpUpoAe, Kak
HCTOYHUKY CYIIECTBOBAaHUS KU3HU Ha 3eMIIE;

- IOHUMaHUs TJI00aJTbHOIO XapaKTepa HKOJIOTMUYECKUX MpobiieMm,
BIIUSIHUS DKOHOMUYECKHUX MTPOLIECCOB HA COCTOSIHUE TIPUPOTHOU
Y COLIMATIBLHOU Cpefbl;

- 0CO3HAHMsI HEOOXOAMMOCTH UCIIONIb30BAHUS TOCTHKEHUNH XUMUHU
JUISL pellieHus] BOIIPOCOB PALIMOHAIBHOTO MPUPOJIOTIOIb30BaHMUS;

- aKTUBHOI'O  HENpUATUA  ACWCTBMM,  NPHUHOCAIIMX  BpeX
OKPY’KalIlled NPHUPOAHOW Cpele, YMEHUs NPOTHO3UPOBATH
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HeOIaronpusTHhIC 9KOJIOTHYSCKHE TOCJIEICTBUSA
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPALIATh UX;

- HAUIMYMS PA3BUTOrO HKOJOTHYECKOTO MBIIUICHUS, SKOJIOTHYECKOM
KYJIbTYpBHI, OIIBITa JIeSATCIbHOCTH 3KOJIOTMYCCKOM
HAMpaBJIECHHOCTH, YMEHHUS  PYKOBOACTBOBATHCA HMH B
[I03HABATEJIbHOW, KOMMYHUKATUBHOW U COLIMAIILHOM IIPAKTHKE,
CIIOCOOHOCTH M YMEHHUS aKTHMBHO IMPOTHBOCTOSATH HICOJIOTHH

xemooouw;
B IOHUMAHUH - cOpMHUPOBAHHOCTHU MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
LHEHHOCTH HAYYHOT 0 COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd W OOIIECTBEHHOMH
MO3HAHMA: IPAKTUKH;

- IOHUMAaHH CeUn(UKNA XUMHUH KaK HayKH, OCO3HAHUsS €€ PO B
(GOpMHpPOBAaHUN  PALMOHAIBHOIO  HAYYHOTO  MBIIUICHMS,
CO3JJaHUU LIEJIOCTHOTO IPEICTABICHUS 00 OKPYKaIOIEeM MUpe
KaK O €IMHCTBE IIPUPOJBI U YEJIOBEKA, B IO3HAHNUU ITPUPOJHBIX
3aKOHOMEPHOCTE W  pEeHIeHWH TpoOJIeM  COXpaHEHHS
IIPUPOJHOTO PAaBHOBECUS;

- yOex1EHHOCTH B 0CO0O0M 3HAYMMOCTH XMUMHH JJIsi COBPEMEHHOMN
LMBHIM3aLIUU: B €€ TI'yMaHHUCTUYECKOW HaIIPaBICHHOCTH W
BAXHOM poOJIM B CO3/JaHUM HOBOM 0a3bl MaTepHUagbHOU
KYJIbTYpbl, PpEILIEHUH TIJI00aJbHBIX MPOOJIEM YCTOMYUBOTO
pa3BUTUSI  4YEJIOBEYECTBA — CBIPbEBOM, DJHEPreTHUYECKOM,
NUIIEBOM M HKOJOrMYecKoW Oe30MacHOCTH, B pPa3BUTHU
MEIUIMHBI, OOECHEUYEHUH YCIOBUM YCHEIIHOIO TpyAa H
9KOJIOTUYECKH KOM(POPTHOM KHU3HHU KaXKAO0T0 UiIeHa OOILEeCTBa;

- €CTECTBECHHO-HAY4YHOW TI'PAaMOTHOCTH: IIOHUMaHUs CYHIHOCTH
METOJIOB ITO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax,
CIOCOOHOCTH HMCHOJIB30BATh NOTY4YaeMble 3HAHUS Ul aHAIU3a
1 OOBSICHEHUS SIBJICHUN OKPY>KAIOLIEro MUpa M MPOUCXOSAIINX
B HEM M3MEHEHUH, YMEHHUS J1eJIaTh 0OOCHOBAHHBIE 3aKITIOUECHHUS
Ha OCHOBE HAaYYHBIX (DAKTOB W HMMEIOIIMXCS JAHHBIX C IENBIO
ITOJTy4YEHUS JJOCTOBEPHBIX BBIBOJIOB;

- CIOCOOHOCTH CaMOCTOSITENILHO MCIIOJIb30BaTh XUMHUECKUE 3HAHUS
JUISL pellieHus: Ipo0JieM B PEabHBIX KU3HEHHBIX CUTYALIMSIX;

- HIHTEpeca K IMO3HAHUIO U UCCIIEI0BATEIbCKON AeATEIbHOCTH;

- TOTOBHOCTU M CIIOCOOHOCTH K HEIMpPEPHIBHOMY OOpa30BaHUIO U
camM000pa30BaHuIO0, K aKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAHUM 1O
XUMHU B COOTBETCTBHH C )KU3HEHHBIMU NMOTPEOHOCTSAMU;

- UHTepeca K OCOOEHHOCTAM TpyJda B pa3IMuHBIX cdepax
poeCCHOHATLHON 1€ TEIbHOCTH.

MeTtanpeaMeTHbie pe3yJibTaThl

B cdepe yHuBepCcaAJIbHBIX Y4eOHBIX I03HABATEIbHBIX 1eHCTBUIM:

BJIaJicHHe 0230BbIMHA
JOTHYEeCKUMH
JefcTBUSIMU:

- CaMOCTOATEIHHO (HOPMYIHUPOBATH U aKTyaTU3UPOBATH MTPOOIIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

- ONPEAENATH LENH IEATENBHOCTH, 3a1aBasi IAPAMETPBI U KPUTEPUU
HUX OOCTHXCHHUA, COOTHOCUTH PE3YIbTATbl ACATCIBHOCTU C
IIOCTaBJICHHBIMU LEIISIMU;

- HCIIOJB30BaTb IHpHU OCBOCHUU 3HAaHUH HpI/IéMBI JJIOTUYECKOI'0
MBILIUIEHUS — BBIJENATh XAPAKTEPHbIE MPU3HAKU IOHATHU U
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yCTaHaBJIMBATh 1754 B3aUMOCBSI3b, UCTIOJIh30BATh
COOTBETCTBYIOIIME TMOHATUS JUIS OOBSICHEHHS OTACIbHBIX
(haKTOB W SIBIICHUIA;

BEIOMpATh OCHOBAHUS M KPUTEPUU ISl KIIACCU(UKAIIUN BEIIESCTB
Y XUMHUYECKUX PEAKIIHIA;

YCTaHABIMBATh  NPUYMHHO-CIICJICTBEHHBIC  CBSI3U  MEXKIY
U3Yy4aeMbIMH SIBIICHUSIMU;

CTPOHTH JIOTUYECKHE paccyxacHHs (MHIYKTUBHBIC,
JeYKTHBHBIC, TI0 AHAJOTHMH), BBISBIATH 3aKOHOMEPHOCTH H
MPOTUBOPEUHS B pACCMATPHUBAEMBIX SIBICHUSX, (POPMYITUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

NPUMEHSTh B TPOIECCE IMO3HAHUS, HCIOJIB3yeMble B XUMHUU
CHUMBOJIMYECKUE  (3HAKOBBIC) MOJETH, IMpeoOpa3oBhIBATH

MOZACIILHBIC TMPEACTABIICHUA — XUMHYECKHUI 3HaK (CI/IMBOJI)
OJICMCHTA, XHUMHWYCCKasd Q)opMlea, YpaBHCHUC XUMHYECKOM
pC€aknuun — HOpu PCIICHHUU y‘I€6HI)IX IIO3HABATCIbHBIX U

MMPAaKTUYCCKUX 3aaa4d, IIPUMCHATbL HA3BAHHBIC MOJCIbHBLIC
NPpCACTAaBJICHUA [JId BBISABJICHUA XAPAKTCPHBIX IIPU3HAKOB
HN3Yy4aCMbIX BCIICCTB U XUMHWYCCKUX peaKquI.

BJIaJicHHe 0230BbIMH
HCCJIeI0BATEILCKUMH
JNeHCTBUAMMU:

- BJIaJIETh OCHOBAaMHU METOJIOB HAy4YHOIO I103HAHUS BEIIECTB U
XMMUYECKUX peakiuil; QopMynupoBaTh Lend U 3a4a4u
UCCIIEJOBAHMUSI, UCII0JIb30BATh [IOCTaBJICHHbBIE u
CaMOCTOSITENIbHO C(OPMYIMPOBAaHHbIE BONPOCHI B KauecTBe
MHCTPYMEHTA TIIO3HAHHUS W OCHOBBI Ui (HOPMHUPOBAHHSA
TUIIOTE3BI 110 MPOBEPKE MPaBUIIBHOCTH BbICKA3bIBAEMbIX

- CY’KJICHM;

- BJIaJeTh HABbIKAMU  CAMOCTOSITENIbHOIO  IUIAHUPOBaHUS U
MPOBEACHU A YUCHUYCCKUX SKCIICPUMEHTOB, COBCPIICHCTBOBATH
yYMEHHUs HaOMoJaTh 3a XOJOM IIpPOLEcca, CaMOCTOSATENbHO
MIPOrHO3UPOBATH €r0 Pe3yabTaT, GOpMyIUpPOBATh 0OOOIIECHHS U
BBIBOJBI ~ OTHOCHUTEIBHO  JIOCTOBEPHOCTHU  PE3YJIBTATOB
UCCJIEIOBAHMsI,  COCTaBJIATh ~ OOOCHOBAHHBIH  OT4ET O
Ipo/ieJIaHHOM padoTe;

- IpuoOpeTaTh  OMBIT YYCHUYECKOW  HCCIIEIOBATEIbCKOH U
NPOEKTHOM  JIEATENbHOCTH, TPOSIBIATH  CHOCOOHOCTH M
TOTOBHOCTb K CaMOCTOSITEJIBHOMY IOMCKY METOJIOB PELICHMS
MPAKTUYCCKUX 3aAda4, NPUMCHCHHIO PA3JIMYHBIX MCTOAOB
MIO3HAHUS.

pabora ¢
uHdopmanuei:

- ODUEHTUPOBAThCSI B PA3JIUYHBIX HCTOYHHUKAX HHPOpPMALUU
(Hay4HO-TIONyJIIpHAs JUTepaTypa XUMHUYECKOIO COACpKaHMUS,
CIpaBOYHbIE TIOCOOUS, pecypchl MHTepHeTa), aHaTU3UpOBaTh
MH(OPMaLIMIO PA3JIMYHBIX BUIOB U (QOpPM Ipe/CTaBICHMUS,
KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTH u
HENPOTUBOPEUUBOCTH;

- (OpMyYIMPOBATH 3aMPOCHl M IPUMEHSATH Pa3IUYHbIE METO/IbI IPH
noucke u  oTOope uHPOpMalUMU, HEOOXOIMMOM IS
BBINOJIHEHUS YUEOHBIX 3aj1ay ONpeeIEHHOTO THIIA;

- IpuoOpeTaTh OMBIT  HWCHOJIB30BaHUS  HMH(POPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJOTMH M Ppa3IUYHBIX IOMCKOBBIX
CHUCTEM,;




- CaMOCTOSITEIIBHO BBIOMPATh ONTHUMATHHYIO bopmy
npencTaBieHuss HHOpMaIUK (CXeMbl, TpaduKu, AHarpamMmel,
TaOJIMIBI, PUCYHKH U APYTHE);

- UCTIOJIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEICTBA MIPH padoTe ¢
XUMHYECKOH HMH(OpMaIuei: MPUMEHSATh MEXKIPEIMETHBIE
(pu3nyeckue u MaTEMaTHYECKHE) 3HAKU U CHMBOJIBI, (DOPMYIIBI,
abOpeBHaTypbl, HOMEHKIIATYPY;

- UICTIOJIb30BaTh W TPEOOpPa3OBBIBATh 3HAKOBO-CHMBOJIHYECKHE
Cpe/ICTBa HATJISITHOCTH.

B cdepe yHuBepCcaAJIbHbIX KOMMYHHKATHBHBIX AeiCTBUIA:

o01eHue, - 3a/aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOH TEMBI B X0/I€ AUAIOTa
oCyIlleCTBJICHHE W/WIA  JOUCKYCCHH, BBICKa3bIBaTh WAEH, (POPMYJIHPOBATH CBOH
COBMECTHOIA MIPEIOKEHHUSI OTHOCUTEIHHO BHITTOTHEHUS IPEUIOKEHHON 3a1a4H;

NeSTeIbHOCTH - BBICTyHaThb C TpPE3CHTAIMEH  Pe3yJbTaTOB  IMO3HABATEIHLHOM

JIeATENIbHOCTH, TMOMYyYEHHBIX CaMOCTOATENbHO WJIM COBMECTHO CO
CBEPCTHUKAMU IPU BBINOJHEHUH XHUMHYECKOTO 3KCIIEPUMEHTa,
MPAKTUYECKON paboOThl IO HCCICAOBAHUIO CBOMCTB HM3y4aeMbIX
BEIIECTB, PeATN3aIH YIeOHOTO ITPOEKTa U (POPMYIHUPOBATH BBIBOJIBI
M0 PEe3yJIbTaTaM MPOBEAEHHBIX MUCCICAOBAHUN MYTEM COIJIACOBAHUS
MTO3UIHIHA B X07e 00CYXIeH!s 1 00MeHa MHEHHUSIMHU.

