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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 0061meo0pa3oBaTeIbHON y4eOHOM TUCHUIUIMHBL «XUMUS» NpeIHa3HaueHa IS
U3yUYCHHsI XMMHHU B MPO(ecCHOHABHBIX 00pa3oBarenbHbiX opranuzamnusx CIIO, peanusyrommx
00pa3oBaTeNbHYI0 POTrPaMMy CPEIHEro 00Iero oopa3oBaHus B mpeeaXx 0OCBOCHHS OCHOBHOM
npodeccuonanbHoi oOpazoBarenbHoi mporpamMmel CITO (OITOIT CITO) Ha 6a3e OCHOBHOTO
oOmiero oOpa3oBaHMsl MpPH MOJATOTOBKE KBATM(PHUIMPOBAHHBIX PabOUYMX, CIyXKalluX,
CHELHUATNCTOB CPETHETO 3BEHA.

[Tporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero obmero odpazoBaHus,
NPEIbABISIEMBIX K CTPYKTYpE, COJACPKAHHUIO U PE3yJbTaTaM OCBOCHHS Y4€OHON JMCHUIUTUHBI
«XUMUS», B COOTBETCTBUH ¢ PekOMEHIAIMsIMUA 10 OPTaHU3alMU TIOIYYEHUSI CPETHEro O0IIero
00pa3oBaHUs B MpeJiesiax OCBOCHUS 00pa30BaTeIbHBIX IPOrPaMM CPETHETO MPO(HECCHOHAITBHOTO
oOpa3zoBaHusl Ha 0a3e OCHOBHOI'O OOIEro oOpa3oBaHUs C y4eTOM TpeOoBaHUU (emeparbHbIX
TOCYJapCTBEHHBIX ~ OOpa30BaTE]IbHBIX  CTAHJAAPTOB W  MOJy4aeMOH Tpodeccuu  Win
CHECNHUATBHOCTA  CpeIHero mnpodeccHoHalbHOrO oOpa3zoBanust (mmuchkMo JlemaprameHra
rOCYJapCTBEHHON MOJMTUKU B cdepe moaroroBku padoumx kaapoB u JIIO MwunobpHayku
Poccun ot 17.03.2015 Ne 06-259).

Copneprkanue mporpamMmmbl « XUMHS» HAIIPABICHO Ha JOCTH)KEHUE CIISIYIOIINX HeJleii:

* (¢dopmupoBaHHE y OOYYAIOMIMXCSA YMEHHs OIICHHUBATh 3HAYMMOCTh XHUMHYECKOTO 3HAHUS
JUTSL KaXKJIOTO YeJIOBEKa;

* (dopmMHupoOBaHKHE y OOYYAIOIMIUXCS LETOCTHOTO MPEICTABICHUS O MUPE U PO XUMHH B
CO3JIaHUM COBPEMCHHOH €CTECTBEHHO-HAYYHOH KApTHHBI MHpPA; YMEHUS OOBSCHSATH
OOBEKTBI M TIPOIECCHI OKPYKAIOMIeH JCHCTBUTEIBHOCTH: TPUPOIHOM, COLMAIBHOM,
KYJBbTYPHOH, TEXHUYECKON CPEJIbl, — UCIIOJIB3YS JIJISl 3TOT0 XMMHUYECKHE 3HAHUS;

* pa3BUTHE Yy OOYYAIOLIMXCS YMEHHH pa3nuyarh (PaKkThl U OLICHKH, CPABHUBATH OLICHOYHBIC
BBIBOJIbI, BHJICTh MX CBSI3b C KPUTEPUSMHU OICHOK U CBSI3b KPUTEPHEB C OIPEIEICHHOU
CHCTEMOM IIECHHOCTEH, (OPMYJIMPOBaTh U 00OCHOBBIBATH COOCTBEHHYIO TIO3HIIUIO;

* TpuoOpeTeHHEe OOYYAIOIIMMHUCS OTBITa PAa3HOOOPA3HON JEATEIBHOCTH, TIO3HAHHUS U
CaMOIIO3HaHMA; KIIFOYEBbIX HABBIKOB, MMCIOUX YHUBCPCAJIbHOC 3HAYCHUC JIA PA3JIMYHBIX
BUIOB ACATCIBbHOCTHU (HaBI)IKOB pemicHuAd HpO6JI€M, IIPUHATHA peHIeHHfI, IIOMCKa, aHaJIu3a
U 00paboTku wuHMOpMAIMKM, KOMMYHHKATHBHBIX HAaBBIKOB, HABBIKOB HW3MEpPEHUIA,
COTPYAHUYECTBA, 0€30MaCHOT0 OOPAICHHS C BEIIECTBAMU B TIOBCEAHEBHOM KU3HM).

B mporpammy BKIIOYEHO coOjep)KaHWE, HAMpaBlIeHHOE Ha (OpPMHUpOBAHHE y CTYIEHTOB
KOMITETCHINI, HeoOXoauMbIX i kadecTBeHHOro ocBoeHus OIIOII CIIO na 6a3e oCHOBHOIO
o0rmiero o0Opa3oBaHus C MOJYYEHHUEM CPEIHEro o0IIero oopa3oBaHMs; MPOrpaMMbl MOATOTOBKH
KBAJTM(PHULIHUPOBAHHBIX Pa0OYMX, CIY)KAIMX, IPOrpaMMbl MOJATOTOBKH CHELUAINCTOB CPEIHEro
3BeHa ([IIIKPC, ITICC3).

[Tporpamma y4eOHOW AUCHUIUIUHBI «XUMHUS» SBISETCS OCHOBOM IS pa3pabOTKH pabouymux
nporpaMM, B KOTOPBIX INpodeccHoHanbHble 00pa30BaTelbHbIE OpPraHU3alMM, peaTu3yIolIne
o0pa3oBaTeNbHYI0 MpOorpamMMmy cpeaHero oOmiero obpasoBaHus B mpezenax ocBoeHus OITOIT
CIIO Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs, YTOUHSIOT COJACpKaHWE YUEOHOro mMaTepuala,
MIOCJIEIOBATEIBHOCTD €r0 M3yUYeHHs, pachpeelieHne Y4eOHBIX 4acoB, TEMaTHKy pedepaTos,
BUIBl  CAMOCTOATENBHBIX  paboT, y4WuThIBasg  CrneuuuKy  TpPOTpaMM  IOATOTOBKH
KBaJIM(ULMPOBAHHBIX pabOYMX, CIAYXKAIIUX W CHEUAINCTOB CPEIHEro 3B€HAa, OCBAaWBAEMOI
npodeccuu Win CHealIbHOCTH.

[Iporpamma MOXET HCHOIB30BAThCS JIPYrUMU MPOdEeCcCUOHATBLHBIMU 00pa30BaTEIIbHBIMHU
OpraHu3allUsIMM,  pEAIM3YIOIIMMU  OOpa30BaTeNbHYIO  IpPOrpaMMy  CpEIHEro  o0Iuero
oOpa3oBanus B npenenax ocsoeHust OIIOIT CITO na 6a3e ocHOBHOT'O 00111€ro 00pa3oBaHMs

(IIITKPC, TITICC3).
OBIIASI XAPAKTEPUCTUKA YUYEBHOM JTACHUTLINHBI «XUMUST»

XUMHS — 3TO HAayKa O BEIIECTBaX, UX COCTAaBE U CTPOCHUM, CBOWCTBAX M MPEBPALLECHUSIX,
3HAUEHUU XMMHYECKUX BEIIECTB, MaTEPHUaIOB M TPOIECCOB B MPAKTHUYECKOW AEATEIHHOCTH
YeNoBeKa.

Coneprkanne o0meo0pa3oBaTeIbHON yUeOHOW TUCIUIUIMHBI « XUMUS» HAIIPaBJICHO HA YCBOE-
HUC O6y‘—IaIOH_[I/IMI/IC${ OCHOBHBIX HOH?[TI/II71, 3aKOHOB U Teopnﬁ XUMHH; OBJIAJCHHUEC YMCHHUIAMU
Ha6J'IIOI[aTI) XUMHYCCKUEC SBJICHUA, MPOBOAUTH XUMHWYECKUN OKCIICPUMCHT, MPOU3BOAWUTH pac-
YeThl Ha OCHOBE XUMHUYECKHUX (DOPMYII BELIECTB M YPABHEHUH XUMHUECKUX PEaKIIuil.



B mpouecce u3yueHuss XuMUM y 00Yy4arOLINXCsl Pa3BUBAIOTCS MO3HABATENIbHBIE MUHTEPECHl U
MHTEJUIEKTYaJIbHBIC CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSATENIBHOM MPUOOPETEHUs 3HAHUH 110
XUMHUHA B COOTBETCTBUM C BO3HHMKAIOIIMMH JKU3HEHHBIMH TpoOJIEeMaMH, BOCHHTBHIBACTCS
OepekHOE OTHOUICHHS K MPUPOJE, TMOHMMAaHUE 30pOBOr0 obOpasza KHM3HH, HEOOXOIUMOCTH
IpENyNpEeXICHUS ABJIECHUN, HAHOCAIIMX BPE 3/I0pOBbIO U OKpYyXkatoliei cpene. OHM ocBauBarOT
IpUEeMbl TPAMOTHOTO, O€30IacCHOTO HCIOJIb30BAHUS XMMHYECKHX BEUIECTB M MAaTepHajoB,
MPUMEHSIEMBIX B OBITY, CEJILCKOM XO03HUCTBE U Ha IIPOU3BOJICTBE.

[Ipu CcTpyKTYypUpOBaHUU CcOAEpKaHUA 00I1e00pa3oBaTeIbHON y4eOHOM MUCUUIUIMHBL IS
npoecCHOHANBHBIX  00pa30BaTEIbHBIX OpraHU3alUl, pealu3ylIIUX 00pa30BaTEIbHYIO
nmporpamMmy cpeaHero oomero oOpaszoBanus B mpenenax ocBoeHusst OIIOIT CIIO na 0Gaze
OCHOBHOTO 00I11eT0 00pa30BaHus, yYUTHIBAJIaCh OOBEKTUBHAS PEAIbHOCTh — HEOOJIBIION 00beM
4acoB, OTHYILIEHHBIX HA U3y4YE€HUE XUMUH U CTPEMIIEHHE MAKCUMAaJIbHO COOTBETCTBOBAThH HMJIEAM
pasBuBatoiero ooyuenus. [loaromy TeopeTrueckue BOPOChl MAKCUMAIbHO CMEIEHBI K HaYaIy
U3yUYEHHs TUCHUILUIMHBI, C TEM YTOOBI MOCTEeNYIOMUN (PaKTHUECKU MaTepuall paccMaTpUBAJICs
Ha OCHOBE U3Y4YECHHBIX TCOPUH.

Peanuzanus neAyKTUBHOTO MOAXOJA K HM3YUYEHUIO XUMHH CIIOCOOCTBYET DPa3BHUTHUIO TaKHX
JIOTMYECKUX OIEpaluii MBIIICHUSA, KaK aHajlu3 U CHHTE3, O0000IIeHHEe W KOHKpETH3alHsd,
CpaBHEHHE U aHAJIOTHs, CHCTEMAaTH3alUs U KJIACCH(PHUKAINA U JIp.

W3ydyenue xumuu B MpodeccHoHaTbHBIX 00pa30BaTENbHBIX OPraHU3ALMSIX, PEaTH3YIOIINX
o0pa3oBaTeNbHyI0 IPOrpaMMy cpefHero oomero obpasoBanus B mpezenax ocBoeHus OITOIT
CIIO na 6a3e ocHOBHOro 0o0ImIero oOpa3oBaHUs, UMEET CBOM OCOOEHHOCTU B 3aBUCHUMOCTU OT
npoduns npodeccHoHanbHOrO 00pa3oBaHHs. OJTO BBIPAXKAETCS B COJEPKaHUU OOy4YEHUS,
KOJIMUECTBE 4YacOB, BBIACNSAEMBIX Ha M3y4YCHHE OTICNIbHBIX TE€M MPOTrpaMMbl, TIyOWHE HX
OCBOEHHS 00Yy4aIOIIUMUCS, 00BEME U XapaKTepe MPaKTUYECKUX 3aHITHH, BUIaX BHEAYIUTOPHOU
CaMOCTOSITENIbHOM paOOThI CTYIEHTOB.

