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IHHOACHUTEJBHAA 3AIINCKA

[Tporpamma 00mIe00pa3oBaTeNbHON Y4eOHOW AUCHUILIMHBI «XHUMHs» TpeIHA3HAueHa s
U3YYEHHUS XUMHH B IpodeccnoHanbHbIX oOpa3oBarenbHbix opranuszanusx CIIO, peamusyrommx
00pa3oBaTeNbHYIO0 IPOTrPaMMy CPEIHEro 00IIero oopa3oBaHus B IpeeaXx 0OCBOCHHUS OCHOBHOM
npodeccronanbHoi obpazoBarenbhoi mporpamMmel CITO (OITOIT CITO) Ha 6Ga3e OCHOBHOTO
o0miero oOpa3oBaHMsI MPH MOJITOTOBKE CHEIHAIMCTOB CPEIHET0 3BEHA IO CHEIHaIbHOCTH
43.02.15 IToBapckoe ¥ KOHIUTEPCKOE JIEIIO.

[Tporpamma pa3paborana Ha ocHoBe TpeboBanuit @I'OC cpemnero obmero oodpa3zoBaHUS,
MNPEIbSABISEMBIX K CTPYKTYpE, COACPKAHUIO U Pe3yjbTaTaM OCBOCHHS Y4eOHOH IHCUUIUIHMHBI
«XuMHSI», B COOTBETCTBHH ¢ PekoMeHaanusiMu 1o OpraHu3aiyy MoJydeHUs CPEIHETO

oOmero oOpa3oBaHusi B TIpefeliax OCBOEHHUS 00pa3oBaTelIbHBIX MPOrpaMM CpEIHEro
npodeccHoHaTLHOTO 00pa3oBaHUsi Ha 0a3e OCHOBHOTO OOIIEro O0pa3oBaHUS C YYETOM
TpeOoBaHUil (eiepalbHBIX FOCYIaPCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB U MMOTy4aeMOi
CIIELUATILHOCTH  CpenHero mnpodeccuoHanbHOrOo oOpa3zoBanust (mucbmo  [lemapramenta
rOCy/IapCTBEHHOW MOJUTUKH B cdepe MOoAroToBkH padboumx kaapoB u IO MwunoGpHayku
Poccun ot 17.03.2015 Ne 06-259).

CogepxaHue MporpaMMbl «XHUMHUsD» HAMIPABICHO Ha JIOCTHKEHUE CIICAYIOIINX HeJIei:

* (opmupoBaHue y 00y4arOMMXCs YMEHUS OIICHUBATH 3HAYUMOCTh XMUMHUYCCKOTO 3HAHHS JUIS
Ka)KIOr0 YeIOBEKa;

* (opmMupoBaHHE Yy OOYYAIOUIMXCS LEIOCTHOTO MPEACTABICHHS O MHPE W POJIM XHMHU B
CO3JIaHUM COBPEMEHHON €CTECTBEHHO-HAYyYHOW KapTHUHBI MHUpa; YMEHUS OOBSACHATH OOBEKTHI U
IIPOLIECCHl  OKPYXKAIOWIEW  JACHMCTBUTEIBHOCTH: IIPUPOJHOM, COLMAIBHOM, KYJIBTYPHOM,
TEXHUUYECKOH Cpefibl, — HUCIONB3Ys ISl 9TOr0 XUMUYECKUE 3HAHUS;

* pa3BUTHE y OOYYAIOIIMUXCS YMEHUH pa3nuyarh (DaKThl M OIECHKH, CPAaBHUBATH OIICHOYHBIE
BBIBO/IbI, BUJIETh UX CBSI3b C KPUTEPHUSIMH OLIEHOK U CBS3b KPUTEPUEB C OMPENICTICHHON CUCTEMOM
LEHHOCTEH, (OPMYIUPOBATh U OOOCHOBBIBATh COOCTBEHHYIO MO3UIHIO;

* mnpuolOpeTeHHe OOYYaIOIIMMHUCSA OMbITa Pa3HOOOPa3HOW MEATENbHOCTH, TO3HAHUA U
CaMOIIO3HAHUS;, KITIOYEBBIX HABBIKOB, MMECIONIMX YHUBEPCAIILHOE 3HAYCHWE IS Pa3TMYHBIX
BUJIOB JESITENFHOCTA (HABBIKOB pEIIEHUs MPOOIeM, MPUHATHS PEIICHU, MOUCKA, aHaIu3a U
00paboTkn HHPOpPMAIHH, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB U3MEPEHUH, COTPYTHUIECTBA,
0e30MmacHOro 00paIleHus C BEIECTBAMH B IIOBCETHEBHOM JKU3HNU).

B mporpammy BKITFOUEHO COJIepKaHKE, HAIIPAaBICHHOE Ha ()OPMHUPOBAHUE Y CTYIEHTOB
KOMIIETEHIIMHI, He0O0X0auMBIX 11 KauecTBeHHOTro ocBoeHus OITOIT CITO Ha 6a3e 0CHOBHOTO
oOuiero oOpa3oBaHMs C MOJYYEHHEM CpEIHEro oOmero oOpa3zoBaHMsl MPOrpaMMBbl MOATOTOBKU
CHELHUAINCTOB CPETHETO 3BEHA.

[IporpaMMa MOXET HCIONB30BATLCS JPYTUMHU TPO(ECCHOHATBHBIMUA 00pa30BaTeIbHBIMU
OpraHHU3alUsIMH, PEATH3YIOIIUMHI 00pa30BaTEbHYIO POrPaMMy CPEIHEro 00IIero
obpa3zoBanus B npeaenax ocsoenust OITOIT CITIO na 6a3e ocHOBHOTO 00111er0 00pa3oBaHUs.

OBIIASA XAPAKTEPUCTUKA YYEFHOU JUCHUTIJIMHBI «XUMUS»

XUMHS — 3TO HayKa O BEIIEeCTBaX, UX COCTaBE M CTPOCHHUH, CBOWCTBAX MU IPEBPAIICHUSIX,
3HAUEHUU XMMMUECKHX BEIIECTB, MAaTE€pPUAJIOB M IPOLECCOB B IPAKTHUECKON AEATEIBHOCTU
YyeJioBeKa.