B cdepe yHuBepCcaJIbHBIX PeryJIsiTUBHbIX A1eHCTBHI:

BJIaICHUE NIpUEMaMU

- CaMOCTOATCIIbHO IJIaHWUPOBATb n OCYHICCTBJIATH CBOIO

CaMOOPraHM3aALNHU MIO3HABATENBbHYIO JESITEIbHOCTD, ONpenenss e€ Leln U 3aauu,
cBoell yueOHoil u KOHTPOJIUPOBATh U 10 Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
o011ecTBeHHOI IpeJlaraéMblii aIlrOPUTM JAEHCTBHUM MTPU BBINOJIHEHUH Y4EOHBIX
padoThI, U HCCIENOBAaTeNbCKUX  3ajay,  BbelOMparb  HauOouee
BJIajleHue IpueMaMu 3 GeKTUBHBIN cIOCO0 UX PEeIIeHHsI C YYETOM MOJyYSHHs HOBBIX
CaMOKOHTPOJIs, 3HAHUH O BEIIECTBAX U XUMUYECKHUX PEaKIHIX;

COBMeCTHast - OCYIIECTBJIATh CAMOKOHTPOJb CBOEH JEATENbHOCTH HAa OCHOBE
AeATETbHOCTD ! camMOaHalln3a U CaMOOLICHKH.

IIpenmeTHbIe pe3yJIbTaThI

- C(l)OpMI/IpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ 0 XUMHYECKOM COCTaBIIAIOIIEH eCTeCTBeHHO'HaquOﬁ

KapTUHBl MHUpA, pPOJIM XHMUU B TO3HAHUU SIBICHUNH NPUPOIBI, B (OPMHUPOBAHUU
MBILUIEHUS] U KYJIbTYphl JINYHOCTH, €€ (PYHKIIMOHATIBHON I'paMOTHOCTH, HEOOXOIUMOM
JUI pelIeHMs] MPAaKTHMYECKHUX 3aJad M JKOJOTMYECKM OOOCHOBAHHOI'O OTHOUIEHMS K
CBOEMY 3JI0POBBIO U IIPUPOJIHON CPENE;

- BIaJCHUE CHCTEMOM XHMHUYECKHUX 3HaHI/II>'I, KOTOpas BKIIKOYACT: OCHOBOIIOJIAratOlIne

MOHATUA (XUMHYECKHI JJIEMEHT, aToM, JJEKTpOHHas 000JI0YKa aToMa, MOJIeKyJa,
BaJICHTHOCTh, JJEKTPOOTPUIATEIILHOCTh, XUMHUYECKas CBsI3b, CTPYKTypHas ¢opmyna
(pa3BépHyTas U COKpali€HHas ), MOJib, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIIIEpOIHBIN
ckener, (pyHKIMOHAbHAS TPYIINA, PaJnuKall, U30MepHsi, U30MEPbI, TOMOJIOTHYECKHUH PsiJI,
TOMOJIOTH, YTJIEBOJOPOIbI, KHUCIOPOJI U a30TCOJEp)KALIUEe COECTUHEHHS, MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCUHEHHS); TEOPUH U 3aKOHBI
(Teopust cTpoeHusi oprannueckux BemectB A.M. ByTiepoBa, 3aKOH COXpaHEHHSI MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN S3bIK XUMHUHU; MUPOBO33PEHUECKHUE 3HAHUS,
JIeXKaIIe B OCHOBE MOHUMAHUS NMPUIMHHOCTH U CHCTEMHOCTH XMUMHYECKUX SIBJICHUH,
(akToNOrMUecKue CBEACHUS O CBOMCTBAaX, COCTaBe, MOJIYyYEHUU U OE30MaCHOM
WCIIOIb30BAaHUHM BRKHEWUINIUX OPraHUYECKHUX BEMIECTB B OBITY M MPAKTHYECKOMN
JESTEIbHOCTH YEJIOBEKA;




- ¢(hOpMUPOBAHHOCTh YMEHUMN BBISBIATH XapaKTepHbIE NMPU3HAKK MOHATHI, YCTaHABIUBATD
UX B3aMMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOLIME IMOHSITHUS IPU ONUCAHUM COCTaBa,
CTPOEHHUS U MPEBPALICHUI OPraHUYECKUX COCIUHEHNN;

- cOPMHPOBAHHOCTh YMEHHUI HCIOJIb30BATh XUMHUYECKYIO CHMBOJHMKY JJISI COCTABJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON) (GOpMyYIT OpraHHYECKUX
BEUIECTB M YPABHEHMM XUMHYECKHMX pPEaKIMH, H3rOTaBIMBAaTh MOJEIM MOJEKYJ
OpraHUWYECKUX BEIIECTB IS WUIFOCTPALMH UX XUMHUYECKOTO U IPOCTPAHCTBEHHOIO
CTPOEHHMS;

- ¢(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAAIEIKHOCTh U3YUEHHBIX OPraHUYECKUX
BEIIECTB 110 X COCTaBY M CTPOCHHIO K OMPEACIEHHOMY KJIACCY/TPYIIIe

- coequHEHWl  (YrJieBOJOpPOABI,  KHUCIOpPOA U a30TCOAEprKallhe  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHMsI), JaBaThb MM Ha3BaHUSA [0 CHCTEMaTHYECKON
nomenkiarype (IUPAC), a Ttaxke NpUBOAWTH TPUBUAIBHBIC HA3BaHMS OTIEIBHBIX
OpPraHMYECKUX BEIIECTB (3TUJIEH, INPOIMUJIEH, AUETHIECH, 3TUJICHIJIMKOJIb, TJIULEPUH,
denon, Qopmanpaerun, aneTanbIeTUl, MypaBbHHAs KHCJIOTa, YKCYyCHas KHCJIOTa,
OJICMHOBAs KMCIIOTa, CTEApPUHOBAsA KUCIIOTA, TIIOK03a, (PpyKTO3a, Kpaxmal, HeJUIII03a,
TJIMIIVH),

- cOPMHUPOBAHHOCTh YMEHHS OIPEIENATh BHUIBl XUMHUYECKOW CBS3M B OPTaHUYECKHX
COEUHEHUSX (OIMHAPHBIE U KPATHBIE);

- ¢OPMUPOBAHHOCTh YMEHHUS TMPUMEHSTH IOJIOKEHUS TEOPUH CTPOCHHUS OPTraHUYECKUX
BemiecTB A.M. ByTiiepoBa /it 00bsICHEHNS 3aBICUMOCTH CBOMCTB BEUIECTB OT MX COCTaBa
U CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

- chOPMHUPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTPOCHHE, (HU3MUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTEICH Pa3IUUHbIX KJIACCOB OPraHUYECKUX
BEIIeCTB (METaH, dTaH, TWUJICH, MPOIWIEH, aleTuieH, Oyraauen-1,3, MmeTunoyraaueH-
1,3, GeH301, METaHOJ, 3TAHOJ, STUJICHTJHMKOIb, TJIHMIEPUH, (EHOJ, aleTalIbIeTU/I,
MypaBbUHAs U YKCYCHasl KHUCIJIOTHI, IJIIOKO3a, Kpaxmall, LEJUII0J03a, aMUHOYKCYCHas
KHUCJIOTa), WUIIOCTPUPOBATh TE€HETHYECKYI0 CBSI3b MEXAY HHMMU ypaBHEHHUSIMHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIMI C NCIIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYII;

- cGOPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKU YIJIEBOJOPOJHOTO ChIPbS
(HedTh, IPUPOIHBIN ra3, yrojib), CIocoObl UX NepepaboTKU U IPAKTUYECKOE TPUMEHEHNE
MPOAYKTOB MEpepabOTKH;

- ¢(OpMHUPOBAHHOCTh YMEHHMHM MPOBOJUTH BBIYMCICHUS IO XUMHUYECKUM YpaBHEHUSAM
(Maccel, 00BEMaA, KOIMYECTBA HCXOAHOTO BEIIECTBA MM MPOAYKTAa pPEaKIUH 110
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HCXOIHBIX BELECTB MM MPOJYKTOB
peaKkiun);

- chopMUPOBAaHHOCTH YMEHU BIAJETh CUCTEMOW 3HAHHK 00 OCHOBHBIX METO/IaX HAyYHOTO
MIO3HAHUS, MCIOJNb3YEMBIX B XUMHUHU NPU WU3YYEHHUH BELIECTB M XUMHUYECKHUX SIBJICHUN
(HaOnroneHue, U3MEpeHHe, SKCIEPUMEHT, MOJEIMPOBAHUE), UCIIOIb30BATh CUCTEMHbIE
XUMHUYECKHE 3HAHUS U NMPHUHITHUS PEIICHUN B KOHKPETHBIX XU3HEHHBIX CUTYyalMsX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHEM;

- cOPMHUPOBAHHOCTh YMEHHMI COOJIOJAaTh MpaBWila MOJIb30BAaHUS XMMHUYECKON MOCYAoi u
1ab0paTopHBIM 00OpYy/IOBaHUEM, a TaKXe IpaBuia OOpalleHHus C BEIIECTBAMHU B
COOTBETCTBUH C MHCTPYKLHUSMH IO BBITOJIHEHHUIO JTAOOPAaTOPHBIX XMMUUYECKUX OIIBITOB;
c(OpPMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIMOJIHATH XUMHUYECKHM

- BKCTIIEPUMEHT (IIPEBpAILEHHUsI OPraHMYECKUX BEUIECTB IIPH HArPEBAHUH, TOTyYEHHE STUIIEHA
U U3yY€HHUE €ro CBOMCTB, KAaUeCTBEHHBIE PEaKIIUU OPTaHUUECKUX BEIIECTB, JeHATypallus
O€JIKOB IpH HArpeBaHWH, LIBETHBIE pPEAKIMH OEJIKOB) B COOTBETCTBHH C IpaBUIAMHU
TEXHUKHM O€30MacHOCTM TMpU OOpalleHHMH C BeleCcTBaMH U JIabopaTOPHBIM
000pyJIOBaHUEM, MPEACTABIATh PE3yJbTaThl XMMHUYECKOTO JKCIIEpHUMEHTa B ¢opme
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3alycy ypaBHEHUN COOTBETCTBYIOIIMX peakluil U (OpMyIHpOBaTh BHIBOABI HA OCHOBE
9TUX PE3YyJbTATOB;

- ¢(hOpMUPOBAHHOCTH MPEACTABICHUI: 0 XUMHUECKOIN COCTABIISAIONIEH €CTeCTBEHHO-HAYYHOMI
KapTUHbl MHpa, POJIM XHMHUH B TO3HAHUM SBICHUN NpUPOIBI, B (OPMHUPOBAHUU
MBIIUICHUS] U KYJIBTYPhl JIMYHOCTH, €€ (PYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOIUMOMN
IUIL PEIICHHUs MPAKTHUYECKUX 3a/a4 M SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 37I0pPOBBIO U IPUPOJIHOM CPEJE;

- BIQJICHUE CHUCTEMOM XMMMUYECKHUX 3HAaHUN, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroliye
MOHATHS (XUMHUYECKHUI SJIEMEHT, aTOM, U30TOTI, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIIH ATOMOB,
WOH, MOJIKYyJa, MOJIb, MOJISIPHBIH OOBEM, BAJECHTHOCTb, 3JIEKTPOOTPHIIATEIHBHOCTS,
CTENIeHb OKUCJICHHS, XUMHUYecKass CBs3b (KOBaJCHTHAsl, WOHHAas, MeTaJuIn4yecKas,
BOZIOPOJHAs), KPUCTAJUIMUECKas PEIIETKA, TUIIBI XUMHYECKMX pEeakluid, pacTBOp,
JJEKTPOJIUTBI, HEINEKTPOJUTHI, DIIEKTPOJUTUYECKAs JAUCCOLMALMS, OKUCIUTENb,
BOCCTAaHOBHUTEIb, CKOPOCTh XUMUYECKON PEaKIMU, XUMUUYECKOE PABHOBECHE); TEOPUU U
3aKOHBI (TEOpHUsl DSIEKTPOJIUTHUECKON Juccoluanuu, mnepuoaudeckuii 3akon JI.U.
MenpeneeBa, 3aKOH COXPAHEHHS MacChl BEILECTB, 3aKOH COXPAHEHHS W NpEeBpallleHus
SHEPTUU MPU XUMHUUYECKUX PEAKLHUAX), 3aKOHOMEPHOCTH, CUMBOJIIMYECKUHN S3bIK XMUMHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIekKalllueé B OCHOBE IIOHMMaHUS MPUYMHHOCTU U
CHCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAaKTOIOTMYECKHIE CBEACHHUS O CBOMCTBAX, COCTABE,
MOJIyYeHUU M OE€30MacHOM HCIIOJIb30BAHUM BaKHEHUIIMX HEOPTraHMUECKHUX BEIIECTB B
OBITY M IPAKTHYECKOMN JEATEIILHOCTH YEIOBEKA,;