[Tpu ocBoennu npodeccurr CI1O u cnenmansHocTeit CIIO ecTecTBeHHO-HAYYHOTO PO
npodeccuoHaIbHOr0 00pa3oBaHUs XMMHUsSI M3ydaeTcs Ha Oa3zoBoM ypoBHe DPI'OC cpemnero
obmero oopasoanus, mpu ocBoeHuu npodeccuii CI1O u cnenmanpHOcTel CITO TexHUYECKOTO
npodpmwiss npodecCHOHATBHOTO 00pa3oBaHMsT XHWMHUS H3ydaeTcs Oosiee yriayOJIeHHO Kak
npoduiabHas ydeOHas JUCLMILIMHA.

[TIpu ocBoenuu mpodeccuit CIIO u cneumansHocteit CIIO coumanbHO-3KOHOMHYECKOTO
npoduns, cnenuansHocted CIIO rymanuTapHoro mnpoduis paccMaTpuBaeTCs XMUMHUYECKUN
KOMIIOHEHT €CTECTBEHHO-HAyYHOT0 00pa30BaHUS B IpEeIax U3Y4eHUs Y4eOHOUM NHCUUTIIMHBI
«EcrecTBo3Hanue» mnpenMerHoit obnactu «EctectBennsle Hayku» PI'OC cpemnero oOrmiero
obOpasoBaHwUs.

Crneuuduka u3ydeHHs XUMUU TpPU OBIAJECHUU NPOPECCUSIMU M CIELUUATBHOCTAMU TeX-
HUYECKOro Mpoduiisi oTpaxkeHa B Kaxkaou teme pasnena «Coaepxanue yueOHOW TUCIUILIUHBD) B
pyopuke «lIpodunbHpie U mpodeccHOHATBLHO 3HAYMMBIE JJIEMEHTBI COJEpPKAHUS». ITOT
KOMIIOHEHT pealu3yeTcs NpU HHAWBUIYAJbHOM CaMOCTOSTENbHON paboTe oOydarommxcs
(HarmucaHuu pedepaToB, MOATOTOBKE COOOILIEHUI, 3alIMTE IMPOEKTOB), B Ipolecce y4eOHO
NeSITETTHHOCTH TI0JT PYKOBOJICTBOM IPEIIoiaBaTelisl (BBIOJHEHUH XUMHYECKOTO HKCIEPUMEHTa
— J1a0OpaTOPHBIX OIBITOB M TPAKTUYECKAX PA0OOT, PEIMICHHH MPAKTUKO-OPUEHTHPOBAHHBIX
pacyeTHBIX 33734 U T. [1.).

B conepxxanuu ydeOHOM AMCUUIUIMHBI JUIS €CTECTBEHHO-HAy4HOTo npodmis mnpodec-
CHOHQJIBHO 3HAUYMMBIH KOMIIOHEHT HE BBIJENIEH, TaK KaK BCE €ro COJAep)KaHHe SBISETCS
npopHILHO OPUEHTHPOBAHHBIM M HOCUT NMPO(ECCHOHANBHO 3HAYMMBIH XapakTep.

B nponecce u3ydeHHss XMMHUU TEOPETHUECKHE CBEACHUS JOMOJHSIOTCA JAEMOHCTPALUSAMH,
7a00paTOPHBIMHM OIBITAMH M TPAKTUYECKUMHU 3aHATUSAMH. 3HAYMTEIbHOE MECTO OTBOIMUTCS
XUMHYECKOMY SKcrepuMeHTy. OH OTKpBIBa€T BO3MOXKHOCTH (DOPMHUPOBATH Yy OOYYArOIIUXCSI
CTeMaTbHbIC IPEIMETHBIE YMEHHSI: pa0d0TaTh C BEIIECTBAMH, BBIIIOIHATH MPOCTHIE XHMUYECKHE
OTIBITHI, YYUTh O€30MaCHOMY M DKOJOTHYECKHM TPAMOTHOMY OOpalleHHI0 C BEIIECTBAMH,
MaTepHrajaMH U TIPOIeccaMy B OBITY M Ha TIPOU3BO/ICTBE.

s opraHuzanuy BHEAYJUTOPHOW CaMOCTOSITENIBHOM pabOThI CTYAEHTOB, OBJIAJIEBAIOIINX
npodeccusimu CIIO u cneunanbHocTIMU CIIO TEXHMYECKOTO M €CTECTBEHHO-HAyYHOrO IMpo-
¢wieit npodeccnoHaIbHOrO 00pa30BaHUs, NPEACTaBIE€H NPUMEPHBIM mepeueHb pedeparos
(1OKJIaZI0B), MHAMBHIyaTbHBIX IPOCKTOB.

B mporecce u3ydeHuss XMMUU BaXHO (OPMHPOBATH HMH(POPMALMOHHYIO KOMIIETEHTHOCTb
oOyyaromuxcs. IloaToMy mnpu OpraHuM3alué CaMOCTOSATENBbHOM pPabOThl HEOOXOIUMO aK-
[EHTUPOBaTh BHMMaHHE OOyyarolMXCs Ha IOHMCKe WH(pOpMAalMKd B CpeJICTBaX MacCcMeaua,
WutepHere, yuyeOHOM M CHELMANbHOM JMTEpaType C COOTBETCTBYIOUIMM O(opMiIeHHeM U
IPEJCTAaBICHUEM PE3yJIbTAaTOB.

W3ydenue o0061eo0pa3oBaTeIbHON yueOHOW JUCHUIUIMHBI «XHUMHUS» 3aBepuiaeTcs o[-
BeJIeHHeM HUTOroB B ¢opMe nuddepeHIupoBaHHOrO 3aueTa WM HK3aME€Ha B paMKax Ipo-
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MEXYTOUHOM aTTeCTalluu CTYAEHTOB B NPOLECCE  OCBOCHHS OIIOIT CIIO ¢ mnosnydeHueM
cpennero obmero obpasosanus (IIIIKPC, TIIICC3.)!.

MECTO YYEBHOW JUCIIATLJIMHBI B YYEBHOM ILJIAHE

VYuebHas AucUUIUIMHA « XUMHUSD SBIISETCS yY€OHBIM NIPEIMETOM 10 BBIOOPY M3 0053aTEIbHOM
npeaMmeTHoi ooactu «EctectBennbie Haykn» OI'OC cpegHero odmiero oOpa3oBaHus.

B npogeccuonanbHbpix 00pa3oBaTeNbHBIX OpPraHU3alMAX, pealn3yIoIIUX 00pa30BaTEIbHYIO
nporpaMMmy cpegHero oomiero oOpasoBanust B mpenenax ocoeHust OITOII CITIO na 6aze
OCHOBHOTO 00mIero o0pa3oBaHMs, ydeOHas IUCHMIUIMHA «XHMHS» HU3ydaercs B 001m1e00-
pasoBatensHOM 1HKiIe ydeOHoro OITIOIT CITIO na 6a3e OCHOBHOrO 0OIIero oOpa3oBaHUS C
nojydeHueM cpeanero obmero oopazosanus (IITIKPC, TIIICC3).

B yue6nbix mnanax I[MIIKPC, TIIICC3 mecTto y4eOHOW AMCUUIUIMHBI «XUMUS» — B COCTaBe
0011e00pa30BaTENbHBIX yYeOHBIX AMCHUIUIMH 1O BBIOOPY, (OPMHPYEMBIX U3 00s3aTeNIbHBIX
npeaMmeTHbix ooOsacteir ®I'OC cpeanero obmero obpaszoBanus, s npodeccuit CIIO wm
cneunanbHoctel CITO cooTBeTcTBY!IOIIEr0 NPOQ I NPOPECCHOHATBHOIO 00pa30BaHHUS.

PE3YJIbTATBHI OCBOEHU S YYEFHOM JUCHUILINHBI

OcBoeHue coaepkaHusl y4eOHOM JUCHUIUIMHBI «XHUMHUSI», OOCCIEUMBACT JOCTHKECHHE
CTYJIEHTaMH CIEAYIOIINX Pe3y/JIbTaTOB:

* JIUYHOCHIHBIX:

© YyBCTBO TOPJOCTU U YBAXEHUS K MCTOPUM U JOCTH)KEHUSM OTEUECTBEHHOM XHMM-
YeCKOI HayKu; XUMHUYECKH I'PaMOTHOE MOBeJIeHHE B IPOPECCUOHATIBHOMN AeATeNbHOCTH
U B OBITY ITpHU OOpALIEHUH C XUMHUUYECKUMHU BEIIECTBAMH, MaTeprallaMH U IpOLieccaMi;

© TOTOBHOCTb K NMPOJIOJDKEHUIO 00pa30BaHUs U MOBBILICHUS KBATU(UKALMKY B U30paHHON
npo(hecCUOHANIBHON JIeATENbHOCTH M OOBEKTHMBHOE OCO3HAHME POJIM XUMHUYECKUX
KOMIICTCHIIUH B 3TOM;

- YMEHHUE HCIOJb30BaTh JOCTHKECHHS COBPEMEHHOM XMMHYECKOM HAYKM M XMMHYECKHX
TEXHOJOTHI JJI MOBBIIEHUS COOCTBEHHOIO MHTEIUIEKTYaJbHOTO pa3BUTHS B
BBIOpAaHHOM MTPO(GECCHOHATLHON IEATEIEHOCTH;

. Memanpedmemubzx.

HCTOIb30BAHME PA3NINYHBIX BHJOB I03HABATCIBHON JEATENBHOCTH M OCHOBHBIX
UHTEJUIEKTYaJbHBIX OlNepaluui (MOCTAaHOBKM 3ajaud, (HOPMYIMPOBAHMUS THUIIOTE3,
aHaJM3a ¥ CUHTE3a, CPAaBHEHMsI, 00OOIIEHHUs, CUCTEMATH3allH, BbIBICHUS MPUYHMHHO-
CJICZICTBEHHBIX CBS3€H, MOMCKA aHAJIOroB, (HOPMYJIMPOBAHMS BHIBOJOB) JJISi PELICHUS
MOCTaBJIIEHHOW 3aJlaud, NPUMEHEHHE OCHOBHBIX METOJIOB TMO3HaHUS (HAOJIOICHMS,
HAay4YHOI'O 3KCHepI/IMeHTa) AJId U3Yy4YCHHUA PA3JIMYHBIX CTOPOH XHUMHYCCKUX 00BEKTOB U
NpOIeCCOB, €  KOTOPHIMH  BO3HHKAE€T  HEOOXOIUMOCTh  CTAJIKHUBAaThCS B
npodeccuoHanbHOM chepe;

©  HCIHOJB30BAHUC PA3JIMYHBIX MCTOYHUKOB I MOJTYYCHUSA XUMHYECKOM HHq)OpMaHI/II/I,
YMCHHUE OLICHUTH €€ OJOCTOBCPHOCTHL I AOOCTHXXCHUA XOPOIIMUX PE3YJILTATOB B
npodeccuoHanbHOM chepe;

. npedmemublx.
c(OpPMHPOBAHHOCTh MPECTABIECHUI O MECTE XMMUU B COBPEMEHHON HayyHOU KapTHHE
MHUpa; TMOHMMAaHUE POJIM XUMHUU B (OPMHPOBAHUHU KPYyro3opa M (yHKIHUOHAIBHOM
IPaMOTHOCTH YeJIOBEKa JIJIs peIlieH s MPaKTUYECKUX 3a/1ay;

- BJIQJICHHE OCHOBOIOJIAraloIlMMU XUMHUYECKUMH TOHATUSMH, TEOPHUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJb30BAHHE XUMHUYECKOW TEpMHUHOJIOTHEH U
CHUMBOJIMKOMH,

©  BIaJ€HHUEC OCHOBHBIMH MCTOJAaMHW HAYYHOI'O ITO3HAHHUA, HCIIOJIB3YEMBIMHU B XHUMHH:
HaOJIOICHUEM, ONHMCAaHUEeM, W3MEpEHHEM, SKCIEPUMEHTOM; YMEHHE 00padaThIBaTh,
OOBICHSTH pE3yIbTaTbl IMPOBCACHHBIX OINBLITOB W ACJIAaTh BBIBOABLI; T'OTOBHOCTH H
CHOCOOHOCTD IMPUMCHATH MCTOABI ITO3HAHWA IMTPU PCUHICHUH ITPAKTUYCCKHUX 3a1a4;

- C(l)OpMHpOBaHHOCTI) YMCHHA JaBaThb KOJIUYCCTBCHHBIC OLICHKU U MIPOU3BOJUTH PACUCTHI
0 XUMUYECKUM (hOopMysIaM U YpaBHEHUSIM;

T DK3aMeH IIPOBOIUTCS 110 PENIEHUI0 IIPOeCcCHOHATBHOM 00pa3oBaTeIbHOM OPraHU3aIINY JIU60 110 JKEeJIAHUIO CTY[eHTOB [IPU U3yYeHUN YIeOHON
JIACIMIIMHEL «XUMUS» KaK IPodUIbHON yIeOHOM JUCIIAIIINHEL.