Copneprxanue o011e00pa3zoBaTenbHON y4eOHON AUCIUITIHBI «XUMHS» HAIIPaBJIEHO HA YCBOCHUE
00y4aroMMHUCs OCHOBHBIX NOHATHMN, 3aKOHOB M TEOPUH XUMHUU; OBJIaJIEHUE YMEHUSIMU
HaOJII0aTh XMMUYECKHE SBJICHMS, IPOBOAUTh XMMUYECKMHA OSKCIEPUMEHT, IPOU3BOANUTH
pacueThl Ha OCHOBE XUMHUUYECKUX (POPMYJI BEIIECTB U YPaBHEHUN XUMUYECKUX PEaKIU.

B mponecce u3ydeHHs XMMUU Y OOYyYaroIIUXCs Pa3BHBAIOTCS IO3HABATENIbHBIE MHTEPECHI U
MHTEJUIEKTYaJIbHbIE CIOCOOHOCTHU, MOTPEOHOCTH B CAMOCTOATEIBHOM MPUOOPETEHUST 3HAHUM 1O
XUMHA B COOTBETCTBUM C BO3HHMKAIOIIMMH >KW3HEHHBIMH NpoOJeMaMu, BOCIUTHIBACTCS



OepeXHOe OTHOIIEHUS K MPHUpPOAE, MOHUMAaHUE 3I0pPOBOTO 00pasa >KU3HH, HEOOXOIMMOCTHU
NPeIYNpPEXKACHUS SIBICHUH, HAHOCSIINX BPEJl 3/J0POBBIO U OKPYXKAFOIIEH cpere.

OHU OCBaMBAIOT MPHUEMbI TPAMOTHOTO, 0€30MaCHOTO HCIIOJIb30BAHHUS XUMHUYECKHX BEUIECTB U
MaTepHaloB, IPUMEHIEMBIX B OBITY, CEIbCKOM XO3SHCTBE U HA TPOM3BOJICTBE.

[lpr CcTPyKTypHpOBaHMM COAEpKaHHUS 00IIe00pa30BaTENIbHON YYeOHONW TUCHMIUIMHBI IS
npoeCCHOHATBHBIX ~ 00pa30BaTEIbHBIX  OpPraHU3allUi, pPEATH3YIONIMX 00pa30oBaTEIbHYIO
nporpaMMmy cpenHero oomiero oOpasoBanusi B mpenenax ocBoenuss OIIOIT CIIO na 0Gasze
OCHOBHOTO 00IIIero 00pa3oBaHusl, yUUThIBaJIach 0ObEKTUBHAS PEaTbHOCTh — HEOOJIBIIONH 00beM
9acoB, OTHYIICHHBIX HA U3yYCHUE XUMHUH U CTPEMIICHUE MaKCHMAaJIbHO COOTBETCTBOBATH UICSIM
paszBuBatoniero ooyuenus. [loaTroMy TeopeTruecKkue BOIPOCH MAaKCUMAJIbHO CMEIICHBI K HaYally
W3YYCHUS TUCHUIUIMHBI, C TEM YTOOBI MOCIEAYIOMNN (HaKTHUSCKU MaTeprall pacCMaTpHUBAJICS
Ha OCHOBE M3y4YCHHBIX TCOPUH.

Peanu3zanus NEeAyKTUBHOTO MOAXOAAa K H3YYCHHIO XHMHH CIHOCOOCTBYET pPa3BUTHIO TaKHX
JIOTHYECKUX OIEpaluid MBIIUICHHUS, KaK aHaM3 W CHHTEe3, 00O0OIIeHHWE M KOHKPETH3aIus,
CPaBHCHHE W aHAJIOTHS, CUCTEMATHU3AIHS U KIIACCU(PUKAIIUS U JIp.

W3yuenne XuMuH B TPO(PECCHOHATBHBIX 00Pa30BaTEIIbHBIX OPraHU3AlMAX, PEATH3YIOIIUX
00pa30BaTeIbHYIO IPOTPaMMYy CPEIHEro 00IIero 00pa3oBaHus B MpeIesiaX OCBOCHUS

OIIOIT CIIO Ha 6a3e OCHOBHOro o0OImero oOpa3oBaHHs, HWMEET CBOM OCOOCHHOCTH B
3aBUCHUMOCTH OT POGUIIS MPOPECCHOHATBHOTO 00pa30BaHMs. DTO BBIPAKACTCS B COJICPIKAHUN
00y4YeHHsI, KOJJMYECTBE YaCOB, BBIICISIEMbIX HA U3y4EHHE OT/ACIbHBIX TEM MPOrPaMMBbI, TIyOuHEe
WX OCBOCHHUS OOy4JalONIMMHKCS, OOBEME U XapakTepe NPAKTHUSCKUX 3aHITHHA, BUIAX
BHEAYJUTOPHOU CAMOCTOSTEIILHOW PAOOThI CTYJCHTOB.

[Tpu ocBoenuu crnenuanbHocTet CIIO ecrecTBeHHO-HAy4IHOTO MPOdHIIsL MPOodPEeCcCHOHATBHOTO
o0pa3oBaHus XUMUSA U3ydaeTcs 6osee yriayO0aeHHO Kak npoduiibHas yuyeOHast TUCIUILINHA.

B conmepkanun y4eOHON MUCIUTUIMHBI TSI €CTECTBEHHO-HAYYHOTO MPOdHIIs mpodecCHoHATBHO
3HAYMMBbIi KOMIIOHCHT HE BBIJICJICH, TaK KaK BCE €ro COJCpIKaHUe SBISETCS MPO(UIBHO-
OpPUEHTUPOBAHHBIM U HOCUT TTPO(HECCUOHATILHO 3HAYUMBIN XapaKTep.

B mporecce wu3ydeHHS XUMHUU TEOPETUUYECKHE CBEIEHHUS JOMOIHSIOTCA JIEMOHCTPALUSIMU,
7a00pPAaTOPHBIMU ONBITAMA M TMPAKTUYCCKUMHU 3aHATHUSAMH. 3HAYUTEIBHOE MECTO OTBOJUTCS
XUMHYECKOMY JKcHepuMeHTy. OH OTKpBIBa€T BO3MOXHOCTH (POPMHUpPOBATH y OOyYaroIIMXcs
CIeIAIIbHBIC TIPEIMETHBIC YMEHHUS: pad0TaTh C BEMICCTBAMH, BBIITOJHATH MPOCTHIC XHMHUSCKUC
OTBITHI, YYUTh OE€30MaCHOMY M JKOJIOTMUYECKHM TPaMOTHOMY OOpAIEHUI0 C BEIIECTBAMU,
MaTepuaIaMH U POIeccaMy B OBITY M Ha ITPOU3BO/ICTBE.