- ¢(hOpMUPOBAHHOCTh YMEHUM BBISBIATH XapaKTEPHbIC MPU3HAKK MOHATUH, YCTaHABIUBAThH
UX B3aUMOCBSI3b, MHCIIOJNB30BaThb COOTBETCTBYIOIIME IOHATHS IPU  ONHCAHHUU
HEOPraHUYECKHUX BEILECTB U UX MPEBPALLECHUI;

- c()OPMUPOBAHHOCTh YMEHUU MCIIOJIB30BaTh XUMUYECKYIO CHUMBOJIUKY JUIsl COCTaBJICHUS
(hopMyIl BElIEeCTB ¥ YPaBHEHUN XUMUYECKUX PEAKIIHMH, CHCTEMAaTHYECKYI0O HOMEHKIATYPY
(IUPAC) u TpuBHaibHble Ha3BaHUS OTAEIbHBIX HEOPraHUYECKUX BEUIECTB (yrapHblil ra3,
YTJIEKUCIIBIN a3, aMMHUaK, rali€Has U3BECTb, HEral€Has U3BeCTb, IMThEBAS COJA, TUPUT
H IpyTHe);

- cOPMHUPOBAHHOCTb YMEHUH OINPeNIeNATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEMHEHUSX Pa3IMYHOTO COCTaBa, BUJI XUMUYECKOW CBS3M (KOBaJIEHTHas,
MOHHAs1, METaJNINYeCKas, BOJOPO/IHAS) B COEAMHEHUSX, TUIl KPUCTAIIIMUECKON peIETKI
KOHKpPETHOI'O BEIlleCcTBa (aTOMHas, MOJIEKYJISIpHAs, HOHHAs, METAJITIMYECKast), XapaKTep
Cpelbl B BOAHBIX PACTBOPAaX HEOPraHUYECKUX COCIUHEHUI;

- ¢(hOpMHUPOBAHHOCTh YMEHMH YCTaHaBJIMBATh MPUHAJICKHOCTh HEOPraHMUECKUX BELIECTB
[0 UX COCTaBy K ONpeAeNEHHOMY Kiaccy/Tpylie COeIUHEHHUH (TpOoCThie BEllecTBa —
METaJlJIbl U HEMETAaJUIbI, OKCH/IbI, OCHOBaHUS, KUCIOThI, aM()OTEpHbIE THAPOKCHIBI, COJIH);

- cGOPMHPOBAHHOCTh YMEHMH pacKpblBaThb CMBICH Iepuoandeckoro 3akoHa J[.J.
MenzeneeBa U JEMOHCTPUPOBATh €ro CHCTEMAaTU3HUPYIOIIYIO, OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKIINY;

- ¢OpMHUPOBAHHOCTh, ~ YMEHUN  XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX »dJeMeHToB |—4 mnepuonoB Ilepuoanueckoil cHCTEMBl XUMHYECKHX
anemenToB J[.1. MeneneeBa, HCIOIb3YSI MOHITHS «S-, P-, 0-3JIEKTPOHHBIE OPOUTAIII,

- «QHEPreTUYECKHE YPOBHMUY, OOBSICHIATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKHX
JJIEMEHTOB M WX COEAMHEHUH MO mnepuojam M rpynnam lleproamyeckoit cucTemsl
XuMH4eckux aneMeHToB [[.J. MeHaeneena;

- chopMHUPOBAaHHOCTH YMEHHUI XapaKTepU30BaTh (OMHUCHIBATH) OOIINE XUMHUYECKHUE CBONCTBA
HEOPraHMYECKHUX BEIIECTB PA3JIMUHBIX KJIAcCOB, IOATBEP)KIATh CYIIECTBOBAHUE
TEeHETUYECKOM CBSI3M MEXIy HEOpraHMYeCKMMM BEIIECTBAMU C MOMOIIBI0 YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;
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- cOPMHUPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATH XUMHUYECKHE PEAKLUU [0 Pa3IMYHbIM
IpU3HAKaM (YHMCIY U COCTaBY PEarupyrollux BEUIECTB, TEIIoBoMy 3¢ddekry peakuuu,
U3MEHEHMIO CTENEHEH OKHCIEHHsS 3JEMEHTOB, OOpaTMMOCTH peaKLUH, Y4acCTHIO
KaTaJlu3aTopa);

- cOPMHUPOBAHHOCTb YMEHHH COCTABIIATh YPAaBHEHUS PEAKIIMHA pPa3IMUHbIX THIIOB, ITOJHBIE U
COKpaIEHHbIC YPaBHEHUS PEAKIMii HOHHOTO OOMEHA, YUUTHIBAs YCIOBHS, IPH KOTOPBIX
9TH peakLUy UAYT 10 KOHIIA,

- cOPMHUPOBAHHOCTh YMEHUH NPOBOJUTH PEAKIMH, MOATBEPKIAIONINE KadyeCTBEHHBIN
COCTaB Pa3jIMYHBIX HEOPraHMYECKHX BEIIECTB, PACIO3HABaTh OINBITHBIM ITyTEM HOHBI,
IIPUCYTCTBYIOIME B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB;

- cOPMHUPOBAHHOCTh YMEHUH PACKPBIBATh CYIIHOCTb OKUCIIUTEIbHO- BOCCTAHOBHUTEIbHBIX
peaKIuii TOCPECTBOM COCTABIICHHS AJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

- c(OPMHUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW peakuu OT
Pa3NUYHBIX (PAKTOPOB; XapaKTeP CMEUICHUSI XUMHUYECKOTO PAaBHOBECHUS B 3aBUCUMOCTH OT
BHemHero Bo3zacicTeus (nmpuniun Jle [llaTense);

- cOPMHUPOBAHHOCTh YMEHUI XapaKTEePU30BaTh XUMHUYECKHE MTPOIECCHI, JIEKAIUE B OCHOBE
IPOMBIIIJICHHOT'O TOJIY4YEHHUSI CEPHOM KUCIIOTHI, aMMHaKa, a Takke cOPMUPOBAHHOCTh
IpeacTaBieHui! 00 OOHIMX HAay4yHbIX MPUHIMIAX M 3KOJOTHYECKHX Ipoliemax
XUMHUYECKOI0 IPOM3BO/ICTBA;

- cOPMHUPOBAHHOCTb YMEHUI MPOBONUTH BHIYUCIICHUS C UCIIOIb30BAHUEM ITOHATHS

- «MaccoBas J10Ji BEILECTBA B pPacTBOPE», OOBEMHBIX OTHOIIEHUN ra3oB MPU XUMHUYECKUX
peaKIMsIX, MacChl BEIleCTBA WM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEUIECTB, TEIUIOBOTO A deKTa
peakuy Ha OCHOBE 3aKOHOB COXPAHEHMS MacChl BEILIECTB, IIPEBPALLICHHS U COXPAaHEHMS
SHEPruy;

- ChopMupoBaHHOCTH YMEHHM COOIOAATH MpaBUiIa MOJIb30BAHUS XMMHUYECKON MOCYIOH U
nabopaTOpHBEIM 000pyIOBaHHEM, a TaKKe IpaBHiia OOpaIleHUs C BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKLIUSAMHU I10 BBIIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUECKUX OIBITOB;

- ¢()OpMHUPOBAHHOCTh YMEHUN  IJIAHUPOBATh M BBINOJHATh XUMUYECKHI SKCHEPUMEHT
(pa3noxeHue Mepokcua BOAOPoa B MPUCYTCTBUM KaTaln3aTopa, ONpeieiIeHne Cpe/ibl
PacTBOpPOB BELIECTB C MOMOUIbIO YHUBEPCAJIbHOTO MHAMKATOPA, BIMSHHUE Pa3IMYHbIX
(akTOpOB Ha CKOPOCTh XMMUYECKOH peakIiy, peakliui HOHHOTO 0OMeHa, KaueCTBEHHbIE
peakuuu Ha cyibgaT-, KapOOHAT- U XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHUS, PELIEHUE
9KCIIEPUMEHTAIBHBIX 3a7a4 1o TemaM «Metamns» u «HemeTanns») B COOTBETCTBUU C
MpaBWJIaMU TEXHUKHU O€30MacCHOCTH IpHU OOpallleHuu C BELIeCTBAMH U J1abOpaTOPHBIM
000pyZ0BaHUEM, MPEACTABIATh PE3yJbTaThl XMMHUYECKOTO 3KCIIEpHUMEHTa B ¢opme
3aMMCcH YpaBHEHUN COOTBETCTBYIOIIMX peaklIUidl U (OpMyIHpOBaTh BBIBOIBI HA OCHOBE
ITUX PE3YJIbTATOB;

- ¢(OpMHUPOBAHHOCTh YMEHUN KPUTUYECKU aHAJIM3UPOBaTh XUMHUYECKYIO HH(OpMAlHIO,
MOJTy4aeMylo U3 pa3HbIX UCTOYHHUKOB (CPEJCTBa MAacCOBOM KOMMyHMKanuu, IHTepHET U
IPYTHX);

- cGOPMHPOBAHHOCTh yMEHHH coOMI0NaTh MpaBHUa SKOJOTHYECKH IeIeCO00pPa3HOro
MOBE/ICHUS B OBITY M TPYAOBOM NEATEIHHOCTH B LIETSX COXPAHEHUS CBOETO 3/10pPOBbS U
OKpY’KaloIllell TNPUPOJHOW Cpefbl, OCO3HaBaThb OMNACHOCTb BO3JEHCTBUS Ha JKUBBIE
OpraHMU3MBbl ONpeNeNEHHBIX BEIIEeCTB, MOHMUMas cMblich nokasarens [T/IK, moscHsaTh Ha
pUMepax crnocoObl YMEHBIIEHHUS U IMPEJOTBPALCHUS MX BPEAHOTO BO3ACUCTBUS Ha
OpraHM3M YEJIOBEKa,

- 11 O0YYaroLIMXCs C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBBS: YMEHHE HPUMEHSThH
3HAaHHS 00 OCHOBHBIX JJOCTYNHBIX METOJIaX MO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHMIA;
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- JUIA CJIENBIX U cIa00BUIAIIMX O0YYAIOIMXCSA: YMEHUE HCII0JIb30BaTh PElIbe(h)HO TOUCUHYIO
cucremy obo3HaueHui JI. bpaiins uist 3anucu XuMuueckux Gopmy.

OK, koTopble aKTyalu3UPYIOTCSA IPH HU3YYEHUH O0O0IIeco0pa3oBaTeIbHON
nucturinabl OJ1.12 Xumust:

Kon
D®opMyJTHPOBKA KOMIIETEHIIUN
KOMIIeTeHI[UH
OK 04. D¢} dexTuBHO B3aMMOICHCTBOBATh U padOTATh B KOJUICKTHBE U
KOMaHJIE.
OK 07. CopelicTBOBaTh COXPaHEHHUIO OKpYyKaroleu Cpebl,

pecypcocOepeKeHr0, MPUMEHATh 3HaHUS 00 U3MEHEHHH
KJINMaTa, MPUHIIUTIBI OEpEKIIMBOTO IIPOU3BO/ICTBA,
3¢ (HEKTUBHO AEUCTBOBAThH B UYPE3BhIUAMHBIX CUTYAIUSX.
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2 CTPYKTYPA U COAEPKAHUE
OBIIEOEPA30BATEJBHOM YYEBHOM JUCIUILIMHBI

2.1. O0bem yueOHOI TUCHUIUINHBI U BUAbI y4e0HOH padoThl

Buna yueOHoii padoTnl Oovem uacos

MakcumanbHas ydyeOHasi Harpy3ka (Bcero)

AynuropHas yuyeOHasi pabora (Bcero) 72
B TOM YHCIIE:
TEOPETUYECKUE 3aHATHS 52
IIPaKTUYECKUE 3aHATHSI (MM pabOThI) 20

CamocrosiTesibHas padoTa cTy/ieHTa (BCero)

B TOM YHCJIC:

NunuBuyanbHbIA TPOEKT -

KoncyabTanumu

Ipomedsxcymounas ammecmayus 6 popme oughgepenyuposannoco 3avema
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2.2 Conepaxanue 0011e00pa30BaTeIbHON Y4eOHO JUCIUTIMHBI

Teopernyeckue 0CHOBbI OPraHUYeCKON XUMUM

[Ipenmver opranuyeckoil XMMHUH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYECHHE B TIOJTyYEHUN
HOBBIX BEIIECTB U MaTepuasioB. Teopus cTpoeHus oprannieckux coeuuennii A.M. bytieposa,
e€ OCHOBHbIC TONOKEHUS. CTPyKTypHbIe (DOpMYJBI OpPraHMYECKHX BelecTB. ['omosnorus,
M30MepHs. XMMHUYECKas! CBSI3b B OPraHUUECKUX COSAMHEHUSIX — OZMHAPHBIE U KPATHBIE CBS3U.