©  BJIAACHUC IMpaBUJIAMH TCXHUKU 0€e30acHOCTH Ipu HMCHOJB30BAHUN XHUMHUYCCKUX

BCIICCTB;

- copMHUPOBAaHHOCTh COOCTBEHHON MO3MLMHU IO OTHOIICHUIO K XHMHUYECKOH HH(pOp-

Maluu, HonyqaeMoﬁ 13 pa3HbIX UCTOYHUKOB.

XapakTep caMOCTOATEJbHON PadoThHl 00y4aromuxcs, (popmMbl (BUAbI) TEKYIIEro u

HTOTOBOI0 KOHTPOJIA y4eOHbIX JOCTHKEHUH 00yUAO M XCS.

CamocrosiTenbHas paboTta o0yyaronuxcs npenoiaraeT Hanucanue pedeparos,

CO3JaHUC Hpe3eHTaHHfI, KOHCIICKTUPOBAHHUEC MaTCpUajida ¢ CUCTECMATU3UPOBAHUECM U aHAJIN30M,

BBINOJIHEHHUE MTPAKTUYECKUX 331aHUI U pabOTy Ha/l MPOCKTaMH.
DOpMBI TEKYIIETO KOHTPOJIA:
» 11a00paTOpPHBIC OIIBITHI;
» TIPaKTUYECKHUE 3aaHus;
» KOHTPOJIbHBIE PaOOTHL.

(DOpMOI;'I HpOMC)I(YTOHHOﬁ aTTeCTalli I10CJIC YETBIPEX CEMECTPOB U3YUCHUS ABJIACTCA IK3aAaMEH.

TEMATUYECKMM IJIAH
KoanuecTBo
HaumeHoBaHue pa3iesioB U TeM yacoB

144
BBeneuue 1
1. O01mas 1 HeopraHu4yeckasi XuMHsl 96
1.1. OCHOBHBIE IOHATHS U 3aKOHBI 6
1.2. Ilepnoauueckuii 3akoH u [leproguueckas cucremMa XUMHYECKUX )
aneMeHToB /.M. MeneneeBa u ctpoeHue aroma
1.3. Ctpoenue BemiecTBa 16
1.4. Bona. PactBopbl. DnekTponutudeckas: IUCCOIHAIIH 7
1.5. Knaccugukanysi HeOpraHM4eCKUX COEJUHEHUH U UX CBOMCTBA 25
1.6. XuMHuuyeckue peakiuu 17
1.7. MeTanbel 1 HEMETAILIIBI 20
2. Opranuyeckasi XuMus 47
2.1. OcHOBHBIE OHATHS OPTAHUYECKON XUMHUU U TEOPUsI CTPOCHUS 8
OPraHWYECKUX COETMHEHMI
2.2. YrneBogopo/ibl ¥ UX NPUPOAHBIE HCTOUHUKHI 13
2.3. Kucnopoacoaepxaniye OpraHM4eckue CoOeIMHEHUs 14
2.4. AzoTtcozaeprkaliie oprannaeckue coenunenus. [lomuMepsr 12
Hroro 144




Conep:xanue y4eOHOM M CHUIIIMHBI XUMHS

HaumenoBanue Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble PadOThI M MPAKTHYECKUE 3aAHATHS, Oo0bem YpoBeHb
pa3aesioB M TeM caMoCTOsITeJIbHAs paboTa 00y4yalonmxcs, Kypcopasi pabora (IIpoeKT) 4acoB OCBOCHUA
1 2 3 4
Beenenue
Laac Hayunble MeTo1bl MO3HAHUS BELIECTB U XUMHUYECKHUX SIBJICHUU. Ponb 3kcniepuMeHTa u 1 2
TEOpHUH B XUMHUH. MOJEITUPOBAHNE XUMUYECKHUX IIPOLIECCOB.
Pa3znen 1.0BIAAA U HEOPTAHUYECKAS XUMUSA 96
1.1. OcHoBHBIE OcHoBHbIEe MOHATHA XUMHUH. BemectBo. ATom. Monekyna. XUMUYECKUNA 3JIEMEHT.
TNOHSTHS 3AKOHBI | ; 4 4 Amnnorponusi. IlpocTeie U cioxHble BemecTBa. KadyecTBEHHBIN M KOJIMYECTBEHHBIN 2
XUMHHU COCTaB BeHIECTB. XUMHUYECKHEe 3HaKU U (opMynbl. OTHOCUTEIbHBIE aTOMHAas H
6 4acoB MOJIEKYJIsIpHas Macchl. KonndecTBo BemecTsa. 5)
OcHoBHBbIE 3aKOHBbI XMMHUH. CTexuoMmeTpus. 3aKOH COXPAaHEHUsI MacChl BEILLECTB.
112 3aK0OH OCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOM CTPYKTYphL. 3aKOH ABOTaapo 1 2
CJIE/ICTBHS UX HETO.
KounrpoabHas padora o reme: «OCHOBHbIE TOHATHUS U 3aKOHBI XUMUU» 1 2
CamocTosiTesibHasA padoTa: BBHITIOJHEHHE IOMAITHUX 3adaHuii o teme 1.1
[TpumepHas TeMaTuKa BHEAYAUTOPHONU CaMOCTOSITENIEHOM pabOTHI:
1. BuorexHoznorus u reHHas MH>xeHepust — TexHosorun XXI| Beka.
2. HanoTtexHONOTHsI KaKk NMPUOPUTETHOE HANpaBlIeHHE PAa3BUTHS HAyKH W MPOU3BOJACTBA B 4 5
Poccuiickoit @enepanuu.
3. HHnuBuIyambHOE JOMAITHEE 3a/1aHKe
4. HnpuBunyaipHOE TOMAIllHEE 3aJjaHHe
1.2 Mlepuoanyeckuii Iepuoanuecknin 3akon .M. MengeaeeBa. Otkpeitne J[.MI. MenneneeBbiM
3aKO0H, [lepuonnueckoro 3akona. Ilepmommueckuit 3akoH B (opmynupoBke .M.
nepuoInYecKas 121 Menneneena. 3 5

CHCTEMA M CTPOEHHUe
aToMma
5 yacoB

[leprognueckast TabnuMIa XUMHUYECKHUX DSJIEMEHTOB — Tpadudeckoe OTOOpaKeHue
MEPHONIECKOro 3akoHa. CTPYKTypa MepruOINISCKON TaOIUIIBI: TIEPHOBI (MaIbie U
OosbIne), rpynnsl (TaaBHas U MOOOYHAs).




Crtpoenue atoma u nepuoanyeckuii 3axkon [I.U. MenneneeBa. AToM — clioxKHas
gactuna. Sapo (IpOTOHBI W HEHUTPOHBI) W AIIEKTPOHHAS 000y0YKa. M30TOImbI.
CrtpoeHre »SIEKTPOHHBIX O000JOYEK AaTOMOB D3JEMEHTOB MajblX IEPHOJIOB.
Oco0OeHHOCTH CTPOCHHS SJCKTPOHHBIX OOOJIOYEK AaTOMOB JJIEMEHTOB OOJBIINX
122 epruo1oB (IepexoaHbix 3aementoB). [lorstre 06 opOuTamsx. S-, p- u d-OpOuranm.
DNeKTPOHHBIE KOH(UTYpAITH ATOMOB XUMHUYECKUX JIEMEHTOB.

CoBpemenHas (popMyIHpOBKa NMEPUOJUUYECKOrO 3aKOHA. 3HAUCHUE MEPUOAUYECKOTO
3aKOHA U IIEPUOJUYECKON CHCTeMbl XuMudeckux aiemMeHToB .M. Menneneesa s
pa3BUTHS HAYKU U MOHUMAaHMs XUMUYECKOW KapTUHBI MUDA.

HpaKaneCKne 3aHATHUA.
1.CTpOCHI/IC QJICKTPOHHBIX 000JI10YEK aTOMOB.

2
IIpakTnyeckas padora:
1.MogenupoBanue noctpoenus Ilepuoanueckoil TabIMIbI XUMHUUECKUX JIEMEHTOB.
Konrtpoabnasi pa6ora mno teme «llepuoguueckuili 3aKk0H W NEpUOAMYECKas CHUCTEMa Ha 1
OCHOBE YUYEHHS O CTPOCHUH aTOMay
CaMocTosiTe1bHAsi padoTa: BBIIOJIHEHUE JIOMAIHUX 3a/1aHuil o Teme 1.2
[IpumepHas TemMaTvKa BHEAYAUTOPHON CaMOCTOSITENILHOM pabOThI:
Kuznp n gesrensHocth .M. Menaeneena. 3
«[lepuonnyeckomy 3akoHy Oyayliee HE TPO3UT Pa3pYLIEHHUEM. . ).
IToaroTOBUTH KApPTOUYKU K MPAKTUYECKOH padoTe
1.3.Ctpoenue Honnas xumuyeckasi cBsa3b. KaTHOHBI, X 00pa3oBaHUE U3 aTOMOB B pe3yJbTaTe
BelecTBa rpolecca OKUCIeHHs. AHUOHBI, UX 00pa30BaHUE U3 aTOMOB B pe3yibTare Impolecca
(16 4acos) 131 BOCCTaHOBJICHUA. MIOHHAs CBA3b, KaK CBSA3b MEXKAY KaTUOHAMHU Y aHMOHAMHU 3a CYET
ANEKTPOCTATUYECKOr0 MpUTsKeHHs. Kiaccudukanus HMOHOB: MO COCTaBY, 3HAKy
3apsijia, HaJMYUIO0 TUAPATHOM 0005104ku. VOHHBIE KpHCTANIMYECKUE PpEIIeTKH.
CBolicTBa BEIIECTB C HOHHBIM TUIIOM KPUCTAJUIMYECKOMN PEIIETKH.
KoBanenTHasi xumMmuyeckasi cBfi3b. MexaHu3M oOpa30BaHUS KOBAJIEHTHOH CBS3U 10

(0OOMEHHBI M JTOHOPHO-AKIENTOPHBIN). DJIEKTPOOTPHUIATENHHOCTh. KoBasieHTHBIE
132 MOJISIpHAsE U HEMoJsipHas cBsi3u. KpaTHOCTh KOBajJ€HTHOU CBA3U. MONEKyIIpHbIE U
aTOMHBIC KpPUCTAJUTMYECKHE pemeTku. CBONCTBAa BEMIECTB C MOJICKYJISIPHBIMH H
ATOMHBIMH KPUCTAINTMYECKUMH PEHIETKAMH.