Jns opraHuzanuyd BHEAyIUTOPHON CaMOCTOSTENBHOM paboOThl CTYAEHTOB, OBIAJCBAIOIIUX
cnenuanbHocTsIMU CIIO ectecTBEeHHO-HAYYHOTrO Npoduiis NpodecCHOHATBHOIO 00pa30BaHuUs,
MPEeJICTaBJICH IPUMEPHBIN MepedeHpb pedepaToB (IOKIAI0B), UHIAUBUAYAIbHBIX POSKTOB.

B nporiecce n3ydeHus XuMu# BaKHO (POPMHUPOBATH HHPOPMAITMOHHYIO KOMIIETEHTHOCTD
oOydaromuxcsi. IlosTromy Tmpu opraHu3aluud CaMOCTOSITENBHONH paboThl  HEOOXOIMMO
aKIICHTUPOBATh BHUMaHHME OOYYAIONMIUXCS Ha IMOUCKEe WH(OpPMAIMK B CPEACTBaX MaccMeua,
WHTEpHETe, Y4eOHOM W CHEeNHabHOM JHMTEepaType C COOTBETCTBYIOIIUM O(QOPMIICHHEM U
MPEJICTAaBIICHUEM PE3yJIbTaTOB.

W3ydenue oOrieo0pa3oBaTeabHON y4eOHON MUCIUTUTMHBI « XUMUS 3aBEPIIACTCS MOABEICHUEM
UTOrOB B (hopMe 3K3aMeHa B paMKax IPOMEXKYTOUYHOW aTTecTaliu CTYIACHTOB B IIpOIEcCe
ocoerus OITOII CIIO ¢ noixydeHueM cpeHero oouero oopazoBaHusl.

MECTO YYEFHOM JUCIUATIJIMHBI B YYEBHOM ILIAHE
VYueOHast TUCHUIUIMHA «XUMHS» SBISETCS Y4EOHBIM MPEAMETOM IO BBEIOOPY U3 00s3aTEIHHOM
npeametHoit o0nactu «EcrectBennbie Haykn» PI'OC cpennero obuero oopa3zoBaHusl.
B mpodeccrnonanbHbix 00pa3oBaTeNbHBIX OpraHM3alMIX, pPEaTU3YIOIIHUX 00pa30BaTEIbHYIO
nporpaMMmy cpenHero oomiero oOpasoBanust B mpenenax ocoeHuss OITOII CIIO na 6ase
OCHOBHOrO  00miero oOpa3oBaHHs, ydeOHas JUCIUIUIMHA «XUMHS» H3ydaeTcs B



obmeo6pazoBarensHoM mukie yaeoHoro OIIOIT CITO na 6a3e ocHOBHOTO 001Iero 0opazoBaHus
¢ mosryueHueM cpeanero oomiero oopazosanus (ITITKPC, TTTICC3).
B yue6nbix mianax [MIIKPC, IITICC3 mecTo y4eOHOM AUCHUTUIMHBI « XUMUS» — B COCTaBE
00111e00pa30BaTEIbHBIX YUYCOHBIX JUCIUILINH 1O BEIOOPY, POPMUPYEMBIX U3 0053aTEIbHBIX
npeametHeix obsacteit ®I'OC cpemnero obmiero obpaszoBanus, Mg cnernuanbHocTeir CIIO
COOTBETCTBYIOLIETO MPOGUIISI MPO(HECCHOHALHOTO 00pa30BaHMUSI.

PE3YJIbTATHI OCBOEHHSA YUEBHOM JUCIIUILIVHBI
OcBoeHue cojaepkaHusi y4eOHOW JUCHUIUITMHBI «XHMHUs», O00ECIEUnBacT JIOCTHKCHUE
CTYZICHTaMH CJIEIYIOINX Pe3yibTaToB:
* IUYHOCHIHBIX
—— YYyBCTBO TOPAOCTH U YBKEHHsI K MCTOPUU M JOCTH)KEHHUSM OTCUECTBEHHOM XMMHUYECKOU
HAYK{; XUMHUYECKH TPAMOTHOE MOBEJCHHE B NMPOPECCUOHATBHON JCITEIBHOCTH U B OBITY TpHU
00palIeHny ¢ XUMHYECKUMH BEIIECTBAMH, MaTepHaJIlaMH U MTPOLECCAMU;
—— TOTOBHOCTh K IPOJODKEHHIO OOpa30BaHMS W TIOBBINICHHS KBATU(GUKAIMK B W30paHHOU
npoeCCHOHATLHON IEATETLHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMHUYECKUX KOMITETECHIIHHA
B OTOM,;
—— YMEHHE HCIHOJb30BATh JOCTH)KEHUS COBPEMEHHOW XWUMHYECKOW HAYKH M XHUMHUYECKUX
TEXHOJIOTUH Ui TIOBBINICHUS COOCTBEHHOTO WHTEJUICKTYaJlbHOTO pa3BUTHS B BBIOPAHHOM
npoeCCHOHAIBHON JEATEIHHOCTH;
* MemanpeomMemHuix.
—— WCIOJIb30BaHUE PA3JIMYHBIX BHUJOB I[TO3HABATEIBHOM JEATEIBHOCTH W  OCHOBHBIX
UHTEJUICKTYaJIbHBIX oOlepanuii (IOCTAaHOBKU 3a/aud, (pOpMyJIUpOBaHHs THIIOTE3, aHaIM3a W
CHHTE3a, CpaBHEHUS, OOOOIICHWS, CHUCTEMATH3alll{, BBIIBICHUS TMPUYUHHO-CIIEICTBEHHBIX
CBsi3eH, TIOMCKA aHAJIOroB, (hOPMYJIMPOBAHUS BBIBOJIOB) JUIS PEIICHHs IMOCTABICHHOW 3aauW,
NPUMEHEHHE OCHOBHBIX METOJOB TMO3HAHUS (HAONIOAEHHS, HAYYHOTO OHKCIEPUMEHTA) IS
U3YUYEHHsI PA3JIMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB U IPOLECCOB, C KOTOPHIMU BO3HUKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B MpodecCHoHaIBHOM cdepe;
—— HCIOJIb30BaHMUE PA3INYHBIX UCTOYHUKOB IS MOJYyYEHUS XUMUYECKONH HH(POPMALIUU, YMEHHE
OLICHUTHh €€ JIOCTOBEPHOCTh ISl JOCTIIKEHHUS XOPOIIMX pe3yabTaTOB B MPOdhecCHOHAIBHOM
cdepe;
DK3aMeH MPOBOJUTCS MO PEIICHHI0 MPOodeccCuoHaIbHOM 00pa30BaTeNbHON OpraHU3aluu MO0
1O KEJaHWIO CTYJICHTOB NPU H3YyYCHUM YYEOHOH IMCHMIIMHBI «XUMHS» Kak NpOoQHUIbHON
y4eOHON JUCIUTIITMHBI.