[lpencrapineHne o0  KilacCH(UKAIMKM — OpraHMYECKUMX  BemiecTB. HomeHknarypa
OpPraHUYeCKUX COCAMHEHUN (CUCTEMATHYeCKas) W TPUBUAIBHBIE HAa3BaHMs BaKHEHIIIMX
MPEJICTaBUTENEN KJIACCOB OPTaHUYECKUX BELIECTB.

IKCIepUMEHTAIbHbIE METOIbI M3y4YeHHsI BELeCTB U UX MPeBpallleHHi

OszHakomileHHE C 00pa3liaMM OPraHMYECKUX BEIIECTB M MaTepuaiaMM Ha MX OCHOBE,
MOZICJIMPOBAHME  MOJIEKY1  OpPraHMYECKMX  BEILIECTB, HAOMIOJEHHME M OIMCaHUE
JIEMOHCTPAIIMOHHBIX OMNBITOB TIO TMPEBPAIICHUIO OPraHMYECKUX BEIIECTB MPH HArpeBaHUU
(TuaBnieHre, O0YTIIMBaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTAaB U CTPOEHHE, TOMOJIOTUYECKAN PAA. MeTaH U 3TaH — MPOCTENIINE
MPEICTaBUTENIN ANKAHOB: (PU3MUYECKHE U XMMHUYECKHE CBOMCTBA (pEaKIMy 3aMeIICHUs U
TOpEHUs), HAXOXKIAEHUE B IPUPOJIE, TOTYUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHWA psl. OTWIEH W OPONUJIEH —
IpOCTEHIINE MPEICTaBUTENN aJIKEHOB: (PU3NYECKUE U XUMHUUYECKUE CBOICTBA (peakuuu
TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUIpaTallid, OKHCIEHUS U MOJUMEPHU3aLNHN),
NOJIyYeHUE U PUMEHEHHUE.

Ankanuensl: Oyrtaamen-1,3 wu MertunOyramueH-1,3: cTpoeHue, BaKHEHIIIHE
XUMUYECKHE CBOMCTBA (peakuus noauMepusauun). [loayyeHne CHHTETHUECKOro KayuyKa
Y PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOECHHS, TOMOJIOTUYECKUHN psia. ALETUIIeH —
NPOCTEHIINN MpPEACTaBUTENb AJIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUYECKUE
CBOMCTBa (peakiuu TUIPUPOBAHMS, TAJIOTCHUPOBAHMS, THApPATAIIMN, TOPEHUS),
NOJIyYeHHE U PUMEHEHHUE.

Apensl. benzon: cocraB, crpoeHne, GU3NUECKUE U XUMUYECKUE CBOMCTBA (PEaKIINU
TraJIOTEHUPOBAHMUSI M HUTPOBAHUS), MOJyYE€HUE W TpUMeHeHue. Tonyon: cocmas,
cmpoeHue, @usuueckue U XumMuueckue COUCMEA (peakyuu 2alo2eHUpo8aHus U
HUMpOBanus), noaydyenue u npumenexue. TOKCUYHOCTh apeHOB. |'eHeTHYecKasl CBS3b
MEXIY YrieBOAOPOIaMH, MPUHAICKAIUMHU K Pa3JIMYHBIM KJlaccaMm.

[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOI0B. [IpupoaHbIii Ta3 M MOMyTHEIE HEPTIHBIE
ra3el. HedTpb u €€ npoucxoxaenue. CriocoObl mepepaboTku HeTH: EPEerOHKa, KPEKUHT
(TepMuyecKkuii, KaTanuTH4eckuil), nuponu3. I[lpoaykTtsl mnepepaboTku HeDTH, HUX
NPUMEHEHHE B MPOMBIIIJIEHHOCTH W B ObITy. KaMmeHHBIN yroib W TPOAYKTHI €T0
nepepadoTKu.
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JKCIePUMEHTATbHbIC METOAbI H3Yy4YeHHs BelIeCTB M X MPeBpalleHuil

O3HakoMJIEHHE C 00pa3liaMHy IJIacCTMACC, KAyUYyKOB U pe3uHbl, Kosuekuuu «Hedtb»
U «YToib», MOJEIUPOBAHHE MOJEKYJI YIJIEBOJOPOAOB M TajlOr€HONPOU3BOIHBIX,
IIPOBEICHHE MPAKTUYECKON PadoThI: MOJYyYEHUE ITUICHA U U3YUEHHUE €r0 CBOWCTB.

PacuérHble 3agaun

Bbeluucienus mo ypaBHEHUI0 XMMHUYECKOM peaklHu (Macchl, 00bEMa, KOIMYECTBA
MCXOJTHOTO BEIIECTBA WM MTPOIYKTa PEAKIINH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJIHBIX BEIIECTB UM MTPOYKTOB PEAKIUN).

Kucsiopoacoaep:kanue opranndecKue coeJHHCHUA

[IpenenbHbIe OAHOATOMHBIE CIUPTHL. METaHOI U ATAaHOJI: CTpOeHUE, (PU3UUYECKUE U
XUMHUYECKUE CBOMCTBA (pEakluMyh C aKTUBHBIMM METalJIaMH, TajJOr€HOBOAOPOIaMH,
ropeHue), npuMeHenre. BoopoaHbie CBsI3M MEXIy MOJEKyJldamMu cnupToB. JleiicTBue
METAHOJIa U 3TaHOJIa HAa OPraHU3M YEJIOBEKA.

MHoroaToMHbI€ CIUPTHI. ITUICHTIIMKOIb U TJIMIIEPUH: CTpOEHHUE, GU3NUECKUE U
XUMHUYECKHE CBOMCTBA (B3aUMOJICMCTBHE CO IIEJIOYHBIMU MeETa/lIaMH, KayeCTBEHHas
peakius Ha MHOTOaTOMHBIE ciupThl). JlelicTBUEe Ha opraHu3M yesnoBeka. [IpuMeHneHue
[JIMLEPUHA U STUJICHTIIUKOIIS.

deHo: CTpOEeHHUE MOJIEKYIIbI, (PU3UUYECKUE U XUMUUYECKUEe CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue deHoa.

Anpaerunibl U kemoHwvl. GopMalbIETHI, alleTANbJICTHI: CTpOeHHUE, GU3HUUECKUE U
XUMHUYECKUE CBOMCTBA (pEakiMy OKHUCICHUSI M BOCCTAHOBJICHMS, Kaue€CTBEHHBIE
peakiuun), MoJTy4YeHUe U MPUMEHEHHE.

Ayemon: cmpoenue, gusuieckue u Xumuieckue ceolcmea (peakyuu OKUCIeHUs u
80CCMAHOGIEHUS), NOTYYUeHUEe U NPUMEHEHUE.

OnHOOCHOBHBIE TIpeNieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHAs U YKCyCHas
KHCJIOTBI: CTpOSHHE, (PU3NUECKHEe M XUMHUYECKHE CBOMCTBA (CBOMCTBA, O0IIHe A1 Ki1acca
KHUCJIOT, peakius dTepuuKaIum), mojiydeHue u npuMeHenue. CTeapuHoBasi U OJICMHOBAS
KHUCIIOThI KaK MPEICTaBUTENIM BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICIITUX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICUCTBUE.

Cnoxuble 3¢Upbl KaKk MPOU3BOJHBIE KApOOHOBBIX KHUCJIOT. ['MAPOIU3 CIIOMKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonorudeckas posb JKUPOB.

VYrneBoapl: coctaB, KiaccupuKanus yriieBoJIOB (MOHO-, IU- U TIOJIMCAXapHIIbI).
['mroko03a — nmpocTeiimii MOHOCaxapu: 0COOEHHOCTH CTPOSHUSI MOJIEKYJIbI, (pU3nyecKue
U XHUMHYECKHE CBOMCTBa (B3aumopeicTtBue ¢ ruapokcunom wmeau(ll), okucnenue
aMMUa4YHBIM pacTBopoM okcuma cepedpa(l), BocctaHoBeHHE, OpPOKEHUE TIFOKO3BI),
HaxO0>XJICHUE B IIPUPO/Ie, MpUMEHEHUEe, Orosorudeckas posib. @orocunre3. pykrosa kak
W30MED TITIOKO3BI.

Caxaposza — npedcmasumens OUcaxapuoos, 2uOPoOU3, HAXONHCOeHUe 8 NPUpooe u
npuMeHeHue.
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Kpaxman u wnemiono3a Kak nOpupojaHble mnojuMepsl. CTpoeHue Kpaxmana u
LEJUTI0JI03bl. PU3HYECKUE U XUMUYECKHE CBOMCTBA KpaxmMaia (THApoJin3, KaueCTBEHHAs
peaxkuus ¢ H0J0M).

JKCNepUMeHTAIbHbIE METO/IbI H3y4YeHHs BellleCTB M UX NMpeBpalieHni

[IpoBenenune, HaOMIOACHUE W ONMMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOpPEHHUE
CIUPTOB, KAUECTBEHHBIE PEAKIIMH OJJHOATOMHBIX CIUPTOB (OKUCICHUE 3TaHOJIA OKCHIOM
meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBUE TJIMIEPUHA C THAPOKCHUIIOM
menu(Il)), ampaerumoB (OKUCIIEHME aMMHAYHBIM pacTBOpoM okcuma cepedpa(l) wu
rugpokcugom  meau(ll), B3aumonelicTBME Kpaxmajga €  HMOJOM), MPOBEICHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuéTHble 3a1a4n

Beraucnenus 1mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEéMa, KOJUYECTBA
HCXOJ/IHOTO BEIIECTBA MIIH MPOAYKTa PEAKIIMU IO U3BECTHBIM Macce, 00bEMY, KOJTUIECTBY
OJTHOTO M3 MCXOJHBIX BEIIECTB WIIM MPOYKTOB PEAKITHH).

A3oTcoep:kaniue OpraHnyecKue coeJuHeHn s

Amunvl. Memunamun u aHuIuH: cocmas, cmpoeHue, Quaudeckue U XuUmMudeckKue
ceolicmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMMHOKHCIIOTBI Kak aM(pOTepHbIe OpraHuyeckue coeauHeHus. Duznyeckue u
XUMHUYECKUE CBOMCTBA aMUHOKHCIIOT (Ha MpUMeEpe IIMIMHA). bruonoruueckoe 3HaueHue
aMuHOKHUCTOT. [lenTus!.

benku kak mpupoIHBIE BEICOKOMOJICKYJISIpHBIC coeTuHEeHMsI. [lepBruyHas, BTopuaHas
U TpeTUYHas CTpPyKTypa OenkoB. XHUMHUYECKHE CBOMCTBA OCJIKOB: THUIPOJIU3,
JieHaTypallys, Ka4eCTBEHHbIC PEaKIUU Ha OCJIKH.

JKCIepPUMEHTAJIbHbIE METOAbI H3yUYeHHS BelleCTB U UX NMpeBpalleHui
Hab6nronenue u onucanue 1eMOHCTPAIIMOHHBIX OIBITOB: JeHATypalus OeIKOB IpH
HarpeBaHUM, [IBETHBIC PEAKIIUU OCITKOB.

BbicokoMouieKyJIsIpHbIE COeTUHEHUS

OcHOBHBIE TIOHSTHUSI XUMHUU BBICOKOMOJICKYJIIPHBIX COEIWHEHUI: MOHOMED,
MOJTUMED, CTPYKTYPHOE 3BEHO, CTETICHb IMOJIMMEPHU3AIINH, CPEIHSS MOJIEKYJIIpHAs Macca.
OCHOBHBIC METOJbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIWHECHUN — TOJUMEPHU3ALUS H
TTOJIMKOH ICHCAIIHSI.

IInacmmaccol  (noausmunen, NOAUNPONUTLEH, NOJUBUHUIXIOPUO, NOJUCTUPOITL).
Hamypanvnoitti u cunmemuyeckue xayuyku (0ymaoueHoswvii, XI0PONpeHosvill U
uzonpenosylii). Bonokna: Hamypanvhvie (X10NOK, wiepcmsv, WENK), UCKYCCMEEHHble
(ayemammuoe 80JI0KHO, BUCKO3@), CUHMemu4ecKue (KanpoHr u 1aécam).

JKCIEePUMEHTATbHbIE METO/IbI H3Yy4YeHHs BeNIEeCTB M UX NMPeBpaleHuii

O3HakomiieHHe ¢ 00pa3laMu IPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, MJIACTMACC,
Kay4yKOB.
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Teopernueckne 0CHOBbI XUMHH

XUMHUYECKHUI 37IeMeHT. AToM. Sapo aToma, M30TOMBI. DJIEKTpOHHAs 000JOYKa.
DHEpreTHYeCKue YpPOBHHU, MOIYypOBHH. ATOMHBIE opOuTamu, S-, P-, d- 3JIEMEHTHI
Oco0eHHOCTH pacpeeNieHns JIEKTPOHOB M0 OPOUTANIAM B aTOMaxX 3JIEMEHTOB MEPBbIX
YeTBIPEX MEPUOJIOB. DIEKTPOHHASI KOH(PUTypallnsi aTOMOB.