MeTauinueckas CBA3b. Merannndeckas KpucCTaJlJIn4eCKas peIICTKa n

1.3.3 o
METaJNIMYeCcKas XUMHYECKas CBA3b. DU3NMUYECKHUE CBOMCTBA METAJIJIOB.




ArperatHbie COCTOSIHHSI BelleCTB M BOJAOPOJAHAasl CBsi3b. [Bepaoe, XKUAKOE W

1.34 ra3oo0pa3Hoe cocTostHus BemiecTB. [lepexoa BemiecTBa M3 OJHOTO arperatHoro
COCTOsIHMS B Apyroe. BogopoaHas cBsi3b.
Yucrole BemecrBa U cMmecu. [lonstue o cMecu BemecTtB. ['OMOreHHblE U
135 rereporeHHbsie cMecu. CoctaB cMeceil: oObeMHasi M MaccoBasi JA0JIM KOMIIOHEHTOB
CMECH, MaccoBas 10JIsI IPUMECEH.
MucnepcHble cuctembl. [loHstue o mgucnepcHou cucrteme. JlucmepcHas dasza u
1.3.6 TUCTIepCHOHHAsE cpena. Kiaccudukanus aucnepcHbx cucrteM. [loHsTHE O
KOJUIOUJIHBIX CHUCTEMAX.
JlaGopaTopHbIe ONBITHI
1. O3HakoMJIeHHE C KPUCTAJUIMYECKUMHU pEIIeTKaMH BEIECTB.
2. CocraB cMeceil: 00ObeMHAss ¥ MaccoBasl JOJM KOMIIOHEHTOB CMECH, MaccoBas JIOJIS
MpUMeCeH.
3. IlpuroToBieHue cycrnieH3uH KapOOHAaTa KaJbLUs B BOJE.
4. TlomydeHue >MyJIbCUM MOTOPHOTO Macha.
5. O3HAaKOMJIEHHE CO CBOMCTBAMHU JMCIIEPCHBIX CHCTEM.

IIpakTH4yeckue 3aHATHS:

1.

[IpakTukym no peuieHuro 3agad 1no reMe: «CTeneHb OKUCIEHHUS 3JIEMEHTOB B

COEIMHEHUSX Mo X (hopMyIam»

2. TlpakTukyMm 1o pemieHuro 3amad 1mo teme: «CocTtaB cMmeceil: o0beMHass U MaccoBas

JA0JJHU KOMITIOHECHTOB CMCCH, MaCCOBasa J0JIA an/IMeceﬁ.»

KonTtpoabHnas pa6ora no teme «CTpoeHHE BELIECTBAY

CamocTrosiTejibHAsi pa6oTa: BBITIOJHEHUE IOMAITHUX 3a1aHni 110 Teme 1.3

[TpumepHas TeMaTHKa BHEAyAUTOPHON CAaMOCTOSTETLHON pabOThI:

1. I'pyboaucnepcHble CHCTEMBI, UX KJIAaCCU(PUKALUs U UCIOIb30BaHUE B MPO(HECCHOHATILHOM
JESATEIBHOCTH.

Noogwn

Kocmernueckue remm.

[IpumeneHne CyCrieH3Hil U IMYJIbCUN B CTPOUTEIIBCTBE.
NuauBunyansHOE JOMANTHEE 3aaHUE
NunuBuayansHOE JOMAIHEE 3a1aHUE
WNHnuBuayanpHOE JOMAIIHEE 3aJaHUE




1.4. Boaa. PacTBopbl.

Bona. PactBopbl. PacTBopenne. Boja kak pacTBoputelb. PacTBOpUMOCTh BEIIECTB.

OuekTposuTudeckas | 1.4.1 | HacbllieHHble,  HEHACBILICHHBIE, IIE€PECBHIILIEHHbIE  PACTBOPHL.  3aBUCHUMOCTh
JMCCOIHALIHST PacTBOPUMOCTH T'a30B, KUAKOCTEH U TBEP/bIX BEIIECTB OT Pa3IUYHbIX (PAKTOPOB.
(7 yacoB) MaccoBas J10Jis1 paCTBOPEHHOT'O BEIIECTBA.
DVIEKTPOJIMTHYECKAs]  JAUCCONMALMA.  OJEKTPOJUTBI U HEIIEKTPOJIUTHI. 3
1.4.2 | DnekTponutudeckas Aucconuanus. MeXaHu3Mbl SJICKTPOIUTUYECKON TUCCOIMALIAN
JUISL BEUIECTB C PAa3JIMYHBIMM THUIAMU XUMHUYECKOM CBA3U. ['MapaTupoBaHHbBIE U
HErUuApaTUpOBaHHbIE HOHBL. CTENEHb AEKTPOIUTHUYECKON quccouuranuu. CUibHbIE U
ciabpie  3NEeKTpoJUThl. OCHOBHBIE TOJOXKEHHS TEOPUU  DIIEKTPOIUTHUYECKON
nucconuanuu. Kucinorsl, OCHOBaHHS M COJIM KaK DJICKTPOJIUTHL.
IIpakTuyeckas padora
1. IlpuroroBieHue pacTBopa 3aJaHHON KOHIIEHTpALIU.
IIpakTH4yecKkue 3aHATHS:
1. IlpakTuKyM MO pEeMICHUIO 3a/1a4 DIEKTPOJIUTUYECKAS TUCCOLIUALIMSL. 5
2. IlpakTukym mo pemieHuto 3a1ad OCHOBHBIE MOJIOKEHUS TEOPHH AJIEKTPOIUTUYECKOM
nucconuanuu. Kucinorsl, OCHOBaHHS M COJIU KaK 3JIEKTPOJIUTHI.
3. IlpaxkTukym 1o peuieHuro 3aaad no reme «PactBops»
4. TIpakTKyM 1O pEHICHUIO0 3a1a4 1Mo TeMe « Teopust JJIEKTPOIUTHIYECKON TUCCOIIUALIUN
KontpoabHas padora 1o teme: «JIEKTPOIUTHUECKAS TUCCOITUALUS 1
CamocrosiTesibHas padoTa: BHITIOJHEHUE JOMAIIHUX 3a/1aHuii 1o teme 1.4
[TpumepHas TemMaTuKa BHEAYAUTOPHONU CaMOCTOSITENIEHOM pabOTHI:
1. PactBOpHI BOKPYT HaCc. 3
2. Bopa kak peareHT u Kak cpea JUisi XMMUYEeCKOro Mpoliecca.
3. Twurmsr pacTBOpOB.
Tema 1.5. Kucaorel m ux cpoiictBa. KucioTel Kak 3J€KTPOIMTHI, UX KiIacCH(PUKAIMUSA IO
Knacenduxanus 151 | pa3nuuHbIM TpU3HAKaM. XHUMHUYECKHE CBOWMCTBA KHCIOT B CBET€ TEOPUU
HEOPraHuYeCcKUuX AIIEKTPOJIUTHYECKON IYICCOIIHAIINH. OcobennocTn B3aUMOJIEUCTBUA
COeTMHEHUI 1 uX KOHI[EHTPUPOBAHHON CEPHOM M a30THOM KUCIOT ¢ MeTayiaMu. OCHOBHBIE CITOCOOBI
CBOICTBA MTOJTYYEHHS] KUCJIOTBHI. 13
(25 yacoB) OcHoBaHus U UX cBoiicTBa. OCHOBAaHUS KaK AJIEKTPOIIUTHI, UX KiIaccu(HUKAIMs O
pa3IMYHBIM TpPU3HAKAM. XHWMHYECKHE CBOMCTBA OCHOBAHMHW B CBET€ TEOPUHU
1.5.2 | snexTponuTHYECKOM Auccoruanyu. Pa3noxeHne HepacCTBOPUMBIX B BOJIE OCHOBAHU.

OcHoBHbIE CIOCOOBI MOTYYEHHS] OCHOBAHUH.




Coumn 1 ux cBoiictBa. Conu Kak 1eKTposuThl. COIM CpeHUE, KUCIIBIE 1 OCHOBHBIE.
XUMHUYECKH CBOMCTBA COJIEH B CBETE TEOPHU DIICKTPOIUTUYECKOW IHMCCOIMAIINU.

1.5.3 | CnocoObl mOTy4YeHHSI COJICH.
I'maponus cosneil.
Oxkcuapl W ux cBoiictBa. ConeoOpasyromue W HECoJeoOpa3yrIue OKCHIIBI.
OcHoBHbIE, aMPOTEpPHBIC U KUCIOTHBIC OKCUIBL. 3aBUCUMOCTh XapaKTepa OKCHAA OT
15.4 | cremeHn OKHCICHHS OOpa3yIEro €ro MeTauia. XUMHYECKHE CBOWCTBA OKCHIIOB.

ITonmy4yenue OkCUI0B.

JlabopaTopHble ONBITHI:

CoNoR~ LN E

I/ICHI)ITaHI/Ie paCTBOpOB KUCJIOT I/IHI[I/IKaTOpaMI/I.
BzanmoeiicTBrE METAIIJIOB C KHCIOTaMHU.
BsanmoselicTBre KUCIOT C OKCHIaMH METAJIJIOB.
BzanmoeiicTBrE KUCIIOT ¢ OCHOBAHHSIMHU.
BsanmoelicTBre KHCIOT C COJISMH.

HcnbiTanue pacTBOPOB LIEI0UYEH MHIUKATOPAMH.
BsanmopeiicTBue 1menodeii ¢ COISIMU.
PaznoxeHne HepacTBOPUMBIX OCHOBaHUM.
BsanmoseiicTBue cojiel ¢ MeTaajIaMu.

10. B3aumoeiicTBHE COJIEN € COISIMU
11. I'maponus coneil pa3aMyHOro THIIA.

11

KOHTpOJ’ILHaSI pa60Ta 1O TEMC ((KJ'IaCCI/I(i)I/IKaLII/IH HCOPTaHUYCCKUX COCOVHEHNN 1 UX CBOMCTBa»

CaMocTosiTe1bHasi padoTa: BRINOJIHEHHE JOMAIIHUX 33aJaHui o Teme 1.5
[IpumepHas TemMaTuKa BHEAYAUTOPHON CaMOCTOSITENIbHOM pabOThI:

el A

CepHas kucinoTa — «xjae0 XUMHUYECKOM MPOMBILIUIEHHOCTH.

Hcnonp30BaHne MUHEPATbHBIX KUCIOT HAa MPEANPUATHAX Pa3IMuHOTO MPOQUIIs.
OKcHIBI U CONU KaK CTPOUTENIBHBIE MATEPHAIIBI.

Hcropus rurca.

1.6. XumMunueckue
peaxkiuun

(17 gacos)

16.1

Kaaccnpukanmsa xuMu4yecknx peaknmid. Peaknum coelMHEHUs, pa3ioXKeHUS,
3amenieHusi, obmena. Kartamutuyeckme peaknuu. OOpatumble U HeoOpaTHMBbIE
peakiuuu. ['OMOreHHBIE ¥  TETEPOr€HHBIE pPEaKUMH. OJK30TEPMUYECKHE U
SHAOTEpPMUYECKUE  peakuuu. TermioBoll  3h(deKT  XUMHYECKHX  peaKiuil.
TepMoXUMHUUECKHE ypaBHEHUS.

13

10




1.6.2

OKHCINTEIbHO-BOCCTAHOBUTEILHBIE peakuuu. Crenenp okuciieHus. OKUCINUTENb
W BOCCTaHOBJICHHE. BoccTaHOBUTEIR U OKHCIICHHUE. MGTO,Z[ QJICKTPOHHOI'O OanaHca
JJI1 COCTaBJICHUSA ypaBHCHI/If/’I OKHCIIMTCIBbHO-BOCCTAaHOBHUTCIBHBIX peaKuHﬁ.