* NPEOMEMHBIX:

—— c(hOpMUPOBAHHOCTb IPEJCTABICHUI O MECTe XMMHHM B COBPEMEHHON HAay4yHOW KapTUHE
MUpa; MTOHUMAaHHUE POJIM XUMHUH B (POPMUPOBAHUM KPYyro3opa U (yHKIHOHAIBHON IPaMOTHOCTH
4eJI0OBEKA JJIS PEIEHUS IPAKTUUECKUX 3aa4;

— BJIaJICHHE OCHOBOIIOJIATAIOIIMMHA XUMHUYECKUMU TMOHSITUSIMH, TEOPUSIMH, 3aKOHAMHU H
3aKOHOMEPHOCTSIMU; YBEPEHHOE I10JIb30BAHNE XUMUUYECKON TEPMUHOIOTUEN U CUMBOJIMKOI;

— BJaJieHUE OCHOBHBIMH METOJIaMU HAy4yHOTO IO3HAHMS, HCHOJIb3YEMbIMU B XHUMUU:
HaOJI0IeHNEeM, OMMCaHWEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMeHHe 00pabaThiBaTh, OOBACHITDH
pe3yNbTaThl MPOBEACHHBIX OIBITOB U JI€JaTh BBIBOJIbI; TOTOBHOCTh U CHOCOOHOCTH MPUMEHSTH
METO/Ibl TO3HAHUS NIPU PEIIEHUH MPAKTUYECKUX 33]1a4;

— c(hOpMUPOBAHHOCTh YMEHHMSI JAaBaTh KOJIMYECTBEHHBIE OLIEHKH M MPOU3BOJUTH PacueThl MO
XUMHUYECKHM (hopMyJiaM U ypaBHEHUSIM;

— BJIaJICHHUE NPaBUIaMH TEXHUKH 0€30MaCHOCTH MPU UCIOJIB30BaHUU XUMUYECKUX BEIIECTB;
— ¢(hOpMUPOBAHHOCTh COOCTBEHHOHN MO3UIUH IO OTHOIICHUIO K XMMHYECKOH HH(bOpMaIuH,
MIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.



COJIEP)KAHUE YYEBHOM JUCIOUTLIMHBI
BBenenue
Hayunbie MeTonbl Mo3HaHUS BEIIECTB U XMMHUYECKUX SIBJIICHUN. POJIb SKCIIEpUMEHTa U TEOPUU B
XUMUU. MojenupoBaHue XHWMHMYECKHMX IMPOLIECCOB. 3HAYEHHUE XHUMHHM IIpU  OCBOCHHUH
cnenuanbHocTu CIIO «IloBapckoe M KOHIUTEPCKOE J1e10%» MPOo(peCCHOHATEHOTO 00pa30BaHusl.
1. O0mras u HeoOpraHUYECKass XUMUS
1.1. OcHosHvle nonamus u 3aKOHbL XUMUU
OcHoBHble mnOHATHS XuMHMH. BemectBo. AtoMm. Monekyna. XUMHUYECKHHA 3JIEMEHT.
Amnotponus. Ilpoctble u cioxHble BeniecTBa. KauecTBEHHBIH M KOJMYECTBEHHBIH COCTaB
BellecTB. XUMHUECKUe 3HaKu U (Gopmynbl. OTHOCUTENbHBIE aTOMHAsE U MOJIEKYJISIPHAs. MacChl.
KonunyecTBo BemecTsa.
OcHoBHbIe 3aKOHBI XUMHHM. CTexHMOMETpHs. 3aKOH COXPAaHEHHUsS MacChl BEIIECTB. 3aKOH
IIOCTOSIHCTBA COCTaBa BEILECTB MOJIEKYJIIPHOM CTPYKTYpbl. 3aKOH ABOraJpo U CIEACTBUSA M3
HETO.
PacuerHble 3agauum Ha HaxOXKIEHHE OTHOCUTENIBHON MOJIEKYJISPHONM Macchl, OMNpEIeNIeHUE
MacCOBOM J0JIM XMMHUYECKUX 3JIEMEHTOB B CJI0’KHOM BEILIECTBE.
Hemoncmpayuu
Mopenu aToOMOB XUMHUYECKUX 3JIEMEHTOB.
Mogenu MOJIEKYJ MPOCTHIX U CIOXKHBIX BellecTB (mapoctep:kHeBbie u CTioapra—Dbpurieba).
Konnekuus npocTsiX U CII0KHBIX BELIECTB.
Hekoropsie BemecTBa K0JIM4ecTBOM 1 MOJIb.
Monenb MOISIpHOTO 00bEeMa ra30B.
Annorponust pochopa, KHCIOPOa, OJIOBA.
Ilpogpunvuvie u npogheccuonanvno 3Havumvle 31eMeHmMbl COOEPHCAHUA. ATIIOTPOIHbBIE
MouHUKAIK yriepoaa (anmas, Tpadur), Kuciaopoaa (KUCIopo, 030H), ojioBa (cepoe u Oenoe
0110B0). [ToHATHE 0 XMMUYECKOH TEXHOJIOTUU, OMOTEXHOJIOTUH U HAHOTEXHOJIOTHH.
1.2. Ilepuoouueckuu 3axkon u Ilepuoouyeckas cucmema xumuyeckux d1emenmos J[. H.
Menoeneesa u cmpoerue amoma
Iepuoauuecknii 3axon JI. U. MenneneeBa. Otkpeitue 1. 1. Menaeneessim [leproanyueckoro
3akoHa. [lepuonndecknii 3akoH B popmynuporke . 1. MeHnneneesa.
[lepmonuueckass Tabnuia XUMHUYECKUX OJEMEHTOB —  rpaduyeckoe OTOoOpakeHue
NepUOANYEcKOro 3akoHa. CTpyKTypa NepruoAnYecKOi TaOIuIIbl: TIEpUO b (Majbie U OobIIne),
rpynnsl (TaaBHas U MOOOYHas).
Cmpoenue amoma u Ilepuoouueckuiui 3axon /. H. Menoeneesa. ATom — ClOXKHas 4acTULA.
SAnpo (IpOTOHBI U HEUTPOHBI) U 3JIEKTPOHHAas obOonouka. M3orombl. CTpoeHue 3MEKTPOHHBIX
000JIOYEK AaTOMOB 3JIEMEHTOB MallbIX NepuofoB. OCOOEHHOCTH CTPOEHHUS 3IIEKTPOHHBIX
000JI04Y€K aTOMOB JJIEMEHTOB OOJBIIMX TEPHOJOB (MEPEXOAHBIX 3JIeMeHTOB). [loHsiTHe 00
opouTassx. S-, p- u d-opoburanu. DIEKTPOHHbIC KOHOUTYpAIIMH AaTOMOB XMMHUYECKUX DJIEMEHTOB.
CoBpemennas (opmynupoBka [lepuonnueckoro 3akona. 3Hauenue I[lepronnyueckoro 3aKoHa H
[lepuonnueckoii cucteMbl xumudeckux siaemeHToB [[. Y. MenaeneeBa st pa3BUTHS HAYKU U
MOHUMAaHUS XUMHUYECKON KapTUHBI MUpA.
Hemoncmpayuu
Paznuunsie popmel [leproaunueckoit cuctemsl xumuueckux 3nemeHToB Jl. . Menneneesa.
Junamudeckue TabIuIbl s MoaenupoBanus [leproandeckoil CUCTEMBI.
DnexTpu3anus Tejl U UX B3auMO/IeHCTBHE.
Jlabopamopnbwiit onvim
MonenupoBanue noctpoenus [lepuonnyeckoil TabIUIBI XUMHUUECKUX 3JIEMEHTOB.
Ilpogpunvuvie u npogheccuonanvno 3nauumovie InemeHmyl cooeprcanus. PagnoakTUBHOCTS.
Hcnonp3oBaHne paiMOaKTUBHBIX U30TONOB B TEXHUYECKUX LIE€TAX. PEHTTeHOBCKOE M3IydeHHE U
€ro HUCIOJIb30BaHHWE B TEXHUKE U MeauluHe. MoJenupoBaHHe Kak METOJ MPOTHO3UPOBAHUS
CUTyallM1 Ha IIPOU3BOJICTBE.
1.3. Cmpoenue gewecmea