Ilepnonnueckunt 3axkoH U [leproanueckas cucremMa XUMHAYECKUX dieMeHTOB J[.1.
MenneneeBa. CBs3b NMEpUOANYECKOTO 3aKOHA U [lepnoandeckoil CucTeMbl XUMUYECKUX
anementoB J[.MI. MenaeneeBa C COBPEMEHHOW TEOPUEHM CTPOCHUS ATOMOB.
3aKOHOMEPHOCTH H3MEHEHUsI CBOMCTB XMMHUYECKHX 3JIEMEHTOB M OOpa3zyeMbIX HMHU
MPOCTBIX M CJIOKHBIX BEIIECTB IO TPYIIAaM U NEPUOAAM. 3HAUYECHHUE NEPUOINYECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

CrtpoeHue BemiecTBa. XUMHUECKas CBS3b. BUbI XUMHUECKOHN CBSA3U (KOBaJICHTHAS
HEMoJIIpHAss W TOJISIpHAs, HWOHHAs, MeTajuimdeckas). MexaHu3Mbl 00pa3oBaHUs
KOBAJIGHTHON XUMHUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIENTOpHBIN). Bomopoanas
CBsI3b. BaJIECHTHOCTB. DIIEKTPOOTPULATENBHOCTD. CTENEHb OKNCIeHNs. IOHBI: KaTHOHBI U
AHHUOHBI.

BemecTtBa MOJIEKYISIDHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSTHCTBA
COCTaBa BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEILIECTB
OT THUIIA KPUCTAJUIMYECKOU PEIIETKHU.

ITonsATHE O MUCTIEPCHBIX cucTeMaX. VICTUHHBIE U KOJUIOUIHBIE pacTBOPBL. MaccoBas
JIOJIs1 BEILIECTBA B PACTBOPE.

Knaccudukanus HeopraHudeckux coeanHeHWil. HomeHkiaTypa HeopraHM4ecKux
BellecTB. ['eHeTnueckass CBSI3b HEOPraHMYECKMX BELIECTB, NPUHAICKAMNX K
Pa3IMYHBIM KJIACCaM.

Xumnueckas peakius. Kimaccudukanmss XMMUYECKUX peakiiil B HEOPTaHUYECKON U
OPraHWYeCKON XUMHHU. 3aKOH COXPaHEHWs MAacChl BELIECTB, 3aKOH COXPAaHEHHS U
IIPEBPALIECHUS JHEPTUU [PU XUMUUYECKUX PEAKLUSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iauuHbIX (akropoB. OOpaTuMbie
peakuuu. XuMudeckoe paBHoBecre. MakTopsl, BIUAIOIIME HA COCTOSIHUE XMMUYECKOTO
paBHoBecus. [Ipunmun Jle [larense.

Onektponutuueckas auccormarusi. CuibHble W clalbie AnekTponauthl. Cpena
BOJIHBIX PacCTBOPOB BEIIECTB: KUCIasi, HEUTpalibHasl, meiaouHas. [louamue o 6000poOHOM
noxasamene (pH) pacmeopa. Peakuum MoHHOTO oOMeHa. [ uodpoausz HeopeanHudeckux u
OP2AHUYECKUX GeUjeCma.

OKHCIIUTENTFHO-BOCCTAHOBUTEIIbHBIE — peakuuu. [lowamue 006  snekmponuze
pacniasos u pacmeopos coiel. llpumenenue snekmpoausa.

JKCcNepUMEHTAIbHbIE METOIbI H3Y4Y€eHHs BelleCTB M UX MpeBpalleHnH
Jlemonctpanus Tabnui «llepuoandeckas cucrema Xumuuyeckux ayemeHToB [[.U.
MeHnneneeBay, H3ydeHHE MOJCICH KPUCTAIUIMYECKUX PEMIETOK, HAOMIOJEHUE U

18



ONMCAaHUE JIEMOHCTPALMOHHBIX M JaOOPAaTOPHBIX OMNBITOB (pPa3jIoKEHUE IMEPOKCUAA
BOZOpPOJA B IIPUCYTCTBUU KaTaIM3aTOPA, OIPENEICHUE CpPEIbl PACTBOPOB BEILECTB C
NOMOIIbI0 YHUBEPCAJIBHOTO HWHAMKATOpa, PEAaKIMM HOHHOIO OOMEHa), IpOBEICHUE
NPaKTHUECKON paboThl «BiusHHEe pa3nuyHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKkumny».

PacuéTHble 3a1a4n

PacyéTrel mo ypaBHEHUSIM XMMHUYECKUX pEaKIMi, B TOM YHCJIE TEPMOXUMUUYECKUE
pacu€Thl, pacU€Thl C UCIIOJIB30BAHUEM MOHSITUS «MAaccoBasi JOJIsl BEIIECTBAY.

Heoprannueckasi Xumus

Hemeramnel. [lonoxenne HemeTamnoB B Ileproandeckoil CUCTEME XMMHUYECKHUX
anemenToB JI.M. MeHneneeBa 1 0COOEHHOCTH CTpoeHUsI aToMOB. Du3nueckue cBOMCTBA
HEMETAJUIOB. AJIIOTPOINHS HEMETAUIOB (Ha MpUMeEpe KHUCIopoaa, cepbl, Gocdopa u
yriepoaa).

XUMHUYECKHE CBONCTBA BaXXHEUIIUX HEMETAUIOB (TaJOreHOB, CEphbl, a30Ta,
docdopa, yriaepoma U KpeMHHS) U UX COSAUHEHUU (OKCHIOB, KHCIOPOJCOACPIKAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU ).

[IpuMeHeHne BaKHENIINX HEMETAJUIOB U UX COETMHEHMM.
Meramnel. [lonmoxxenue MetamoB B Ilepuogmyeckoi cucTeME XUMHUYECKHUX

anemenToB JI.M. MenpaeneeBa. OCOOEHHOCTH CTPOCHUS JIECKTPOHHBIX 000JIOUEK aTOMOB
MetaioB.  OOmwme  gusuueckue  cBoiicTBa  MerTauioB.  CriiaBel  METasJIOB.
DJIEKTPOXUMHUYECKHAN PsAJT HANPSHKEHUN METaJUIOB.

XUMUYECKHE CBOMCTBA Ba)KHEUIIIMX METAUIOB (HATpHi, Kaaui, KaJblMii, MarHui,
ATFOMUHUH, ITMHK, XPOM, KeJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mue cnocoObl ToJydeHust MeTaioB. Memannypeus. Kopposus memannos.
Cnocobwi 3auumul om kopposuu. lIpuMeHeHre METaIIIOB B OBITY M TEXHHUKE.

JKCcNepUMEHTAJIbHbIE METOIbI H3Y4Y€eHHS BeleCTB M UX NMpeBpalleHnH

N3yuenue xomeknuu «MeTayuibl M CIUIaBb», 00pa3llOB HEMETAJJIOB, PEIICHHE
DKCIIEPUMEHTAJIbHBIX 3a7a4, HaONIOJeHWe U ONUCAaHUE JEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJIEHCTBUE THAPOKCHUIA ATFOMUHUS C PACTBOPaAMU KUCIIOT
U TIeJI0Yel, KAYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJLIOB).

PacuéTHble 3agaun

Pacuérsl macchl BemiecTBa Uit 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, PACUEThl MAacCh
(00BéMa, KOJMUYECTBA BEIIECTBA) MPOJYKTOB PEAKIIMM, €CJIM OJHO U3 BEIIECTB UMEET
MIPUMECH.

XMMHSA U )KU3Hb

Ponp xumMum B oOecrie4eHUH OKOJOTHMUECKOW, HIHEPreTHUYECKOM U MHILECBOU
0e30macHOCTH, Pa3BUTUU METUITMHBL. [[oHsATHE O HAyYHBIX METO[aX MMO3HAHUS BEIIECTBU

XAMUYECKUX PEAKIIHAM.
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[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIIUIAX MPOMBIIUICHHOTO MOJIYYCHUS
Ba)KHEUIINX BEIICCTB.

UenoBek B MUpPE BEILIECTB U MAaTEPUAJIOB: BAXKHEHIIINE CTPOUTEIILHBIE MATEPHUATIBI,
KOHCTPYKIIMOHHBIE ~MAaTe€pHualbl, KpPacCKHh, CTEKIO, KEepamMuKa, MaTepuaibl I
AIIEKTPOHUKH, HAHOMATepHaJIbl, OPTaHUYECKUE U MUHEPATbHBIC YI0OPCHUSI.

XuMHUSIT W 3J0pOBbE YEJIOBEKA: MpaBWIa MCIOJb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 0E30MAaCHOTO WCIOJIb30BaHMUS TMPENapaToB OBITOBON XUMHUU B
IMOBCEIHECBHOM JKU3HH.
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2.3 TemaTuyeckuii IjiaH o01eo0pa3oBaTe/IbHOI Y4eOHOM TMCIMILIUHBI

HaumenoBanune | Cogep:kanue y4eGHOr0o MaTepualia, 1a6oparopHbie padoThl H MPAKTHYECKHE 3AHSITHSI, O61en 12C0B ®opMupYyeMbIe
Pa3iesioB H TeM caMoCTOATEILHAS PA60oTa 00y YAIOIIHXCS KOMIIETEHIHH
1 2 3 4

OcHoOBHOE coJepKaHue 64
Pa3znes 1. OcHOBBI CTPOEHNS BelleCTBA 6
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 04
Ctpoenne atomoB | Teopernueckoe o0ydeHune 2 OK 07
XAMAHCCKAX CoBpemeHHass Mojenb cTpoeHuss aroma. CHMBOJIMYCCKHAN SI3BIK XUMHH. XHUMHUYICCKHIA
SJICMCHTOB U 9JIEMEHT. DJIeKTpOHHas KoH(puUrypanus atoma. Kinaccupukanus XUMHYECKHX dJIEMEHTOB (s-,
npupoma p-, d-3nemenThi). BaneHTHBIE 3J€KTPOHBI. BasleHTHOCTH. DIEKTPOHHAS PUPOJIa XUMUYECKON 2
XUMHUHCCKON CBA3U. DIEKTPOOTPULATENBHOCT. BHIBI XMMUYECKOW CBA3M (KOBAJEHTHAs, WOHHAs,
CBA3H METaJUIMYECKas, BOJOPOJIHAS) U CIIOCOOKI €€ 00pa3oBaHus

IIpakTHYeckune 3aHATHA 2

Pemenue 3amanuii Ha UCMOIB30BAHNE XUMHUYECKOM CUMBOJIMKY Y HAa3BaHHWU COCTMHEHUN IO

HOMEHKJIATYpE MEXKIYHAPOJHOIO COK3a TEOPETHYECKOW W TNPHUKIAIHOW XHMHH U

TPUBHAILHBIX HA3BAHUM JUIS COCTABIEHUS XUMUYECKMX (DOPMYJI ABYXaTOMHBIX COEIUHEHHIH

(OKCHI0B, CYJIB(GHIOB, THIPUIOB U T.I1.) ¥ APYIHX HEOPIraHMYECKUX COETUHEHHUN OTICIbHBIX 2

KJIaCCOB.

[pakTHyeckre 3aJaHKs Ha YCTAHOBJIEHHWE CBS3M MEKIY CTPOCHHEM aTOMOB XHMHYECKHX

SJEMEHTOB M IEPUOJUYECKUM HM3MEHEHHEM CBOMCTB XUMHUYECKMX DIEMEHTOB M HX

COEJTMHEHHI B COOTBETCTBUH C MOJOKEHHEM [1eproIMueCcKOii CHCTEMBI.
Tema 1.2. OcHoBHOe coep:kaHue 2 OK 04
Ilepnoanuecknii | [pakTHYecKHE 3AHATHS 2 OK 07
3aKOH H TaOmuIa [Meproandeckas cucreMa XUMHIeckux snemenToB J[. M. MenneneeBa. ®u3ndeckuii CMBICIT
JA.1. Menneneesa [Tepuoanueckoro 3axkona J[.M. Meneneea. 3akOHOMEPHOCTU U3MEHEHHS CBOMCTB

XMMHYECKUX JIEMEHTOB, 00pa3yeMbIX UMM IPOCTHIX U CJI0KHBIX BELIECTB B COOTBETCTBHH C 5

MI0JIO)KEHUEM XMMHUECKOT0 31eMeHTa B [leproaudeckoii cucteme. MUpoBO33peHUYECKOE U
Hay4dHoe 3HaueHue [lepuoanueckoro 3akona /[.1. Menneneesa. [Iporuossr J1.11.
MeH;[eneeBa. OTKpBITI/Ie HOBBIX XUMHWYCCKHUX 3JICMCHTOB.
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Penienne npakTUKO-OpMEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HAa XapaKTepU3aLUI0
XUMHUYECKHX 3JIEMEHTOB «MeTalInuecKue / HeMEeTaJUIn4eCKUe CBOUCTBA,
3IEKTPOOTPULIATEIBHOCTh XUMUYECKHUX 3JIEMEHTOB B COOTBETCTBUU C X NIEKTPOHHBIM
CTPOCHHUEM H IIOJIOKEHHUEM B IIEPUOANIECKON CUCTEME XUMHUUYECKUX deMeHTOB J[.11.
Meupgeneesay

Pa3nen 2. XuMnuyecKue peakunu 10
Tema 2.1. Tunier | OcHOBHOe cojlep:kaHue 4 OK 04
XUMHYECKHX Teopernueckoe o0yueHue 2 OK 07
peakuuit Knaccudukanus u TUIIBI XUMUYECKUX PEAKIUil C yuacTHEM HEOPTaHUYECKUX BEIECTB.