1.6.3

CxopocTh XUMHYECKMX peakuuil. [loHsTHE O CKOPOCTH XMMHUYECKHX PEaKIUH.
3aBUCHMOCTh CKOPOCTH XMMHUYECKUX PEaKIHUW OT Pa3slUIHBIX (PAaKTOPOB: MPHUPOIBI
pearupyromux  BEHIeCTB, MX KOHLEHTPALlUM, TEMIEPaTypbl, MOBEPXHOCTH
CONPUKOCHOBEHUS U UCIIOJIb30BAHUS KaTaIN3aTOPOB.

1.6.4

OOpaTuMoCTh XMMHYeCKUX peakuuii. OOpaTuMble W HEOOpaTUMbIE pPEaKLUU.
XUMHUYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEIEeHUs

JlabGopaTopHble ONBITHI:
1. 3aBucuMoCTH CKOpPOCTH B3aI/IMOIleI>JICTBH$I COJITHOHM KHUCJIOTHEI ¢ METaJUIaMU OT HX npu-

POBI.

2. 3aBUCHMOCTHh CKOPOCTH B3aWMOJICHCTBUS IMHKA C COJITHOW KHCIIOTOW OT €€ KOHIICH-

TpaIuu.

3.3aBUCUMOCTb CKOPOCTH B3auMoericTBusa okcuaa meau (1) ¢ cepHoit kucinoToit ot Tem

nepaTyphl.

KonTtpouabHasi pa6ora 1o teme «XUMUYECKHE PEAKIIUID)

CamMocTosiTe1bHasi padoTa: BRINOJIHEHHE JOMAIIHUX 3aJaHui 1o Teme 1.6
[IpumepHas TemMaTuKa BHEAYAUTOPHON CaMOCTOSITENIbHOM paOOThI:

CoNoOR~WNE

Peaxuus ropeHus Ha MpOU3BOJICTBE.

Peakuust ropenus B ObITY.

BupryansHoe MOAENMPOBAHNE XUMUYECKUX ITPOLIECCOB.
DNeKTpOIN3 pacTBOPOB AIEKTPOJIUTOB.

DNEKTPOIN3 PacIIaBOB JIEKTPOIUTOB.
WNHnnBuayansHOE JOMAIIHEE 3aaHue
WNupuBuayanbHOE JOMAIIHEE 3aJaHUe
WNHnuBuayanpHOE JOMAIIHEE 3aJaHUe
NunuBuayanbHOE JOMAIIHEE 3aaHUe

10 NunuBuayanpHOE MOMAITHEE 3aaHue
11. UunuBuayanpHOE JOMAITHEE 3a/IaHue

11

11




1.7 MeTaJLiibl "
HeMeTaJIbI

(20 yacos)

MeTtaibl. OCOOEHHOCTH CTPOEHHUS aTOMOB W KpucCTauioB. DU3MYECKHE CBOHCTBA
1.7.1 | meramnoB. Knaccudukanus MeTalyioB IO pPa3IUYHBIM TpHU3HAKaM. XHUMHUYECKHE
CBOMCTBA  METAUIOB.  DJICKTPOXMMHUYECKUH  PpAl  HANOPSOHKEHWH  METaLIOB.
MeramiorepMmus.

OO6mme  cmocoObl  TMOMydeHHsT  MeTauioB.  [loHsATHE O  METaUTyprum.
[MupomeTaimyprusi, THAPOMETALTYPTHUS U AJIEKTPOMET

tauryprusi. CriiaBel YepHBIC U IIBETHBIC.

Hemeramibl. OcoGeHHOCTH CTpOeHHsI aToMOB. HemeTanibl — MpoCThie BEIECTBA.
3aBUCMMOCTh CBOMCTB TajJlOT€HOB OT MX mosioxkeHus B llepuoamdeckoil cucrteme.
1.7.2 | OxucnurenbHbIe U BOCCTAHOBUTENIBHBIE CBONCTBA HEMETAINIOB B 3aBUCHMOCTH OT UX
MOJIOKEHUS B PSIY AIEKTPOOTPULIATEIBHOCTH.

12

JlabopaTropHble ONBITHI

1.3akanka v OTIYCK CTaJH.

2.03HaKOMIIEHUE CO CTPYKTYypaMU CEporo v 0eoro 4yryHa.
3.PacriozHaBanue py xenesa.

IIpakTnyeckas padora
1 TTomy4yenue Bogopoaa
2 [lony4yeHnue Kuciopoaa
3 [Nonyuenue yraekucioro rasa.llomydyenne ammuaka
1. TIpakTHKYM IO pellleHUI0 3a/1a4 10 TeMe «PeneHne SKCnepuMeHTaIbHbIX 3a71au.

KOHTpOJ’ILHaﬁ paﬁoTa o TeMe «MeTalibl 1 HEMETaJlIbl

CaMocTosiTe1bHasi padoTa: BRINOJHEHHE JOMAIIHUX 33aJaHui o Teme 1.7
[IpumepHas TemMaTuKa BHEAYAUTOPHON CaMOCTOSITENIbHOM pabOThI:
1. Oxpana okpyxaromeil cpesibl 0T XMMHUYECKOT0 3arpsi3HEHMS.
KonunuecTBeHHbIE XapaKTEPUCTUKH 3arps3HEHUS OKPYKAIOIIEH CpeIbl.
3amuTa O030HOBOIO 3KpaHa OT XUMHYECKOro 3arps3HeHus. MHepTHble win
0J1aropoIHbIE Ta3bl.
4. Poxnaroniye coiau — rajJoreHsl.
5. XuMHs METaJIOB B MOEH MPpOoeCCHOHATBHOMN 1eATEIbHOCTH.
6
7.

wmn

. XUMUS HEMETAJUIOB B MO€H MpodecCHOHaNbHOMN AeATeIbHOCTH.
NuauBuayanbHOE TOMAIIHEE 3aJaHUE

Paznen 2. OPTAHUYECKAS XUMUSA

47

12




2.1.0cHoBHbBIE
TMOHSATHS
OpraHuyvecKoi
XHMHUM U Teopus
CTPOEHUA
OpPraHMYecKux
coeIuHeHu i

(8uacos)

IIpenmer opranmveckoii xumuM. [IpupoaHble, UCKYCCTBEHHbIE U CHHTETUYECKHE
2.1.1 | oprannueckue Beniectsa. CpaBHEHHE OPraHMIECKUX BEIIECTB C HEOPTAHMIECKUMH.
BanentHoCTh. XMMHYECKOE CTPOEHUE KAK MOPSAJOK COEIUHEHUS aTOMOB B MOJIEKYJIBI
10 BaJIEHTHOCTH.

Teopusi cTpoeHusi opranumuyeckux coeauHennii A.M. BbyriepoBa. OcCHOBHbIC
IIOJIOXKEHUSI TEOPUM XHMMHUYECKOro CTpoeHus. M3omepus u m3omepbl. XMMHUECKUE

2.2.2 .

dbopMyIIbl U MOJIETH MOJIEKYJ B OPraHUYECKON XUMUH.

Kaaccudukanus oprannyecknx Bemrectn. Kiaccupukamus BeImecTB Mo CTPOCHUIO
993 | YIVIEPOJHOTO CKeNeTa M HATMIHIO (YHKIIMOHATBHBIX TpyMIl. ['OMOJIOTH ¥ TOMOJIOTHSI.

Hauana nomenknatypsr IUPAC.

JlabopaTopHbIii ONBIT
1. UsroromneHue mojenei MOJIEKYJ OpraHUYECKUX BEIIECTB.
2. IlpakTMKyM 1no pemeHuro 3aga4y no teme. " Kiaccuduranmus opraHMYECKHX
BelecTs”

KonTtpoJabHas padora o reme «OCHOBHBIE IOHATHSI OPraHUYECKON XUMHUH U TEOPUs
CTPOEHUS OPTraHUYECKUX COCITMHEHUI

CamMocTosiTe1bHAsi padoTa: BBIIIOJIHEHHE JOMAIIHUX 3aJaHui 1o Teme 2.1
[IpumepHas TemMaTuKa BHEAYAUTOPHON CaMOCTOSITENIbHOM pabOThI:
1. Kpatkue cBeeHHs 110 HCTOPUM BO3SHUKHOBEHUS U PA3BUTHS OPraHUYECKON XUMUH.

2. Xwuseb u gesarensHOCTh A.M. ByTiieposa.
3. Buranmusm u ero kpax..

2.2.Y11eBoA0pOALI H
HUX NPUPOIHBIE
HCTOYHUKH

(13 yacoB)

1 AJIKaHbl. AJIKaHBI: TOMOJIOTHYECKUU PsJl, U30MEpUsI U HOMEHKJIATypa aJKaHOB.

XUMHYECKHE CBOMCTBAa alKaHOB (M€TaHa, »JTaHa). TOpPEHHE, 3aMelIeHUE,
pasyIo)KeHue, neruaprupoBanue. [ I[puMeHenre ankaHoB Ha OCHOBE CBOMCTB.

211

AJIKeHbl. DTUJICH, €ro MoJlyuyeHue (IeruIpupoBaHuEM dTaHa, AeMoIUMepr3aluei

1 noJnA THIIEHa). ['oMosnornueckuii psii, n30Mepusi, HOMEHKJIaTypa aJIKEHOB.

299 XuMHUYECKUE CBOMCTBA ATHIIEHA: TOPEHHE, KAaUeCTBEHHbIE peakiuu (0O0eciBeunBaHne
OpoMHOI BOJBI M pacTBOpa MepMaHraHara Kajus), TuapaTalys, MoJIuMepHu3aIusl.
IIpuMeHeHne ITUIeHa Ha OCHOBE CBOMCTB.
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2.2.3

Juenbl U Kaydyku. [loHsiTHe 0 AMeHaX Kak yrieBoAopoAax € JABYMsI JBOHMHBIMHU
1 cBs3smu. ConpsbkeHHbIC THeHbl. XMMHUSCKHE CBOMCTBA OyTaaueHa-1,3 u u3onpeHa:
oOecrBeunBaHre OpPOMHOM BOJBI M MOJMUMEpHU3alsl B Kaydyku. HarypanbHblii u
CUHTETHYECKHE KaydyKu. Pe3uHa.

2.2.3

1 AJIKMHBI. ATleTHiIeH. XMMUYECKHUE CBOMCTBA alleTUIICHA: TOPeHHUE, 00eCIBEYHMBAHNE
OpOMHOH BOJbI, NMPUCOSAMHEHUE XJIOPOBOJIOpOJAa W Tuaparanus. [IpumeneHune
aleTUJICHa Ha OCHOBE CBOMCTB. MEKKIIacCOBast U30MEPHsI C alIKaIMCHAMM.

2.2.4

1 Apensl. benzon. Xumuueckue cBOWCTBa OCH30/1a: TOPEHUE, PEAKIIUU 3aMEIICHHS
(ranorenupoBanue, HUTpoBanue). [Ipumenenue 6eH3051a Ha OCHOBE CBOWCTB.

2.2.5

1 IIpupoanble HCTOYHUKH YTIJIeBOAOPOAOB. [IpupoaHbIiil ra3: cocras, IpUMEHEHUE B
Ka4ecTBE TOILINBA.
Hedts. CoctaB u nepepaborka nedtu. [leperonka Hedru. HedrenpoaykTs.

IIpakTnyeckas padora
[Tonmy4yeHue aneTuiICHa U JOKA3aTeIbCTBO €r0 HEMPEICIbHBIX CBOMCT
JlabopaTropHblie ONBITHI

1.
2.