Honnass xumuueckas cBs3b. KaTuoHsl, ux oOpa3oBaHuEe U3 aTOMOB B pe3yibTaTe Ipolecca
OKHCIICHUs. AHHOHBI, X 00pa3oBaHHE M3 aTOMOB B pe3yJbTaTe IMPOLECCa BOCCTAHOBJICHUS.
HonHast cBs3p Kak CBA3b MEXJy KAaTHOHaMHU W AHUOHAMM 3a CUET 3JIEKTPOCTATUYECKOTO
nputskeHus. Krnaccupukanuss MOHOB: 1O COCTaBy, 3HAKy 3apsAa, HAIMYMIO TUAPATHOM
o0osiouku. HMoHHBIE KpHCTauIMuecKue peuieTku. CBoMCTBa BEUIECTB € HOHHBIM THUIIOM
KPUCTAJTIMYECKON PEIIETKH.

KoBasneHTHasi XuMH4ecKasi cBsA3b. MexaHn3M 00pa3oBaHMs KOBAJICHTHOM CBsI3U (OOMEHHBIN U
JIOHOPHO-aKLENTOPHBIN). DIEeKTpoOoTpULaTenbHOCTh. KoBaneHTHbIE MOJISIPHAs M HENOoJspHast
cBsa3u. KpaTHOCTh KOBaJI€HTHOU CBA3U. MOJIEKYIIIPHBIE U aTOMHBIE KPUCTAJUIMYECKUE PELICTKU.
CBolicTBa BEIECTB ¢ MOJIEKYJISIPHBIMA U @TOMHBIMU KPUCTAJUIMYECKAMHU PEILETKAMHU.
Meramnuyeckasi cBfA3b. Merauinyeckass KpHUCTaUIMYECKash pelleTka W MeTauInyecKas
XUMH4YecKas cBs3b. DU3nUecKkue CBONCTBA METAIUIOB.

ArperaTHble COCTOSIHUSI BellleCTB U BOJOPOAHAs CBA3b. TBepaoe, XKUAKOE U Ta3000pazHoe
cocrosiHus BewlecTB. [lepexon BemiecTBa M3 OJHOIO arperaTHOrO COCTOSIHMSL B JPYroe.
Bonoponnas cBs3b.

Yucreie Bemecrsa u cMmecH. [lonaTne o cmecu BeniecTs. ' OMOreHHbIE U TETEPOTEHHBIE CMECH.
CocraB cMmeceii: 00beMHasi 1 MaccoBasi J0JIM KOMIIOHEHTOB CMECH, MacCOBasi A0 IpUMeECEH.
JucnepcHble cucreMbl. [lonsTue o nucnepcHoit cucreme. JlucnepcHas ¢aza U JUCIEpCHOHHAS
cpena. Knaccudukarus nucnepcHpix cucteM. [IoHsITHE 0 KOIJIOWAHBIX CHCTEMAX.
Hemoncmpayuu

Mopnenp KpUCTAJUIMYECKOM peIIeTKH XJI0pHia HaTpusl.

OO6pa31pl MUHEPAJIOB ¢ HOHHOM KPUCTANINYECKOM PeIeTKON: KalbLKUTa, FauTa.

Mojenu KpUCTAITMUECKUX PEIIETOK «CyXOro JIbay (WU oaa), anmasa, rpadura (MiIu KBapia).
[TpuGops! Ha KUJIKUX KpUCTAIUIAX.

OO0pa31ibl pa3IMYHBIX TUCIIEPCHBIX CUCTEM: AIMYIIbCHH, CYCIIEH3HH, a3P030JIei, TeJIei 1 30JICH.
Koarymsuus. Cunepesuc. b dext Tungans.

Jlabopamopnusie onvimul

[TpuroroBneHue cycneH3nu kapooHaTa Kajablys B BOJIE.

ITony4yenue 3MyIbCHA MOTOPHOT'O MAacIa.

O3HaKOMJIEHHE CO CBOMCTBAMHU JAUCIIEPCHBIX CHCTEM.