CocraBieHne ypaBHEHUH peakiii COeTUHEHNs, Pa3I0KECHNUs, 3aMEICHHs, OOMEHa, B T.4.

peaKuil TOpeHus, OKHCIIEHUS-BOCCTAHOBICHHUS.

YpaBHeHUs OKUCIEHUS-BOccTaHOBIIEHU. CTeneHb okuciaeHus. OKUCINUTENb U 2

BoccTaHoBUTEINb. CocTaBleHUE U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN

METOJIOM 3JIEKTPOHHOr0 Oananca. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMY B IPUPOJE,

IIPOM3BOJICTBEHHBIX MPOLIECCAX U KUZHEJESITEIIbHOCTH OPraHU3MOB

IIpakTH4yeckue 3aHATHS 2

KonnyectBeHHble OTHOLIEHHUS B XUMHHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHU U

pacyeTsl 10 YpaBHEHUSIM XUMHUYECKHUX peakluid. Monb Kak eIuHUIa KOJMYECTBa BEIIECTBA.

MossipHast Macca. 3aKOHBI COXpaHEHMs MacChl M 3HEpPruu. 3akoH ABoraapo. MomsipHbIi 5

0o0beM ra3oB. OTHOCUTENbHAs IUIOTHOCTh ra3oB. PacueTel MO ypaBHEHHSIM XHMHUYECKHUX

peakuMii ¢ MCIOJB30BaHMEM MaccChl, 00beMa (HOpPMajibHbIE YCIOBMS) Ia30B, KOJUYECTBA

BEIIECTBA
Tema 2.2. OcHoBHOE coaepKaHue 4 OK 04
ONEKTPOIUTHICCKA [ TeopeTnueckoe 00ydeHme 2 OK 07
1 ARCCOIMALMA U Teopyg 31eKTPONMTHYECKON Jruccoruali. VIOHbI. DIEKTPOJIUTHI, HEXIEKTPOIUTHL. Peakunn
HOHHbIH 0OMCH noHHOTO 0OMeHa. COCTaBlIeHHE PEaKIMii HOHHOTO OOMEHA ITyTeM COCTABJICHHUS UX MOJHBIX U 5

COKpAIllEHHBIX HOHHBIX ypaBHEHUH. KCIOTHO-OCHOBHBIE peakiuy. 3a/laHus Ha COCTaBIICHHUE

VOHHBIX PEaKIHil

JlabopaTopHble 3aHATHS 2

JlaboparopHas padoTa “TuUNbl XUMHUYECKUX pPEaKIINi’. 2
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HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX M 00pa3yIOUIUXCs BELIECTB) U
NPU3HAKOB XUMHUYECKUX peakuuid. [I[poBeneHne peakuuiit HOHHOro 0OMeHa, OnpezeeHue
CpeJibl BOJHBIX PACTBOPOB. 3aaHUsI HA COCTABJICHNE HOHHBIX peaKIMii

KonTposabHas
CrtpoeHue BelecTBa U XMMUUYECKUE PEAKIIMU 2
padora 1
Paznea 3. CrpoeHne 1 CBOMCTBAa HEOPTaHUYECKUX BelleCTB 16
Tema 3.1. OcHOBHOe coiep:kaHue 4 OK 04
Knaccudpukanus, | Teoperuueckoe o0y4enue 2 OK 07
HOMCHKJIATYPA M |TTpenmer Heopranuueckoit xumun. Kinaccudukanys HeopraHuueckux BemecTs. IIpocTbie 1
CTPOCHHE cloHbI€ BemecTBa. OCHOBHBIE KIACChHI CIIOKHBIX BEIECTB (OKCUJIbI, THIAPOKCU/IbI, KUCIIOTHI,
HCOPraHU4ICCKUX  |comm). B3anMOCBsI3b HEOPTaHMUECKHUX BEIECTB. ArperaTHble COCTOSIHHSI BEIIECTBA.
BCIICCTB Kpucrannnueckue u amop¢Hsbie BelecTBa. TUIbI KPUCTANIMYECKUX PEILIETOK (aTOMHas, 2
MOJIEKYJIsIpHasi, HIOHHAs, METAJNINYECcKasi). 3aBUCUMOCTh (PU3UUYECKUX CBOMCTB BEIIECTBA OT
TUIIA KPUCTAJUIMYECKOM pelieTk. 3aBUCUMOCTh XMMUYECKOM aKTUBHOCTH BEIIECTB OT BHJIA
XMMHUYECKOH CBSI3U M TUIA KpUCTAINYeCKOi pemeTku. [IpuunHbsl MHOrooOpasus BelecTB
IIpakTHYeckue 3aHATHSA 2
HomeHknaTtypa HEOPraHMYECKUX BEILIECTB: HA3BAHNUE BEIIECTBA UCXOS U3 UX XUMUYECKOU
(bOopMyJIbl UM COCTaBICHHE XUMUYECKON (POPMYJIbI HUCXO/1 U3 HAa3BaHMsI BELLIECTBA 110
mexayHapoanoi (MIOITAK) wiu TpuBHanbHOM HOMEHKIATYDE.
Pemenne mnpakThueckux 3aJaHuid Mo Kiaccu(UKalMM, HOMEHKJIAType U XUMHUYECKUM
(dopMynaM HEOPraHWYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB (yrapHbIi ras, yriIeKUCIbIH Tas, 2
aMMHakK, ranieHas W3BeCTb, HeraieHas M3BECTb, NUThEBas COJAa M JPYTUX): Ha3bIBaTh U
COCTaBJIATH (POPMYIIBI XUMHUUECKUX BELIECTB, ONPEEATh IPUHAIIEKHOCTD K KJIacCy.
HcTounuku xumMuueckoil uHpopmanuu (CpecTB MaccoBOM MHpopMaluu, cetb HTepHeT u
npyrue). louck nHpopmanuu no Ha3BaHUAM, HISHTH(UKATOpaM, CTPYKTYPHBIM (hopMynam
Tema 3.2. ®usuko-| OcHOBHOe coepKaHUe 8 OK 04
XUMHYECKHE Teopernueckoe o0yueHue 6 OK 07
CBOMCTBA Meramwisl. O6upe GU3HYECKHE U XMMHYECKHE CBOMCTBA MeTaioB. CriocoObl MONTyYeHH .
HCOPraHUHICCKUX  |3yayeHne METAJUIOB M HEMETAIIJIOB B IPUPOJIC U )KU3HEICATEIPHOCTH YEIOBEKa U OPraHH3MOB. 2
BCIICCTB Koppo3us MeTamioB: BUIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU
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Hemeramnpl. O0mume pusnyeckne 1 XMMUYSCKUE CBOMCTBA HEMETA/UIOB. THITMYHBIE CBOMCTBA
HemetaiioB [V— VII rpynn. Knaccupukanuss 1 HOMEHKIIaTypa COCIMHEHHH HEMETaJlIOB.
KpyroBopoTbl OMOT€HHBIX 3JIEMEHTOB B IPUPOIE

XHUMHUYECKHE CBONCTBA OCHOBHBIX KIIaCCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/II[OB,
TUAPOKCHUOOB, KUCJIOT, coJieil u I[p) 3aKOHOMepHOCTI/I B U3MEHECHUM CBOMCTB IMPOCTBIX
BCIICCTB, BOOOPOJHBIX COCHHHGHHﬁ, BBICHIUX OKCHUIAOB U THAPOKCHUIOB

IIpakTnyeckue 3aHATHS

CocraBieHre YpaBHEHMM XHMHUYECKMX PpEaKIMH C Yy4aCTHMEM IIPOCTBIX M  CIOXHBIX
HEOPraHWYECKUX BEILECTB: METAJLUIOB U HEMETAIJIOB; OKCHUIOB METaUIOB, HEMETAIJIOB U
aM(OTEPHBIX JIEMEHTOB; HEOPTaHMYECKUX KUCIIOT, OCHOBAaHHUH M aM(pOTEPHBIX THAPOKCHIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIUX UX CBOMCTBA.

Pemienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTaB,
HOJy4eHHe M 0e30MacHOe UCIOJIb30BaHUE BAKHEUIINX HEOPraHMYECKUX BEILECTB B OBITY U
IIPAKTUYECKON NEATEIbHOCTH YEI0BEKa

Tema 3.3.
WNnenrudukarus
HEOPTaHHYECKUX
BEIIECTB

OcHoBHOE CoAcpKaHue

JlaGopaTopHble 3aHATHSA

JlaGopaTtopHast pabota «nenTudukaius HeOpraHnYeCKUX BEIIECTBY.

Perenne skcriepiMeHTAIBHBIX 337a4 0 XMMHUYECKUM CBOIMCTBAM METANIOB M HEMETAJIIOB,
110 PACIIO3HABAHUIO U TTOIYUYEHHUIO COSTMHEHHUI METAJUIOB M HEMETAJIIIOB.

Nnentudukanus HEOPraHMYECKUX BEIIECTB C HCIOJIb30BAaHUEM HUX (HU3HKO-XUMUYECKHX
CBOMCTB, XapaKTEpHBIX KauyeCTBEHHBIX peakuuid. KauecTBeHHble peakuu Ha cyibdar-,
KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHHUS

KouTtpoubHasn
pabGora 2

CBoiiCTBa HEOPTaHUYECKUX BEIIECTB

OK 04
OK 07

Pazpea 4.

CTpoeHne 1 CBOICTBA OPraHUYeCKUX BellecTB

24

Tema 4.1.
Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

[TosiBneHue n Pa3BUTHC 0pTaHHqCCKOﬁ XUMHHU KaK HAYKH. HpeI[MCT OpFaHquCKOﬁ XHUMHH.
MecTo u 3HaUYeHHE OpFaHquCKOfI XUMHHU B CUCTEME €CTCCTBCHHBIX HAYK.

XHUMHUYECKOE CTPOCHUC KaK MNOpAAOK COCAUHCHUA AaTOMOB B MOJICKYJIC COITIACHO HX
BaJeHTHOCTH. (OCHOBHBIC IIOJIOKCHHUS TCOPHUU XHMMHUUYCCKOIo CTPOCHUA OPraHUYCCKUX

OK 04
OK 07
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OpraHN4YeCKHUX
BEILECTB

coequHennit A.M. bytiepoBa. YriepoaHsblil CKEIET OPraHUYECKOM MOJIEKYJIbl. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT XMMUYECKOTO CTPOCHUSI MOJIeKy. M3omMepusi 1 U30MepHI.