O3HakoMmIIeHHE C KOJIEKIUEeH 00pa3ioB HETH U MPOILYKTOB €€ MepepaboTKH.
O3HakoMJIEHHE C KOJUIEKLIMEeH KaydyKoB U 00pa3liaMy U3Jeuil U3 pe3uHsbl.
IIpakTukym no pemennio 3agay "HomeHknarypa u uzomepus ajakaHoB"

KOHTPOHLHaﬂ paGOTa 10 TEMC ((yl"J'IeBO,ZLOPOI[LI " UX NPUPOAHBIC UCTOYHUKU

CamocTrosiTejibHAsi pa60Ta: BBITIOJHEHUE IOMAITHUX 3a/IaHUN TI0 TeMe 2.2
[TpumepHas TemMaTuKa BHEAYAUTOPHONU CaMOCTOSITENIEHOM pabOTHI:

1.
2.

©ooN R

DKOJIOTHYECKUE aCIIEKThI UCIIOJIH30BAHUS YTIIEBOJOPOIHOTO CHIPHSI.

DKOHOMHMYECKHE AaCHEeKThl MEXIYHApPOJHOIO COTPYAHUYECTBA MO HCIOIb30BAHUIO
YTJIEBOJIOPOTHOTO CHIPHSI.

Hctopusi OTKpeITUS U pa3pabOTKM Ta30BbIX M HE(TAHBIX MECTOPOXKACHUI B
Poccuiickoit @enepanuu.

XuMHUs yTIAEBOJOPOIHOTO CHIPBS M MOl OyAymas mpodeccus.

YT1eBo10pOIHOE TOIIIIMBO, €T0 BBl U Ha3HAYCHHUE.

CuHTeTHYeCcKe KayqyKH: HCTOPUSI, MHOTOOOpa3He U MEPCIEKTUBHIL.
PesunoTexHMUeCcKoe MPOU3BOCTBO M €T0 POJIh B HAYYHO-TEXHHYECKOM IpoTpecce.
CBapoyHO€ MPOU3BOJICTBO U POJIb XUMHUH YIJIEBOJIOPOJIOB B HEH.

Hedtr m ee TpaHCHOpPTHpPOBKAa KaK OCHOBAa B3aMMOBBITOJHOTO MEXKIyHAPOIHOTO
COTPY/IHMYECTBA.
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2.3.
Kucaopoacoaep:kain
He OpraHuvecKune
coeIMHEeHHs

(14 gwacos)

231

Cnuprel. [lomyyeHue sTaHona OpOXKEHHEM IVIIOKO3bl M TUApaTalMed STUIICHA.
['mapokcunpHas rTpynma Kak — (QyHKuMoHanbHas. [loHATHE O TOpeAenbHBIX
OIIHOAaTOMHBIX CIHUpPTax. XWUMHUYECKHE CBOMCTBA JTAHOJNA: B3aUMOJIECHCTBUE C
HaTpueM, 0Opa30BaHUE NPOCTBIX U CIOXHBIX S(PHUPOB, OKUCICHUE B ANbICTHUIL.
[IpuMeHeHHE STaHOJa HAa OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 IIOCIECACTBUA H
IIPEAYIPEKICHUE.

I'munepuH Kak MpencTaBUTEIb MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakuus Ha
MHOroaToMHble cnupThl. [IpuMeHeHue rnuuepuHa.

2.3.2

®enos. Ouznueckue U XMMUYECKHE CBOMCTBA (peHosa. BzanmHoe BiMsiHEE aTOMOB B
MoJekyse (eHosa: B3aMMOAEHCTBUE C THAPOKCHIOM HATPHsl U a30THOW KHUCIIOTOM.
[IpumeHenne GpeHoma Ha OCHOBE CBOMCTB.

2.3.3

Aabaeruasbl. [Tonstue 06 anpaeruaax. AnpiaeruaHas rpynmna kak GyHKIHOHAIbHAS.
dopmManpaeruj MU €ro CBONCTBA: OKHUCIEHHE B COOTBETCTBYIOIIYIO KHCIOTY,
BOCCTAHOBJICHHE B COOTBETCTBYIOWIUK criupT. [lonydeHue anbIeruioB OKHCIECHUEM
COOTBETCTBYIOIIMX CIUPTOB. [IprmeHenue popmanbaeruia Ha OCHOBE €ro CBOMCTB.

2.3.3

KapOonoBbie kucaothl. [Tonarue o kap6oHOBBIX kuciaoTax. KapOokcunpHas rpynna
Kak (yHKnuoHanbHas. ['OMONOTMYECKHH  psl  TPENeNbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCJHOT. IlodydyeHne kKapOOHOBBIX KHCIOT OKHCIEHHEM allbJETH/IOB.
XVMHYECKHE CBOMCTBA YKCYCHOM KHCIOTHI: OOIIME CBOMCTBA C MMHEPAIbHBIMHU
KHCJIOTaMU U peakius 3tepupukanuu. [IpumeHeHne yKCyCHON KHCIOTBI HAa OCHOBE
CBOMCTB. BeIcIne )KMpHBIE KHCIOTHI HA TPUMEPE NAIBMUTHHOBOW U CTEAPUHOBOIA.

234

Choxuble 3¢upbl M kupbl. [lodydeHue cinoxHbIX 3(QUPOB  peakuueit
srepuukanmu. CroxxkHbele 3pupbl B IpUpojie, UX 3HaueHue. [IpuMeHeHue cioKHbIX
3(pHUpPOB Ha OCHOBE CBOWCTB.

Kupsl kak crnoxxuble 3¢pupsl. Knaccudukanus xupoB. XMMHUUYECKHE CBONCTBA KUPOB:
TUAPOJIN3 U THAPUPOBAHUE KUAKUX KUPOB. IIpruMeHenune :K1upoB Ha OCHOBE CBOMCTB.
Mpuia.

2.3.5

YraeBoabl. YTiaeBoJsl, UX Kilaccu(uUKalusa: MOHOcaxapuabl (TJIIOK03a, QpyKTo3a),
JUcaxapubl (caxapo3a) U nmosuvcaxapubl (KpaxMai U HEeJUTio03a).
['mrok03a — BEIIECTBO C JBOWCTBEHHON (DyHKIMEN — anbIeruocoupT. XUMHUECKUE
CBOMCTBA IIFOKO3bI: OKHCIICHHE B INIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHUE B COPOUT,
cnupToBoe Opoxkenue. [IpuMeHeHne TiIoKo3bl Ha OCHOBE CBOMCTB.
3HaueHue YIJIEeBOJOB B KMBOW MPHUPOJE M KW3HU denoBeka. [loHsATHE O peakiusx
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MMOJIMKOHJACHCAINH W TUAPOJIM3a Ha IMPHUMEPC BsaHMonpeBpameHHﬁ: TJIFOKO3a —>
moJimcaxapu/.

JlabopaTopHble ONBITHI:

NoookrwnpE

PacTBOpeHue riuieprHa B BoJe U B3auMmo/ieiictBue ¢ ruapokcuaom meau(ll).
[IpoBenenue peakuuu «cepedpsHOro 3epkaa

CBoiicTBa YKCYCHOM KHCIIOTHI, OOIIHE CO CBOMCTBAMYU MHUHEPATHHBIX KHCIIOT.
Jloka3arenbCTBO HENPEAEIBHOIO XapaKkTepa »KHUAKOT0 XKUPA.

CpaBHeHME CBOMCTB MblJIa U CHHTETUYECKUX MOIOLIUX CPEJICTB
B3aumozeiicTBre rTtOK03bI U caxapo3sl ¢ ruapokcuaoM meau (11).
KauecTtBenHnas peaxius Ha Kpaxmal.

KOHTpOJILHaﬂ paGOTa 10 TEMC «KI/Icnopoz[coz[epxcamHe OpraHn4YC€CKHEC COCIAUHCHUA )

CamMocTosiTe1bHAsi padoTa: BIIIOJIHEHHE JOMAIIHUX 3aJaHui 1o Teme 2.3
[IpumepHas TemMaTuKa BHEAYAUTOPHON CaMOCTOSITENILHOM pabOThI:

VYriaeBopl U UX POJib B )KMBOU IPUPOJIE.

CTtpoeHwe TIIOKO3bl: HCTOPHS Pa3BUTHS MPEICTABICHUI U COBPEMEHHBIC BO33PEHUSI.

Pa3BuTtue caxapHoii mpoMblluIeHHOCTH B Poccuu.

Poub yrieBonoB B Moeii Oyaymiel mpodeccnoHaaIbHON AeATEIbHOCTH.

Mertanomn: xemoduaust u xeMopoous.

DTaHOM: BeIuyJaiiiiee 01aro U CTPaIIHOE 3710.

AJKOTOJIM3M U ero npoduiaakTuka.

MHoOroaToOMHBIEC CITUPTHI ¥ MOSI Oy yIast mpoecCHOHAbHAS IETETLHOCTb.

dopmanbaeru]y Kak OCHOBa TIOJYYEHHS BELIECTB M MaTepualioB il MoOei

npodeccuoHanbHOM e TENbHOCTH.

10. MypaBbuHast KMCIOTa B IPUPO/JIE, HAYKE U MPOU3BO/ICTBE.

11. Ucropus ykcyca.

12. CnoxxHble 3HpHl U UX 3HAUEHHE B IPUPOJIE, OBITY U IPOU3BOICTBE.

13. Y)Kupbl Kak IpOIYKT MUTAHHUS U XUMUYECKOE CHIPhE.

14. 3ameHa )XKMPOB B TEXHUKE HEMHUIIEBBIM CHIPHEM.

15. HexBaTtka mpOIOBOJNILCTBUSL Kak TJio0OaimbHas MpoOJieMa dYeToBEYECTBA M TYTH €€
pereHus.

16. MeLa: mpomuioe, HacTosiee, Oyaymiee.

17. CpencrBa TUrMeHbl Ha OCHOBE KHUCIIOPOACOIEPKAIINX OPraHUYECKUX COSAMHEHUH.

18.Cunrernueckue moromme cpencrsa (CMC): JOCTOMHCTBA M HEJOCTATKH.

CoNoO~wWNE

16




2.4,
A3oTcoaepaxaime
OpraHuveckKue
coe/IMHEeHM.
IHoauMmephbl.

(12 gacoB)

24.1

Amunbl. [lonstue o0 amuHax. Anudarudeckue aMHHBI, MX KilaccupuKauus u
HOMEHKJIaTypa. AHWIMH, KaK OpraHn4eckoe ocHoBaHue. [lomydeHue aHWIMHA W3
HUTpoOeH3oma. [IpuMeHeHne aHUIMHA HA OCHOBE CBOWCTB.

24.2

AMMHOKHUCJIOTBI.  AMHHOKUCIOTHI  Kak  aMmdoTepHble  IU(YHKIMOHAIBHBIC
OpraHUYECKUEe COeIMHEHUs. XMMUYECKHEe CBOMCTBA aMUHOKHUCIIOT: B3aUMOJEHCTBUE
CO ILEeJoYaMH, KHUCIOTaMHd U Jpyr C JApyroM (peakuusi IOJUKOHAEHCALIUH).
[lenTuanas cBa3p ¥ nonunentuasl. [lpuMeHeHne aMHHOKHCIIOT HA OCHOBE CBOMCTB.

24.3

Beaku. IlepBuuHas, BTOpUYHAs, TPETUYHAs CTPYKTYphbl OENKOB. XUMHUYECKUE
cBOWicTBa O€JIKOB: TOpEHHE, JeHaTypalus, TUIPOJIU3, IIBETHbIE pEaKLUu.
buonornueckune ¢ynxnun OenkoB. Ilojumepsl. benkn u monmcaxapuabl Kak
OMOTOIUMEPBI.