Ilpogpunvnvie u npogpeccuonanvno 3nauumple 3nemenmot cooeprycanud. [10nIpHOCTD CBA3U U
noJsipHocTh MoJiekyibl. Konnencanus. Texydects. Bozronka. Kpucramnuszanus. Cydoaumanus u
necyonumanug. AHomanuu (u3nueckux cBOMCTB BoAbl. JKuakue kpucramisl. MuHepansl U
TOpHbIE MOPOBI KaK MPUPOJIHBIE CMECH. DMYJIBCUU U CYCHIEH3MH. 30U (B TOM YHCIIE a3PO30JIn)
u renu. Koarymsmus. Cunepesuc.

1.4. Booa. Pacmeopul. Dnekmpoaumuyeckas ouccoyuayus

Bona. PacrBopbl. PacrBopenme. Boaa kak pacTBopuTenb. PacTBOPMMOCTH BEIIECTB.
HacplleHHbIE, HEHACBIIEHHBIE, IEPECHIILIEHHBIE PACTBOPHI. 3aBUCUMOCTH PACTBOPUMOCTH
ra3oB, JKUJKOCTEH U TBEPJIbIX BEUIECTB OT Pa3IUYHbBIX (PAKTOPOB.

MaccoBast 1011 pacCTBOPEHHOI'O BELIECTBA.

DJIEKTPOJIMTHYECKAS UCCOUMANUS. DJICKTPOIUTHI U HEATEKTPOUTHI. DINEKTPOIUTHYECKAS
qucconuanus. MexaHu3Mbl 3JEKTPOIUTHUECKOHN TUCCOLMALIAN 1)1 BELIECTB C Pa3IMUYHBIMU
TUNIAMU  XUMHUYECKOM CBs3U. ['WapaTUpoBaHHBIE U HETUJPATUPOBAHHbIE HOHBL. (CTeneHb
AIIEKTPOIUTHYECKOH aucconmanui. CuibHble U ci1alble 3MeKTponThl. OCHOBHBIE MOJOXKEHUS
TEOPUH IEKTPOIUTHUECKON Auccorani. KucaoTel, OCHOBaHUS U COJIU KaK AJIEKTPOJIUTHI.
Hemoncmpayuu

PacTBOprUMOCTbH BeIIECTB B BOJIE.

CoOupaHue ra30B METOJIOM BBITECHEHUS BOJIBI.

PacTBOpeHue B Bojie CEpHOM KUCIOTHI U COJIEN aMMOHHUS.

OO6pa31bl KPUCTAIOTHIPATOB.

H3roTroBiaeHue rUICOBON MOBS3KH.

HcnplTaHue pacTBOPOB 3JIEKTPOJIUTOB U HEAIEKTPOJINUTOB HA MIPEAMET AUCCOLUALINH.



3aBUCHMOCTh CTENEHHU ANEKTPOIUTUICCKON JAUCCOIMAIMHA YKCYCHOM KUCIOTHI OT pa3OaBiIeHUS
pacTBopa.

JIBr>KeHHE OKpAIICHHBIX HOHOB B 3JIEKTPUUECKOM II0JI€.

[IpuroroBneHue KeCTKON BO/IbI U YCTPAHEHUE €€ KECTKOCTH.

HNonHuTsl.

O06pa3ubl MUHEPaIbHBIX BOJ] PA3IMYHOIO HA3HAYCHHUS.

IlIpakmuueckoe 3anamue

[IpuroroBneHue pacTBopa 3aJaHHON KOHLUEHTpAL1H.

Ilpogpunvuvie u npogheccuonanvno 3nauumvie rnemenmul codeprcanusn. PacTBOpeHHE Kak
busnuko-xumMuueckui mnpouecc. TermnoBeie 3pQexTsl mpu pacTBopeHHH. Kpucramioruaparsl.
Pemienne 3amay Ha MaccoByr JOJIKO PAaCTBOPEHHOro BemiecTBa. I[IpuMeHeHue BOABI B
TEXHUUYECKUX 1eNsiX. KecTKOCTh BOJbI U CIIOCOOBI ee ycTpaHeHHsl. MuHepalibHbIe BOJIBI.

1.5. Knaccughuxayus neopeanuueckux coeOuHeHuil U ux c8ouUcmaea

Kucaorsl u ux cpoiictBa. KucioTel Kak 3JIEKTPOJUTHL, UX KiIacCU(UKALUA MO Pa3IUYHBIM
npu3HaKaM. XMMHUYECKUE CBOMCTBA KHUCIIOT B CBETE TECOPUU AIICKTPOIUTHUECKON AUCCOLMALIIH.
Oco0OeHHOCTH B3aUMOJICHCTBUSI KOHLIEHTPUPOBAHHON CEPHOW M a30THON KHUCIOT C METaJUIaMHU.
OCHOBHBIE CTIOCOOBI TIOTYICHHSI KUCIIOTHI.

OcHoBaHus U uX cBoiicTBa. OCHOBaHMS KaK AJIEKTPOIUTHI, UX KIACCU(PUKALUSA 110 Pa3THUYHBIM
npu3HakaM. XHMUYECKHE CBOWCTBA OCHOBAaHHU B CBETE€ TEOPUH DIIEKTPOJIUTUUYECKOU
muccouuanuu. PasnmoskeHue HEpacTBOPUMBIX B BOJe OCHOBaHUK. (OCHOBHBIE CIOCOOBI
MOJTYy4YECHUSI OCHOBAHUM.

Coun 1 ux cpoiicrBa. Conu Kak 351eKTpoauThl. COIU CpeIHUE, KUCIIBIE 1 OCHOBHBIE.
XUMHYECKUE CBOWCTBA COJIEH B CBETE TEOPUU JIEKTPOIUTHUECKON Aucconanuy. CriocoOsl
MOJIy4eHus coJied. ['uaponus cosnen.

Oxkcuasl m ux cpoiictBa. ConeoOpasyrome W HecosieoOpasyronme okcuabl. OCHOBHEBIE,
aM(pOTepHbIE U KHUCIOTHBIE OKCHUJBL. 3aBUCHMOCTh XapaKTepa OKCHUIA OT CTEMEHH OKHUCIICHHS
00pa3yromero ero MeTauia. XMuMUYECKHe CBOMCTBA OKCUIOB. [lomyueHrne oKkcuioB.
Hemoncmpayuu

BzaumopeiicTBre a30THOM M KOHIEHTPUPOBAHHOM CEPHOM KHUCIIOT ¢ METAJJIAMH.

['openue dhocdopa u pacTBOpeHUE MPOAYKTa TOPEHUS B BOJIE.

[Tomydyenue u cBoiicTBa aM(POTEPHOTO TUAPOKCHUIA.