[Tonsitue o pynkunonansHoil rpynne. Pagukan. [Ipunuuns! kinaccudukanuu opraHuuecKux
coenMHeHUN. MexayHapoaHass HOMEHKJIATypa U MPUHIUIIBI HOMEHKIIATYPbl OPraHUYEeCKUX
coenquneHuil. IlonsTue 00 a3z0TcoAepXKAlIUX COECOUHEHUSIX, OHOJOTMYECKH AaKTHUBHBIX
BelecTBax (yriaeBojaax, XHUpax, Oelkax M Jp.), BBICOKOMOJEKYISPHBIX COCIMHECHUSIX
(MOHOMED, MMOJUMEP, CTPYKTYPHOE 3BEHO)

IIpakTnyeckue 3aHATHS

HomenkiaTypa OpraHMYeCKMX  COCIMHEHUH  OTHENBHBIX  KJIACCOB  (HACBHIIICHHBIC,
HCHACBIIICHHBIC U aPOMATHYECCKUE YIJIIEBOJOPOJBI, CIHUPTHI, (DEHOIBI, AllbJCTU/IbI, KETOHBI,
KapOOHOBBIC KUCIOTHI | Jip.) COCTaBICHUE TIOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (GOPMYJT
OPraHUYECKUX BEILIECTB OT/ACIBHBIX KIACCOB, HCIOIb3Ys X HA3BaHUS [0 CHCTEMATHYECKON U
TPUBHAJIBHON HOMEHKJIAType (PTWIICH, AaleTWieH, TnuepuH, ¢enon, dopmampaeru,
yKCyCHasi KHCJIOTa, TIMIMH). Pacuersl mpocreiimieil (GopMysibpl OPraHUYECKOi MOJICKYIIBI,
MCXOJIS U3 DJIEMEHTHOT0 cocTana (B %)

Tema 4.2.
CsoiicTBa
OpPTaHUYECKUX
COCTMHCHUI

OcHoBHOE CoacpiKaHue

12

Teopernueckoe o0y4enue

DU3MKO-XMMUYECKHE  CBOMCTBA OpPraHMYECKHWX  COCOUHEHHWI  OTHAEJbHBIX  KJIACCOB
(ocobenHocTH KiaccU(UKALMA U HOMEHKJIATYphl BHYTPH Kjacca; TOMOJIOTHUECKHUN P |
obmas Qopmyna; uzomepus; (HU3NUECKHE CBOWCTBA, XHWMHUYECKHE CBOMCTBA; CIIOCOOBI
HOJTy4YEHHUs):

— TpeleTbHbIE YIIIeBOAOPObl (IKAaHBI W IUKIOAJIKAHBI). ['OpeHHe MeTaHa Kak OJUH W3
OCHOBHBIX HCTOYHUKOB TEIJIa B MPOMBIIIJIEHHOCTH U ObITy. CBOHCTBA NPUPOIHBIX
YTIJIEBOAOPOJOB, HAX0XKJICHUE B IPUPOJE U TPUMEHEHUE aJTKAHOB;

— HeTpeieNbHbIC (AJIKeHBI, aTKUHBI U aJIKaTUEHBI) U apOMaTHYECKHe yriaeBo1opoabl. ['openue
alleTHJICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHU JIJIsI CBAPKU U PE3KH METAJIOB

— KHCJIOPOJICOIeprKallie COeAMHEeHNs (CIUPTHI U (DEHOIIbI, KApOOHOBBIE KUCIOTHI U 3PUPHI,
albJETUIbl W KETOHBI, JKUPBI, YrieBoAbl). IIpakTHueckoe NpPUMEHEHHE OSTUIICHIVIMKOJIA,
rmuepuHa, (enona. Ilpumenenue Qopmanbaeruia, aleTalbJeruAd, YKCYCHOH KHCIIOTBHI.
MBpl1a KaK cOJIM BBICHIMX KapOOHOBBIX KHUCIOT. Morole cBoicTBa MbLIa

OK 04
OK 07
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— a30TcoJepKalie COeIUHEHNs (AMUHBI U aMUHOKHCIIOTHI, OeKu). BeicokomounekynsapHbie
COEIMHEHUS (CUHTETUYECKUE U OMOJIOTUYECKU-aKTUBHBIE). MOHOMEp, TOJIUMED, CTPYKTYPHOE
3BeHO. [lonumepun3anys STHIIEHa Kak OCHOBHOE HAIIPaBJICHHUE €r0 UCIIOJIb30BaHUS.
I'eneTrdecKas CBA3b MEXKY KJIACCAMHM OPTaHUYECKUX COCIUHEHUN

HpaKaneCRne 3aHATHSA

CBoiicTBa OpraHUYECKUX COCAMHEHUN OTACIIbHBIX KJIACCOB (TPUBHUAJIbHASL M MEXKIYyHAPOIHAS
HOMEHKJIaTypa, XMMHYECKHE CBOWCTBA, CIOCOOBI IMONY4YEHHMs): MpeAesibHble (aJKaHbl U
LMKJIOAJKAHbI), HENpeae/ibHble (AJIKEHbI, AQJKUHbI M aJKaJUCeHbl) U apOMaTUYECKHE
YIIEBOIOPOAbI, CIIUPTHI U (HDEHOJIBI, KAPOOHOBBIE KUCIOTHI U A(UPHI, aAlIbJETUIbI U KETOHBI,
aMUHBI U aMUHOKHCIIOTHI, BHICOKOMOJIEKYJISIDHBIC COEIWHEHHUs. 3aJaHusi Ha COCTABJICHUE
YpaBHEHUU XUMHUYECKHX pPEaKUUi C y4acTHEeM OPraHMYEeCKHX BEIIEeCTB Ha OCHOBAHHH HX
COCTaBa U CTPOECHUS

CocraBieHrue cxeM peakiuil (B TOM YHMCIE IO MPEIOKEHHBIM IIeTI0YKaM MpeBpalleHuit),
XapaKTEePU3YIOUIUX XUMHYECKHUE CBOMCTBA OPraHUYECKUX COCAMHEHHI OTICIbHBIX KIIACCOB,
CIocoObl UX TMOJIyY€HHs M Ha3BaHWE OPraHMYEeCKUX COCAMHEHHUN MO TPUBUAIBHOW WIIU
MEX1yHapOJAHON CUCTEMAaTUYECKON HOMEHKIATYpE.

Pelenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA CBOMCTBA OPraHUYECKUX
COCIMHEHUI OTJEIHHBIX KJIACCOB

JlabopaTopnasi paGora

JlaboparopHas padota “IIpeBpaliieHuss OpraHMYECKUX BEIIECTB IIPU HarpeBaHuu".
[Tony4yeHue 3TUIeHa W W3yYEHHE €ro CBOMCTB. MoJenupoBaHHE MOJIEKY] U XMMHYECKHX
IpeBpalleHi Ha IpUMepe ITaHa, TUIICHA, AlleTIIICHA U JIp.

Tema 4.3.
WNnentuduxarms
OpPraHUYECKUX
BEIIIECTB, UX
3HAYEHHUE U
MIPUMCHCHHE B
OBITOBOH U

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

buoopranmueckue coenuHenus. IlpumeHenue u OuoIOTMYECKass pOJb  YIJIEBOJOB.
OxucneHue yrieBoJ0B — WCTOYHUK SHEPTUH KUBBIX OopraHu3mMoB. OOnacTu HMpUMEHEHUs
aMHHOKUCIOT. [IpeBparienus 60eKoB MUK B opranu3me. buonorunueckue GpyHKIUU GEIKOB.
buonoruueckue ¢yHKIMM XKuUpoB. Ponb opraHmdeckodl XHMMHUU B peHIEHUH NpodiieM
NHIIEBOI 6€30MacHOCTH

OK 04
OK 07
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HpOHSBOHCTBeHHOﬁ
JACATCIIBHOCTHU
YECJI0BCKAa

Ponp opranuueckoil XuMUU B pEIICHUHM NPoOJIEeM SHEPreTudyeckoil Oe30MacHOCTH, B
pa3BUTUM MEIUIMHBI, CO3JaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX MCTOYHHUKOB 3HEPIUU
(ampTEepHATUBHBIE UCTOYHMKHU 3HEpruu). ONacHOCTh BO3JEHCTBUS HA KHUBbIE OPraHU3MBbI
OpPraHMYECKHUX BEUIECTB OTAEIBHBIX KJIaccoB (YIJIEBONOPOJBI, CIUPTHI, (HEHOJIHI,
XJIOPOPraHUYeCcKHe IPOU3BOJIHBIC, AbJETUIbl U JIp.), CMBICI IOKa3aTess MpeleiabHO
JIOITYCTUMON KOHIIEHTPAluU

JlaGopaTopHble 3aHATHSA

JlaGopaTtopHas padora: “VneHTrduKanms opraHMIeCKuX COSTUHEHNN OTACIbHBIX KIacCOB”
Wneatudukanus OpraHM4eCKuX COSIMHECHUN OTACIBHBIX KJIACCOB (HA IPUMEpE aJibJICTHIOB,
Kpaxmala, YKCYCHOM KHCIIOTBI, OCJIKOB M T.II.) C UCHOJB30BaHUEM UX (DU3UKO-XUMHUYECKHX
CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX peakuuid. JleHaryparusi Oejika NMpu HarpeBaHHH.
[[BeTHbIe peakiuu OenkoB. BO3HMKHOBEHHME aHAMTUYECKOTO CUTHANlAa C TOYKHU 3pPEHUS
XUMHUYECKUX TIPOIIECCOB TIPH TMPOTEKAHWHM KAYECTBEHHOW pEaKIUH, TO3BOJISIONICH
UACHTU()UIIMPOBATH MPEATOKEHHBIE OPraHNYECKHUE BEIIeCTBa

KOHTpOHBHaﬂ CprKTypa U CBOMCTBA OpraHN4YCCKUX BCUICCTB
padora 3
Pasnex 5. KHHeTH?eCKHe H TepMOAUHAMHUYECKHE 3aKOHOMEPHOCTH TPOTEKAHUSI XHMHYECKUX
peakuuii
CxopocTb OcHoBHOe coJep:kaHue OK 04
XHMqufKHX Teopernueckoe o0yueHue OK 07
peaxIuii.
N UMIIECKOE CKOopoCTh peakiuu, €€ 3aBHUCHUMOCTh OT Pa3iHuYHBIX (DaKTOPOB: MPHUPOJIBI pearupyiomux
BEIIECTB, KOHIEHTPAIUHA PEarupyrolUX BEIIECTB, TEMIIEPATypPhl U INIOMIAIN PEAKIIMOHHOU
PaBHOBECHE MOBEPXHOCTU. TerioBbie 3(PPEKTHl XUMHUYECKUX peaKIuid. DK30- U SHIOTEPMHUYECKHE,
peaKIuu.
OOpatuMocTh peaknuii. XUMHYECKOE pPABHOBECHE M €ro CMEIIEHWE TMOJA JIeWCTBUEM
pasnuyHBIX (aKTOPOB (KOHIIEHTpAIlMsS PEareHTOB WM TPOJIYKTOB PEaKIuH, JaBJICHUE,
TeMIeparypa) /Ui CO3AaHUs ONTUMATBHBIX YCIOBUI MPOTEKAHUS XUMHUYECKUX MPOIECCOB.
ITpunnun Jle Hlatense
IIpakTHYeckne 3aHATHA OK 04
OK 07

Pemenne IMPAKTUKO-OPHUCHTUPOBAHHBIX BaﬂaHI/Iﬁ Ha aHallu3 (baKTOpOB, BIIUAKOININX Ha
HN3MCHCHHUEC CKOPOCTH XUMHYISCKOM p€aknuu, B T.4. C HOSI/IHI/Iﬁ 9KOJIOTHYECKH
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1€J1eCO00Pa3HOTO MOBEACHHS B OBITY U TPYIOBOM I€ATEIHHOCTH B LEJISAX COXPAHEHUS CBOETO
3710pOBbS U OKPY>KAIOILIEH TPUPOIHON CPEbI.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3a1aHUI HAa NpuMeHeHue npuHuumna Jle-1latense mis
HAXOXJICHUS HAMPABJICHHUS CMEIIICHUSI PABHOBECHSI XUMUYECKON pPEaKIliy U aHATTUu3 PaKTOPOB,
BIIMSIOIIMX HA CMENIEHUE XMMUYECKOTO PABHOBECUS

Pa3znea 6. PacTBopbI
Tema 6.1. OcHoBHOe co/iep:KaHue OK 04
Hownstre o TeopeTuyeckoe o0yueHue OK 07
pacTBOpax PacTBopeHne Kak (U3MKO-XUMHYeckuil mpouecc. PactBopel. CrocoObl NMPUTOTOBIECHHS

pactBopoB. PactBoprMocTh. MaccoBasi 0J1sl paCTBOPEHHOIO BelecTBa. CMBICI MMOKA3aTes

IPENEIBHO JOMYCTMMOM KOHIIEHTPALMU M €0 HCIOJB30BAHHE B OLIEHKE JKOJOIMYECKOM

0€30MacHOCTH.

[IpaBmiIa DKOJIOTUYECKH IIENECOO0PA3HOr0 MOBEAEHUS B OBITY M TPYAOBOM NEATEILHOCTH B

LENAX COXPAHEHMsT CBOETO 3J0POBbS M OKDPYKAIOIIEH HPHUPOIHON CPEIbI; OINACHOCTH

BO3/ICHCTBHS HA )KUBBIE OPraHU3MbI OIIPEICIEHHBIX BELIECTB.

PenieHne NpakTHKO-OPMEHTHPOBAHHBIX PACUETHHIX 3aJaHUil HA PACTBOPEI, UCIIOIb3yEMBIE B

OBITOBOM M MPOM3BOJICTBEHHOM JIEATENLHOCTH YENOBEKA
Tema 6.2. OcHoBHOe coJep:kaHue OK 04
Hccnenosanme JlaGopaTopHble 3aHATUS OK 07
CBOHCTB PAacTBOPOB [ JTaGoparopHas pa6oTa «IIpUroTOBIEHHE PACTBOPOBY.

[IpuroToBIeHne pacTBOPOB 3aJaHHOM (MaccoBOM, %) KOHIEHTpamuud (C HPAKTHKO-

OPUEHTHPOBAHHBIMHU BOIPOCAMH) U OIPE/IEIEHUE CPEIbl BOIHBIX PACTBOPOB.