IInacTmaccel. [lonyyenne  noJMMEpoOB  peakUueld  NOJIMMEpHU3aUUU U
NOJIMKOHACHCAUUU.  TepMOIUIaCTUYHBIE M TEPMOPEAKTHUBHBIE  IJJACTMACCHI.
IIpencraBurenu miacTmacc.

Bonokna, ux kinaccudukauus. [lomyueHne BoiokoH. OTlenbHbIE NpeACTaBUTENN
XUMHUYECKHUX BOJIOKOH.

JlabGopaTopHbie ONBITHI

1.IlpoBeneHne Ka4eCTBEHHBIX peakI1ii Ha OesKu

2 V3yueHue CBOMCTB KaTaJlu3aTOPOB

IIpakTHYeckue 3aHATHSA

Pemenne skcneprMeHTaNbHBIX 3a7ad Ha HJIECHTHU(PHUKALUIO OPraHUYECKHX COEIMHEHUH.
Pacno3HaBaHue 1acTMace ¥ BOJIOKOH.

KonrposabHasi paora no TeMe «A30TCo/IepIKaIie OpraHuYecKrue coeqruHeHus. [lonumeps»

CaMocTosiTe1bHasi padoTa: BBIIOJHEHNE JOMAIIHUX 3a7aHuil o Teme 2.4
[IpumepHas TemMaTuKa BHEAYAUTOPHON CaMOCTOSITENIbHOM pabOThI:

1
2
3
4.
S.
6
7
8
9.
1

AMMHaK 1 aMUHBI — OECKUCIOPOAHBIE OCHOBAHMS.

AHWINHOBBIE KPACUTEIH: UCTOPHSI, IPOU3BOJICTBO, IIEPCIIEKTHBA.
AMUHOKHCIOTHI — aM(pOTEpHbIE OPraHNYECKUE COSAMHEHUS.
AMUHOKHCIIOTBI — «KUPIUYUKN» OETKOBBIX MOJIEKYIL.
CuHTeTHYeCKHEe BOJIOKHA HA AMUHOKHCIIOTHOW OCHOBE.

«OKu3Hb 3T0 c110cob CynecTBOBaHHS OEKOBBIX TE...»
CTpyKTypHI O€JKa 1 ero IeCTPyKTYPUPOBaHUE.

Buonornyeckue pyHKkunn 6EIKOB.

benkoBast OCHOBa IMMYHHTETA.

0. CIIM u ero npoduIakTHKA.
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11. lepunut OGenka B MHUIIEBBIX MPOJIYKTAaX M €ro IMPEOJOJICHUE B paMKax IIOOATbHOM
IIPOJIOBOJILCTBEHHOM IIPOIPAMMBI.

12.XI/IMI/I$I u Onoorus HYKJIICMHOBBIX KHCJIOT.
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JEATEJbHOCTH
CTYAEHTOB

Conep:xanue 00yyeHust XapakTepucTMKa  OCHOBHBIX  BH/OB
HAeITeJIbHOCTH CTYIeHTOB (Ha YpOBHe
y4eOHBIX J1eiiCTBHI)

BaxHelinmme xuMnueckue mNOHATHA YMmenune JaBaThb OIIpelIeIICHUE "
ONEPUPOBATH CIEAYIOINIUMH XUMHYECKUMH
HOHSATUAMMU: BEIIECTBO, XUMHUYECKUU

3JIEMEHT, aTOM, MOJICKYyJa, OTHOCHUTEJIbHBIC
aTOMHad W MOJICKYJIApHasd MacCbl, HOH,
AJUTOTPONHSI, M30TOIBI, XMMUYECKasl CBS3b,
QJICKTPOOTPHUIATCIIbHOCTD, BAJICHTHOCTD,
CTENEeHb OKHCIICHHS, MOJIb, MOJISIpHAs Macca,
MOJISIpHBIIT 00BEM Tra3000pa3HBIX BEIIECTB,
BEILIECTBA MOJIEKYJISIPHOTO u
HEMOJICKYJSIPHOTO ~ CTPOCHHS, PaCTBOPHI,
AJIEKTPOJIUT u HE3JIEKTPOJIUT,
AIIEKTPOIUTHYECKAST JMCCoLManys,
OKHCIIUTEIh U BOCCTAHOBHUTEJb, OKHCIICHHUE
Y BOCCTaHOBJICHHE, TETIOBOH 3¢ dekT peak-
UM, CKOPOCTb XHMHYECKOH pEeaKluH,
KaTams, XMMHYECKOE paBHOBeEcHE,
YIJIEPOAHBI  CKeleT,  (yHKIMOHAIbHAS
rpynna, H30Mepusi, TOMOJIOTHUS

OcHoOBHbIE 3aKOHBI XUMHHU DopMyIHUpOBaHUE 3aKOHOB COXPaHEHUS
Macchl BEUIECTB U MMOCTOSIHCTBA COCTaBa
BEIIIECTB.

YcTaHOBKa MPUYHMHHO-CIIEICTBEHHON CBA3U
MEX1Y COJEepKAHUEM ITUX 3aKOHOB U
HanucaHueM XUMHUYECKUX (HOopMyIl U
ypaBHEHHUMU. Y CTaHOBKA SBOJIIOIIMOHHOM
CYLTHOCTH MEH/IETICEBCKON U COBPEMEHHOU
(hOpMyIIHPOBOK MEPUOIUIECKOT0 3aKoHa J1.
W. MenneneeBa. O0bsicHeHHE (HU3HUUECKOTO
CMBICJIa CUMBOJIMKY EPUOANYECKOI
TaOIUIBI XUMUYECKHX drieMeHToB []. 1.
MenzeneeBa (HOMEpOB AJIEMEHTa, IEPUOJIA,
TPYMIbl) U YCTAHOBKA IPUYUHHO-
CIIEICTBEHHOMU CBS3M MEXKIY CTPOCHHEM
aToMa U 3aKOHOMEPHOCTSIMH U3MEHEHHUS
CBOMCTB 3JIEMEHTOB U 00Pa30BaHHBIX UMHU
BEIIECTB B MEPUOJIaX U rpyMmax.

XapaKTepI/ICTI/IKa OJICMCHTOB MaJbIX H
0OIBIINX INepruoaoB IO HUX IIOJIOKCHHUIO B

Ilepuonuueckou CHUCTEME . n.
Menneneena
OCHOBHBIe Teopnn XUMHUU XapaKTepI/ICTI/IKa coCTaBa, CTpoeHI/IH,

CBOWCTB, MMOJIyYEHHSI U IPUMCHCHUS
BakHeimux metamios (IA u Il A rpymm,
AIOMHHHS, JKeJe3a, a B eCTECTBEHHO-
Hay4YHOM Tpoduiie U HeKOTOPhIX d-
SHCMCHTOBE)I/I WX COEAMHEHUN.
XapakTepucTuKa cocTaBa, CTpOSHHUS,
CBOWMCTB, MOJIyUYEHHUS U TIPUMEHEHUS
BakHenmux HemeTtauios (VI A, VIA,
Tpym, a Takxke a3ora u gocdopa, yrieponaa
Y KpEMHHUS, BOJJOPO/Ia) M UX COSAMHEHUN.
XapakTepucTuKa CocTaBa, CTPOCHHS,
CBOWMCTB, MOJIy4YEHUS U IPUMEHEHUS
BKHEHIINX KJIACCOB yIIIEBOOPOIOB
(amkaHOB, IUKJIOATKA-HOB, AJIKCHOB,
QJIIKUHOB, apEHOB) M UX HanboJiee 3HAYMMBIX
B HApPOJHOXO3SHCTBEHHOM IIIaHE
Mpe/icTaBUTeNe. AHAIOTUYHAs
XapaKTePUCTHKA BAKHEUIITHX
MIpeICTaBUTENEH IPYTUX KJIAcCOB
OpPTaHUYECKUX COSAMHEHUN: METaHOMa !
3TaHOJa, CJIOXKHBIX dPHUPOB, )KUPOB, MBLII,
anperu1oB (popmanbaeruaoB 1
aleTanbpJeruaa), KeTOHOB (aleToHa),
KapOOHOBBIX KUCIOT (YKCYCHOM KHCIIOTHI,
JUISL €CTECTBEHHO-HAYyYHOTO MPOoduis
MIpe/ICTaBUTENEH IPYTUX KJIAcCOB KHUCIIOT),
MOHOCaxapuJ0B (TJIFOKO3bI), TMCaXa-PUI0B
(caxapo3bl), monMcaxapuaoB (Kpaxmana u
[EJUTIONIO3bI), aHUIIMHA, AMUHOKHUCIIOT,
OENKOB, UICKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH, Kay4yKOB, IJIACTMAcC

XHMHECKHUH A3bIK 1 CUMBOJIMKA Ucnonps3oBaHue B y4eOHOM 1
poeCCUOHATBHOM J1eATEIbHOCTH

XUMUYECKUX TEPMUHOB U CUMBOJIMKHU.
Ha3BaHue n3y4eHHBIX BEILECTB 110
TPUBUAIILHON WM MEKyHAPOIHON
HOMEHKJIATYpE U OTPAKEHHUE COCTaBa dTUX
COCIMHEHUH C IIOMOIIBI0 XUMUYECKUX
gopMyn.

TpaKCHUE XUMUUECKUX IPOLIECCOB C
IIOMOILBI0 YPABHEHUM XUMHUYECKUX PEAKIIUI




XumMuyeckue peakiuu BrimonHeHne XUMUYECKOTO SKCIIEPUMEHTA B
MIOJIHOM COOTBETCTBHH C TIPABHIIAMU
0€30I1aCHOCTH.

HaGmronenue, ¢pukcamus u onvucaHue
pe3yJILTAaTOB IIPOBEAECHHOr0 SKCIIEPUMEHTA

Xumudeckast HHPOpPMALHUs IIpoBesieHne caMoCTOATENBLHOTO MOUCKA
XUMHUYECKON HHPOpMAIIH C
WCIIOJIb30BAHUEM PA3IIMYHBIX HCTOYHHUKOB
(Hay4YHO-TIOMYJIIPHBIX U3JaHU,
KOMITBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
Hurtepuera). Mcnonb3oBanue
KOMITBIOTEPHBIX TEXHOJOTUH 17151 00pabOTKH
U Tiepeaud XUMHYECKON

nH(OpMaLIUY U ee MPeACTaBICHUS B pa3-
JIMYHBIX (hopMax

Pacyernl 1o xumMuueckumpopmyiam YcTaHOBKA 3aBUCUMOCTH MEXIY

H YPABHEHHSM Kaue€CTBEHHOW U KOJIMYECTBEHHON
CTOPOHAMH XMMUYECKUX OOBEKTOB U
nporeccoB. Penenne pacueTHbIX 3a/1a4 110
XMMUYECKUM (hOpMyJIaM U YPABHEHUAM

ITIpodunsHoe u mpodecCHOHATBHO OObscHeHrEe XUMUYECKUX SIBIICHUH,
3HAYMMOE COJIepKaAHue MIPOUCXOJISIINX B IPUPOJIE, OBITY U Ha
MIPOU3BOJICTBE.

Omnpenenenre BO3MOXHOCTEH MPOTEKaHUS
XUMHUYECKHX TPEBPANICHUN B Pa3ITUYHBIX
YCIIOBHSIX.

CobmroieHue nmpaBuil 9KOJIOTHUYECKH
IPaMOTHOTO TIOBEJICHHS B OKPY KaIOIIeH
cperne.