HeoOpatumeblit ruaponn3 kapOuaa Kaublys.

OOpaTuMBbIii TUAPOIU3 COJICH PA3TUYHOTO THIIA.
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Jlabopamopnuvie onvimul

HcnbiTanue pacTBOPOB KUCIIOT MHANKATOPAMH.

BzaumopeiicTBre METaIIOB C KUCIOTAMM.

B3auMozeiicTBuE KUCIOT C OKCUAAMH METAJLJIOB.

B3anmoneicTBre KUCIOT ¢ OCHOBAHUSIMH.

BzaumopaeincTBue KUCIOT ¢ CONSIMH.

HcnibrTanue pacTBOPOB LIENIOYEN MHANKATOPAMH.

BzaumopencTBue menoyen ¢ CoasMH.

Paznoxxenne HepaCTBOPUMBIX OCHOBAHHI.

BzaumopeiicTBue coieil ¢ MeTaaiaMu.

B3anmoneiicTBre coJiei IpyT ¢ IPyrom.

I'upponus cosel pa3IuyHOro TUIIA.

Ilpogpunvnvie u npogeccuonanvno 3nauumvlie 3Inemenmul cooeprucanusa. IlpaBuna
pa30aBiieHUs CepHOM KUCTOTHL. VIcTonb30BaHNEe CEPHOM KUCIOTHI B TPOMBIIIJICHHOCTH.

Enxue menoun, ux UCMONb30BaHUE B MPOMBIIIJICHHOCTH. [ arieHast u HeraimieHast u3BecTb,

UX MpUMEHEHUe B CTpouTenbcTBe. ['urc u anebactp, runcoBanue. [lonsitue o pH pactBopa.
Kucnornas, menounas, HeUTpajabHas Cpeia paCTBOPOB.

1.6. Xumuueckue peaxyuu



Kinaccupukanuss xuMuyecKux peakumid. Peakiuu coeIvHEHUSs, Pa3OKEHUS, 3aMEIICHUs,
obmena. Katanutnaeckue peakiuu. O0patumpie 1 HEOOpATUMBIE PEAKITUH.

['oMoreHHbI€ U reTEPOreHHBIE PEAKIINU. IK30TEPMUUECKHUE U SHIOTEPMHUUECKUE PEAKIUH.
TennoBoii 3pPeKT XUMUIECKUX peakiuid. TepMOXUMHUYECKHE YPaBHEHUS.
OKHCIHUTE/JBbHO-BOCCTAHOBUTE/IbHbIE peakuuu. CreneHb okucieHus. OKUCIHUTENb U
BOCCTaHOBJEeHHE. BoccraHoBuTenb W OKuclIeHHe. MeTonq 3JeKTpoHHOro OanaHca Ui
COCTaBJICHUS] YPABHEHUIN OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIHM.

CkopocTh XuMHYeCKHX peakuuid. [[oHATHE 0 CKOPOCTU XMMHUYECKUX peakiuil. 3aBUCUMOCTb
CKOPOCTH XUMHUYECKUX PEAKIIUH OT Pa3IMUHBIX (PaKTOPOB: MPUPOJIBI PEATHPYIOIINUX BEIIECTB, HX
KOHILIGHTpAllUK,  TEMIEparTypbl, [OBEPXHOCTH  CONPUKOCHOBEHHS U  HMCIHOJb30BaHUSA
KaTaJu3aTopoB.

O0paTumMocTh XMMHYECKHX peakmuii. OOpaTUMbie U HEOOpPaTHUMBIC PEAKIIUH. XUMHUYECKOE
paBHOBECHE U CIIOCOOBI €T0 CMEIICHUSI.

Hemoncmpayuu

[Tpumepsl HEOOPATUMBIX pEaKIIU, HAYIIUX C 00pa30BaHUEM OCAJIKa, Ta3a WU BOJIBI.
3aBUCUMOCTbh CKOPOCTH PEAKLIMHU OT MIPUPO/Ibl pEarupyroLInuX BEUIECTB.

B3aumoneiicTBue pacTBOpOB CEpPHOM KHCIOTHI C pacTBOpaMHU TUOCYJb(aTa HaTpUs pa3InyHON
KOHLICHTpAllUU U TEMIIEPATYphL.

Mojienp KUIAIero ciosl.

3aBUCUMOCTh CKOPOCTH XUMHUYECKOM pPEAaKUMU OT MPUCYTCTBUS Karajau3aTopa Ha MpUMeEpe
pa3lioKeHUs IEPOKCHUIA BOJIOPO/Ia C TOMOIIBIO TMOKCHIa MapraHila U KaTaaa3bl.

Mopenb 31eKTpoiusepa.

Mogenb 37eKTPOIM3HON BaHHBI JIJIS1 TIOJTYUCHUS ATFOMUHUS.

Mopeinb KOJIOHHBI CHHTE3a aMMHUaKa.

Jlabopamopnuvie onvimut

Peaknus 3amelieHnst MeIM JKeJIe30M B paCTBOPE MEIHOI'O KyIlopoca.

Peaxiuu, uaynme ¢ oOpa3oBaHHEeM Ocajka, ra3a Uiu BOJbIL.

3aBUCUMOCTbh CKOPOCTH B3aUMOJEHCTBUSA CONSTHOM KUCIOTHI C METAJIJIAMU OT UX MPUPOIBL.
3aBUCUMOCTBH CKOPOCTH B3aUMOJICHCTBHUS IMHKA C COJISTHOM KUCIOTON OT €€ KOHIICHTPAIIUH.
3aBHUCHUMOCTh CKOpOCTH B3ammojeiictBusi okcuaa wmenu (II) ¢ cepHoit kucnortoit oT
TEeMIIepaTypHhI.

Ilpogunsuvie u npogeccuonanvno 3nauumvle r1emenmsl cooepycanusn. Ilonstue 00
ANEKTPOIIN3E. DJIEKTPOJIU3 PACIUIABOB. DJIEKTPOJIU3 PACTBOPOB. DJIEKTPOJUTHUECKOE MOTyUEHUE
amoMunus. [lpakThueckoe NpuUMEHEHHE HNIeKTpoiau3a. ['anpBaHommacTuka. [anbBaHOCTETHS.
PadunupoBanue 1IBETHBIX METAJIJIOB.

Karanu3s. 'omoreHnHble U rereporennbie karanuzaropsl. [Ipomoropsl. Karanutuueckue

snibl. UTHTUOUTOPEI.