Pemenue 3a1a4 Ha IIPUTOTOBJIEHHE PACTBOPOB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJePKaHUe (COIepPKAHNe MPUKIATHOTO MOTYJIs1)
Paznen 7. Xumusi B GbITY H IPOM3BOJACTBEHHOI IeATEJbHOCTH YeJ0BEKA OK 04

OK 07

Xumus B ObITY U
IIPOU3BOJICTBEHHOU
NesITeIbHOCTH
4eJI0BEKa

OcHoBHOe coaep:xaHue

Teopernueckoe o0yueHue

Hogeilimme q0CTHXEHUSI XUMUYECKOW HAyKW U XMUMHUYECKOW TEXHOJIOrMU. Poip xumuu B
o0ecreyeHn HKOJIOTHYECKOH, JHEepPreTH4Yeckoi U TMHUIIeBOW O€30MacHOCTH, Pa3BUTUU
MenuiiHbl. [lpaBuna moucka W aHalW3a XUMHUYECKOW HMHQPOPMAIMH W3 PA3ITHIHBIX
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UCTOYHUKOB (HaydHas W ydyeOHO-HaydHas JUTeparypa, CpeACcTBa MacCOBOM MH(pOpPMALUH,
ceTb MIHTEpHET)

HpaKaneCRne 3aHATHSA

[Touck 1 aHanmu3 KEHCOB O MPUMEHEHWU XMMHUYECKHX BEIIECTB M TEXHOJIOTHH C y4eToM
Oynymeil mpodecCHOHATbHOW JEATSNLHOCTH [0 TEeMaM: BaKHEUIINE CTPOUTEIHHBIC
MaTepuaibl, KOHCTPYKIMOHHBIE MaTepHallbl, KPacKH, CTEKJIO, KepamMHKa, MaTepuaibl s

AJIEKTPOHMKH, HAHOMAaTEpHaJIbl, TECKCTUIbHBIE BOJIOKHA, UCTOYHUKHU JHEPIUU, OPraHUYECKUE U 4
MHUHEepaJIbHbIEe YJOOpEHUs, JIeKapCTBEHHbIE BELIECTBA, ObITOBAsT XUMHUSL.

3ammra: [IpencraBieHne pe3ynbTaTOB pEHICHHS KeWcoB B (opMe MHHH-AOKIAna C
Mpe3eHTalNEN

JuddepeHupoBaHHBIN 3a4eT 2
Bcero 72
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3 YCJIOBHS PEAJM3AIIMMA PABOYEH TTPOI'PAMMBI
OBIIEOBPA3OBATEJBbHOM YYEBHOM JUCIIUITINHBI

3.1. Tpeb6oBaHusi K MHMHUMAJBLHOMY MATEPHAJIbHO-TEXHHYECKOMY
o0ecreyeHno

Peanuzanust paboueii nporpamMmbl yueOHON TUCHMIUIMHBI TPeOyeT HaTUUUs
KaOWHEeTa XMMUHU.

O6opynoBaHue yuyeOHOTo KabuHeTa.

- I0CAJI0YHBIE MECTA MO KOJUYECTBY 00YUAIOIINXCS;

- pabouee MeCTO MpenoiaBaTes.

Texnuyeckue cpeicTBa 00yUeHUs:

- KOMITBIOTEPHI C JIUIIEH3UOHHBIM MTPOTPAMMHBIM O00ECIIEYEHUEM U BBIXOJOM
B IHTEpHET, MyJIbTUMEUATIPOEKTOP, IKPaH.

3.2. UndopMaunoHHoe o0ecneyeHne 00yueHust

Ilepeyenb pexoMeHayeMbIX Yy4YeOHBIX H3AaHuMi, VHTepHeT-pecypcos,
JTOTOJIHUTEJIbHOM JIUTePATYPbI

OCHOBHBIC HCTOYHHUKH:

1. [Nabpuensn O. C.:: Xumusa. 10 kmacc ; y4yed. qis oOiieoOpa3oBar.
opranu3auuid : 6a3oBblii ypoBeHb / O. C.I'abpuensn, 1. I'. Octpoymos, C. A.
Cnag-xoB. — 4-¢ u3a., crep. — M. : IIpocsemenue, 2022. — 128 c.

2. [Nabpuensa O. C. : Xumua. 11 xmacc : yde6. mis oOmieoOpa3oBar.
opranuzanuii : 6a3oBbiii ypoenb / O. C. I'abpuensn, U. I'. Octpoymos, C. A.
CnagxoB. — 4-e usn., crep. — M. : [Ipocsemenne, 2022. — 128 c.

JlonoJHUTEIbHbIE HCTOYHUKH

1. ["a6puensn, O.C. Xumus 11 npodeccuit U crenuaibHOCTeH
texHuueckoro npoduis : yueonuk aus CIIO / O.C. I'abpuensn, U.I'. OctpoyMoB.-
7-e u3z., crep. - MockBa: Akagemust, 2018.-268 c.- (ITpodeccuonansuoe
oOpazoBaHue). —TecT: HemoCPEICTBECHHBIM.

HNuTepHer-pecypcsnl

1. http://school-collection.edu.ru/ -  Enunas koyiekius UGPOBBIX
00pa30BaTeNbHBIX PECYPCOB

2. https://soc-oge.sdamgia.ru/ - Cmam EI'D. OOpa3zoBareibHBIN MOpTAT
JUTS TIOJATOTOBKH K 9K3aMEHaM.

http://www.alhimik.ru/ - AJIXUMUK. DnekTpoHHBIH >KypHAlT IS
nperoaaBaresici, MKOJIBHUKOB U CTYJCHTOB, N3YYAIOIINX XUMHUIO.

3.3. Opranuzauusi o0y4eHHs] WHBAJIUAOB U JIMI C OrPAHUYEHHBIMH
BO3MOXKHOCTSIMH 3/IOPOBbSI B PaMKaX OCBOEHHsI 001I1e00pa3oBaTeIbLHOM
yueOHoi aucuumiauabl Q112 «Xummus»

[IpodeccuonanpbHOoe OOydYeHHE OOY4YarOIIMXCS HWHBAIMAOB M JIMI[ C
OTpaHUYECHHBIMA BO3MOXKHOCTSIMU  3[IOPOBbSI  OCYILECTBIISIFOTCS HAa OCHOBE

30


http://school-collection.edu.ru/
https://soc-oge.sdamgia.ru/
http://www.alhimik.ru/

o0pa30oBaTenbHON MPOTPAMMBI, AMaNTUPOBAHHOW MJis OOy4YEHUsS YKa3aHHBIX
oOy4Jaronuxcsi B COOTBETCTBUU C MHAMBUIYATbHON MPOrpaMMoON peaduiIuTaiiu
uHBamuaa. s oOecrieueHuss JOCTYMHOCTH OOpa3oBaHUs  OOYYAIOIIMMCS
MHBAJIMAM CO3/IAI0TCS CIICIUAIbHBIE YCIOBUS:

— MaHAychl (BXOAHOMU MaHyC, MaHyC BHYTPEHHUM K KOPUJIOPAM),

— TOpPYYHU;

— pAacHIMpPEHHBIC IBEPHBIC MPOEMBI,

— udT — 2 WT.,

— JIOKaJIbHbIE TTOHM)KEHHbIE CTOUKU-0apbephl;

— JpProHOMUYECKast MeOeb;

— CHEUUAIBHO 000pYAOBaHHBIE CAHUTAPHBIC, BAHHBIC KOMHATHI;

— IITaTHBIN CypAONEepPEBOAUHK;

— MOOWJIBHBIN paguokiace (paauoMukpodon) «Conet - PCM» (12 mecr);

— cucrema uHdopMalMoHHas i ciadocnbimanux «ctox A2y»;

— DJICKTPOHHBIC JIYIIHI;

— UHGPOPMAIIMOHHBIN KUOCK;

— CaHT ¢ BepcHueH s CIa00BUIAIINX;

— MYJIbTHUMEIUNHBIN KOMIBIOTED;

— CpeICTBA BUICOIOAIECPKKUA YIEOHOT0 mporecca (KOMIbIOTEP C JOCTYIIOM
B IHTEpHET, BUACONIPOEKTOP, SIKPaH);

— CpeICTBa ayAMOIOAIEPKKHA YIeOHOTO Tpoliecca (ayIMoCucTeMa);

CrneunanbHbie 00pa30BaTeIbHbIE U PEAOMIUTALIMOHHBIE TEXHOIOTUU:

1. OTO — opauHapHbIe TEXHOJOTHUU O0YUCHUS:

— JIEKIMOHHBIA MATEPHUAIIL:

— 17151 c1abOBUIAIIUX - ayIMOMAaTEepHUa,

— 75l cnaboCTBIaNUX — BUAEOMAaTepual ¢ CyOTUTpamMu, Kype JIEKIHM Ha
AIIEKTPOHHOM HOCHUTEJE;

— Claibl, NPEe3CHTAIUY,

— WHHOBAIIMOHHBIC JICKIIUM, HUCIOJIb3yeMble HAy4YHbIE METOJIbl TMO3HAHUS,
nojayvl M W3JIOKEHUs Martepuan. Hampumep, jnexkuuss BABOEM, JIEKUHUs Mpecc-
KoH(epeHns, JeKIusi-KoH(DepeHIrs, JEeKIUA-TPOBOKAINS — JIaHHbIE METOJIbI
OpPUEHTHUPOBAHBI HA TICUXO(PU3NUYECKHE 0COOCHHOCTH KOHTUHTEHTa 00yUYarOIINXCA.

2. UTO — uaTEeHCUBHBIC TEXHOJOTHH OOYICHUS:

— KOMITBIOTEPHBIE TEXHOJOTUHM C MPUMEHEHUEM WHTEPAKTHUBHBIX METOJI0B
HaJIO)KEHUSI TeKCTa Ha y4eOHBIM BUIeoMaTepual (BUIEO CTaTbU), UHTEPAKTUBHbBIC
MYJIbTUMEIUMHBIC PE3EHTAIIUH;

— TEXHOJIOTMM  HMCCJIEAOBATEIbCKOM M MPOOJIEMHOM  OpHUEHTAILUH:
MpPOOJIEMHO-TIONCKOBBIA ~ METOJ, pEIIeHHe MpPOOJEeMHBIX  3aJad, aHaIu3
HUCTOPUYCCKHUX COOBITHIA,

— NPEAOCTABJIEHUE YCIYT ACCUCTEHTA-TIOMOIIHUKA (COIMaIbHbIN Ieaaror,
pPOAUTENb, CTYJICHTBI CTAPIIUX KYPCOB);
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— TEXHOJIOTUH TpapuuecKoro, MaTpUYHOTO U CTEHOrPa(UUYECKOro CKATHUS
UH(POPMALIUU: OMOPHBIE KOHCIEKTHI, aIrOPUTMBI-ITyTeBOJUTEIHN, CPABHUTEIbHBIC
TaOJIHUIIBI, CXEMBbI, XPOHOJIOTUU COOBITHIA;

— KOMMYHUKAaTHUBHBIE  TEXHOJOTMH:  HWHIMBHUAYyalbHas  TPaeKTOPHS
KOMIIEHCUPYIOMIETO (YyriIyOJIeHHOT0) 00pa30BaHusl; B3aMMOOOyUYEeHHE Yepe3 AUaor
U IUCKYCCHIO, TUCTAaHIIMOHHO-00pa30BaTeIbHbIe TEXHOIOTHH.

3. BTO — BbICOKHE TEXHOJOTUN O0YUYEHUS:

— MyJbTUMEIUA TEXHOJOTHH, pealn3yeMble Ha OCHOBE CIEIHAIBHO
CTPYKTYPUPOBAHHBIX 3JEKTPOHHBIX MAaTEPHAJIOB, aAallTUPOBAHHOTO MPOTPAMMHO-
anmapaTtHoro obecneueHus (BUIEO YPOKHU, BUAEO JICKIUH);

— MyJIbTHUMEIUA TEXHOJIOTUU B )KMBOM KOHTAKTE MeJarora M 00y4aromerocs
(paboTa 1o cKaiiIy, Mo JIEKTPOHHON TTOUTe).

Pazpaborunkn:

denepanbHoe KazeHHOE MPOdeCcCHOHAIBHOE 00pa30BaTEIbHOE YUPEKICHUE
«HOBOKy3HEKMII  TOCYJAapCTBEHHBI T'yMAHUTAPHO-TEXHUYECKUM  KOJUIEIK-
MHTEepHAT» MUHHCTEPCTBA TPYla U COUMAIBHON 3auThl Poccuiickoit denepanyun

IIpenonasareins
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JINCT JONOJTHEHUN 1 U3AMEHEHUI

PABOYEN ITPOTPAMMBI OBIIIEOBPA30OBATEJIBHON
YUEBHOM JUCHUITJIUHBI

JlaTa BHeceHus1
U3MEHEHMI:

MecTo BHeceHHUS

H3MEeHEHUs B CTPYKTYype
padoyeil nporpaMmMbl

Conep:xaHue U3MeHeHMsI
padouell mporpaMmbI

[Tporokoa Ne oT

« »

20 rona

[IpoTokon Ne oT

« »

20 rogma

[TpoTokomn Ne oT

« »

20 ronma

[Ipotokomn Ne oT

« »

20 rona

[TpoTokomn Ne oT

« »

20 ronma

[Ipotokomn Ne oT

« »

20 rona

IIporokoi Ne oT

« »

20 rona

[TpoTokom Ne oT

« »

20 ronma

IIporokoi Ne oT

« »

20 rona

[TpoTokon Ne oT

« »

20 roma
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