OneHka BIUSHUS XUMUYECKOTO 3arpsi3HEHUs
OKpYIKaroIIel Cpe/ibl Ha OPraHu3M YeJI0BeKa
U ApyTrue KuBble opranu3mbl. CoOmoaeHmne
mpaBui1 6€301acHOT0 OOpaICHHS C
TOPIOYMMH M TOKCUYHBIMH BEIIIECTBAMH,
71a00pPaTOPHBIM 000PYI0BAHUEM.
[TonroroBka pacTBOPOB 3alaHHOMN
KOHIICHTPALIMU B OBITY U Ha MMPOU3BOJICTBE.
Kputnueckast olieHKa JOCTOBEPHOCTH
XUMHAYECKON HH(DOPMAIUK, TOCTYIAOIICH
13 Pa3HBIX UCTOYHUKOB

YYEBHO-METOJUYECKOE N1 MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYEHUE ITPOT'PAMMBbI YYEBHOM JIUCIUILIVHBI

«XHUMMUD»

OcBoeHme mporpaMMbl Y9eOHOH TUCIUITIMHBI « XUMHS» MPEANoaraeT HaIu4due B ImMpo-
(eccroHaIbHOM 00pa30BaTEIbHOM OpraHM3aliM, pean3yrouleil o0pa3oBaTeIbHy0 Mpo-
rpaMMy cpeaHero obmiero oopasosanus B npezaenax ocsoeHuss OIIOIT CIIO na 6a3e ocHOB-
HOT0 00111ero 00pa3oBaHus, KaOMHETa XUMHUHU C JJabopaTtopuel 1 1abOpaHTCKONH KOMHATOMH,
B KOTOPOM HMEETCSI BO3MOKHOCTh O0ECIeUnTh CBOOOAHBIN JocTyn B MIHTEpHET BO Bpems
y4eOHOro 3aHATHS U B IIEPHOJ] BHEYUEOHOH 1eATEeIbHOCTH 00yUaOLUXCS.

ITomemienne kabuHeTa OJKHO YIOBIETBOPATH TpeOoBaHUsAM CaHUTApHO-AMHIEMHO-
norudeckux npaBui 1 HOpMaTtuBoB (CanlluH 2.4.2 No 178-02) u ObITh OCHAIIEHO TUIOBBIM
000pyJOBaHUEM, YKa3aHHbIM B HACTOSAIIMX TpPeOOBaHMIX, B TOM 4YHCIE CIEHUAIN3U-
poBaHHOW y4eOHOW MeOenblo U cpelcTBaMU OOy4YeHMs, JTOCTaTOYHBIMH [UIS BBITOJIHEHHS
TpeOOBaHUH K YPOBHIO OATOTOBKH O0yJarOIUXCs .

B xabuHeTre n0MKHO OBITH MyJBTUMEIUITHOE 000OpYyIOBaHHE, MOCPEICTBOM KOTOPOTO
Y4aCTHUKH 00pa30BaTeIbHOro MpoIiecca MOT'YT IPOCMaTPUBAaTh BU3YAIbHYIO HH(POPMAIUIO
10 XMMUH, CO3/1aBaTh MPE3EHTALlMH, BUIeOMaTepUabl U T. 1.

B cocraB yueOHO-METOIMYECKOTO U MaTepHUAIbHO-TEXHUUECKOI0 OCHAIlleHUsl KaObuHeTa
XMMHU BXOAAT:MHOTO()YHKIIHOHAIEHBIA KOMITJIEKC ITPETIOIaBaTEels;

* HaTypaJibHble 00BEKTbI, MOJENIN, IPUOOPHI ¥ HAOOPHI 1JIs1 TOCTAaHOBKU JIEMOHCTpPA-

LIMOHHOT'O U YYEHHUYECKOI0 IKCIIEPUMEHTA;

* TeyaTHbIE U YKPaHHO-3BYKOBBIE CPE/ICTBA OOYUEHUS;

* CpeAcTBa HOBBIX MH(OPMAITMOHHBIX TEXHOJIOTUH;

* pPEaKTHUBBI;

* TIepeuHU OCHOBHOM U JIOTMOJHUTENIbHON y4eOHOW TUTEpaTyphl;

* BCrIOMoOraTejabHOe 000pYAOBaHUE U UHCTPYKIIUY;

* OubmmoTeyHbIN HOHI.

B Oubnuoteunslii GoHa BXOAAT yUeOHUKU U yueOHO-MeToanueckrue KoMiiekTsl (Y MK),
PEKOMEH/IOBaHHBbIE WJIM JIOMYIIEHHbIE U HCHOJIb30BaHUS B MPOdeCcCHOHAIbHBIX 00-
pa3oBaTeNIbHBIX OpPraHU3alUsaX, PEeaTU3YIOMMX O00pa30BaTEIbHYIO IMPOTPAMMY CpPEIHEro
obmero obpazoBanus B npezaenax ocoerus: OINOIT CITO na 6a3e ocHOBHOTO 00IIETO 00-
pa3zoBaHusl.

bubnmoreunsiii poHI MOXKET ObITH JOMOJHEH XMMHUYECKOH SHIMKIIONEIUeH, crpaBoy-
HUKAMH, KHUTaMH JUIsl YTEHUS 110 XUMHUU.




B npouecce ocBoeHHs mporpaMMbl y4eOHOM AUCHUTUIMHBL «XUMHS» CTYIEHTHI JOJDKHBI
UMETh BO3MOKHOCTB JIOCTYNA K AJIEKTPOHHBIM Y4eOHBIM MarepHajgaMm IO XUMHH, UMEIO-
IMMCSL B CBOOOJHOM J0CTyne B ceTh VHTepHET (RJIEKTPOHHBIM KHUTAM, MPAKTUKyMam,
TecTam, Matepuanam EI'D u ap.).

PEKOMEHIYEMAS JIUTEPATYPA
Jast ctyneHToB

Laopuensn O.C., Ocmpoymos H.I. Xumusa nns npodeccuid U CleNHaTbHOCTEN
E(eﬁljrnqecmro npoduis: ydeOHUK 7S CTYA. yUpexkIeHui cpel. npod. odpazoBanus. — M.,

Labpuensn O.C., Ocmpoymos U.I'., Ocmpoymosa E.E. u op. Xumus s npodeccuii u
CHEIHATbHOCTEN €CTECTBEHHO-HAYYHOTO MPOQMIIA: YUeOHUK ISl CTYH. YUPEXKIECHUN cpell.
np(l)gJ. obpazoBanusi. — M., 2014.

abpuensn O. C., Ocmpoymoe HU. I'. Xumus s NpoQeccHit M CIENUaNbHOCTEN

COLIMAJIbHO-D)KOHOMUYECKOTO U TYMaHUTapHOTO Mpoduien: yuyeOHMK JisS  CTYA.
yUpeKIeHUH cpe. mpod. odpazoBanus. — M., .

Tabpuensn O.C., Ocmpoymos U.I'., Cnaorxoe C.A., [Jlopogpeesa H .M. TlpakTukym: yue0.
nmocooue st cg):[. ngemﬂeﬂnﬁ c%ez[. mpod. obpazoBanus. — M., 2014.

Tabpuenan O.C., Ocmpoymos U.I., Craokos C.A. Xumus: mocodue JIsl IOJTOTOBKU K
EI'D: y4e6. mocobue asist CTyn.I_y'{pexcneHHﬁ cpen. nmpod. odpazoBanus. — M., 2014.

L'aopuenan O.C., Jlvicosa I'.I'. Xumusd. Tectsl, 3agaun u Lerrlpan(HeHI/m: yueb. mocobue
JUTSL CTYJI. YUPEKJIEHUN Cpel. H%O(?(. obpazoBanusi. — M., 2014.

Epoxun FO.M., Kosanesa U.b. Xumust st ipoeccrid U CrieuaibHOCTEH TEXHUIECKOTO
U EeCTEeCTBEHHO-HAydyHOro mpodwmiel: yd4eOHUK I CTyA. YUYPeXACHUH cpen. mpod.
o0pa3oBaHMs. —
M., 2014.

Epoxun FO.M. Xumust: 3ajaun 1 ynpakHeHUs: y4ue0. mocodue s CTyHA. YUpeKIACHUN
cpen. nmpod. odbpazosanusi. — M., 2014.

Epoxun FO. M. CO0OpHHMK TECTOBBIX 3aJaHMi MO XUMHUH: yueb. mocoOue Uist CTyA.
YUPEKICHUH Cpes. npo%. obpasoBanus. — M., 2014.

Epoxun . osanesa M. b. Xumus g npog)eccnﬁ U CcHeuraJIbHOCTEN
TEXHUUYECKOTo npoduis. DIeKTPOHHbBIN y4eOHO-MEeTOANYECKUN KoMIuiekc. — M., 2014.

Cnaorkos C. A, Ocmpoymoe HU.I, [abpuenan O.C, Jlykvanosa H.H. Xumus s
npodeccuii ¥ CIEUMATBLHOCTEH TEXHMYECKOTO TPOQMIA. DIEKTPOHHOE MNPHIIOKEHHE

aonleAIprOHHoe yueOHOe U3JAaHUe) ISl CTY. YUPEKICHUH cpel. mpod. obpazoBaHus. — M.,

I[.]'IH npemnoxaBaTe/ist

®enepanbublil 3akoH 0T 29.11.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoi

Denepanun».

[Ipuka3 MunuctepcrBa obOpasoBanus W Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPKACHUH (DeepaIbHOrO0 TOCYJAapCTBEHHOIO O0pa30BaTEIbHOIO CTaHAPTa CPETHETO
(mostHOTO0) 00IIIET0 0OPa30BaAHUS.

[Tpuka3z MunucrepctBa obpazoBanust u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuu
n3MeHeHui B Ilpuka3 Munuctepcra obpazoBanus 1 Hayku PO ot 17.05.2012 Ne 413 "O6
YTBEPKACHUU £enepanmoro rOCYJapCTBEHHOTO 00pa30BaTENIbHOTO CTAaHAAPTAa CPEIHEro
(moHOTO) O0IIET0 00pazoBaHuUs"».

ITucemo JlemapTaMeHTa rocylapCTBEHHOW IOJMTHKH B cdepe MOATOTOBKU paboumx
kagpoB u JIIO Munobprayku Poccunm ot 17.03.2015 Ne 06-259 «PexomeHmauuu o
ograHmauHH NOJY4YEeHHUs CpelHero oomero oOpa3oBaHUS B IpeelaX OCBOCHUS
00pa3oBaTeNbHBIX MPOrpaMM CpPEJHEro MNpodecCHOHATIBHOrO o0pa3oBaHMs Ha 0Oasze
OCHOBHOT'O OOIIEro 00pa3oBaHUs C Y4ETOM TPeOOBAaHUN (helepanbHbIX IOCYIAPCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB M IOJIy4aeMOM NPO(EecCUU WU CIEUUATIBHOCTH CPEIHEro
Hp()rq)eCCHOHanLHoro 00pazoBaHUsI.

aobpuensan O.C., Jlvicoga I'.I'. Xumusi: KHUTA TSI IpENoaBaTeis: yuae0.-MeTo/.
nocooue. —
M., 2012.

Tabpuensn O.C. u op. Xumusi s npodeccuid M CIENUaTbHOCTEH TEXHUYECKOTO

npoduis (3EKTPOHHOE MPHIIOKEHUE).
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www.pvg.mk.ru (omummnuazna «ITokopu BopoObeBBI TOPBI»).
www.hemi.wallst.ru (O6pa3oBaTenbHBIN CAUT JIJISI IIKOJBHUKOB «XHUMUS).
www.alhimikov.net (O6pa3zoBarTenbHbIi CAiiT A IIKOJTBHUKOB).

WWW.chem.msu.su (DaekTpoHHas OMOIHOTEKA 1O XUMKH). WWW.enauki.ru (iHTepHeT-
u3anue Juis yuurteneil «EcrecTBeHHbIC HayKi»). WWW.1september.ru (Metomuueckas
razera «IlepBoe ceHTAOps»). WWW.hVSh.ru (kypHan «XuMus B mkose»). Www.hij.ru
(xypHaT «XUMUS 1 )KU3HBY).

WWw.chemistry-chemists.com (3sekTpoHHBIH )KypHAT «XUMUKHA U XUMHS).



http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/
http://www.chemistry-chemists.com/