[Ipon3BOACTBO aMMUaKa: ChIpbe, anmnaparypa, Hay4yHble PUHLIUIIBL.
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1.7. Memannvl u nememannol

Metasuibl. OcCOOEHHOCTH CTPOCHHUS aTOMOB U KpUCTA/LIOB. DPU3MYECKUE CBOMCTBA METAJIOB.
Knaccudukanus MeTamioB MO pa3IUYHBIM MpHU3HAKaM. XHMHYECKHE CBOWCTBA METAJUIOB.
DIIEKTPOXUMUYECKUHN P HAPSHKEHUM METAIIIOB. MeTamorepMus.

O6mue crmocoObl monyueHuss MetauioB. llonatue o wmetamnypruu. [lupomeramnyprus,
TUAPOMETAJUTYPTHUS U dJeKTpoMeTaiuTyprusi. CiiiaBbl YepHBIE U I[BETHHIE.

Hemeramibl. OcCOOEHHOCTHM CTpOEHHs aToMoB. HemeTtamnsl — TIPOCThIE BEIIECTBA.
3aBUCUMOCTh CBOWMCTB TQJION€HOB OT WX TMIOJOKEHUS B MEPUOJMYECKOHM CHUCTEME.
OKuCIHUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAIIJIOB B 3aBUCUMOCTH OT UX MOJIOKEHUS
B PSTY DJEKTPOOTPHUIIATEITHLHOCTH.

Hemoncmpayuu

Konzexus meTanios.



B3aumopeiicTBue METAIIOB ¢ HEMETaIIaMu (KeJie3a, [IMHKA U aIFOMUHUS C CEPOM, aIFOMUHUS C
H0JI0M, CYpbMBI C XJIOPOM, TOPEHUE Kelie3a B XJIope).

I'openue mertauios.

AJIIOMUHOTEPMHUSL.

Komnexkuust HemetaioB. ['openne HemeTtaioB (cepwl, (ocdopa, yris). BeirecHeHHE MeHee
AKTHBHBIX TJIOTEHOB U3 PaCTBOPOB UX coJiel 60sIee aKTUBHBIMU TaJIOTCHAMH.

Mogenp NpOMBINUIEHHONM YCTAHOBKHU JUISl ITPOM3BOJCTBA CEPHOM KUCIOTHL. MoJenpb rneuu ist
o0xura n3BecTHsIKa. KoeKkuuu npoayKIuii CUIIMKATHON MPOMBIIIIIEHHOCTH (cTeKna, Gapdopa,
dasiHCa, IeMEHTa Pa3InIHBIX MAPOK H JIp.).

Jlabopamopnuvie onvimut

3akasika 1 OTICK CTaJIH.

O3HaKOMJIEHHE CO CTPYKTYpPaMH CEporo U Oesoro 4yyryHa.

Pacno3znaBanue pyn xenesa.

Ilpakmuueckue 3anamus

[Tomyyenue, coOupanue u pacrno3HaBaHUE Ta30B.

Pelenune skciepyuMeHTANIbHBIX 3aa4.

Ilpogunvuvie u npogheccuonanvno 3nauumeple 3nemenmol cooeprcanusi. Kopposus MeTauios:
XUMUYECKAasi U 3JIEKTPOXUMHYECKass. 3aBUCUMOCTb CKOPOCTHM KOPpPO3MHM OT  YCIIOBHMA
oKpyxkartie cpensl. Kiaccupukanuss KOppo3uM METAJIOB MO Pa3IudYHBIM IIPU3HAKAM.
CniocoOsblI 3alIUTHl METAIIOB OT KOPPO3HUH.

[Ipon3BOACTBO YyryHa U CTAJIH.

[Tonyuenne HeMeTaNIOB (PPAKIMOHHOM MEPEeroHKOW KHUJIKOrO BO3AyXa U JIEKTPOIU30M
pacTBOPOB WIIM PACILIABOB 3JIEKTPOJIUTOB.

CuiukaTHasi IpOMBINUIEHHOCTb. [IpOM3BOACTBO CEPHOIN KUCIIOTHI.

2. Opranuyeckasi XuMus

2.1. OcHosHble noOHAMUA OP2aHUYEeCKOU XUMUU U MeopUsi CMPOEHUs.

Op2aHU4ecKux coeOuHeHuil

IIpeamer opranmyeckoil xumum. IlpuponHble, HUCKYCCTBEHHbIE U  CHHTETHYECKHUE
opranuyeckue BemectBa. CpaBHEHNE OPraHUYECKUX BEIIECTB C HEOPTaHUYECKUMH.
BajnieHTHOCTE. XMMHUYECKOE CTPOECHUE KAaK NOPSIOK COEUHEHHUSI aTOMOB B MOJIEKYJIbI

10 BAJICHTHOCTH.

Teopust crpoeHus opranndeckux coennnenuii A. M. BytiepoBa. OCHOBHBIE MOJIOKEHUS
TEOPHUH XUMHUUYECKOTO CcTpoeHus. M3oMepus u uzoMepsl. XuMuueckue GopMysibl U MOACIH
MOJIEKYJI B OPraHUYECKOW XUMUHU.

Kanaccupukanus oprannyeckux BemectB. Kitaccudukaims BEecTB mo CTpOSHUIO
YIIEPOJAHOTO CKelleTa U HAIWYUI0 (PYHKIMOHAIBHBIX Tpymi. ['omonoru u romosorus. Havana
Homenknarypsl [lUPAC.

Kinaccnpukanuss peakumii B opraHumvyeckoil xumum. Peakuuu  npucoeauHEHUs
(rumpupoBaHMs,  TAJOTCHHPOBAHUS,  THUIPOTAJIOTEHUPOBAHUWS,  TUAparanuu). Peaxnuun
OTIIEIUICHUS  (ACTUIPUPOBAHMS,  JETHAPOTAJOTeHUPOBaHUs,  Jerujapartanuu). Peakuuun
3aMelICHHUS.

Peakiuu nsomepuzamumu.

Hemoncmpayuu

Moaenu MOJIEKYJT TOMOJIOTOB U K30MEPOB OPraHUYECKUX COCTUHEHUM.

KauectBenHoe oOHapyXeHHE yTJepo/a, BOAOpOJa W XJOpa B MOJIEKYJIaX OPTaHUYECKUX
COEMHECHUM.

Jlabopamopmubwtii onvim

N3roroBiieHne MoAeNne MOJIEKYJ OPraHUYECKUX BEILIECTB.

Ilpogpunvusvie u npogpeccuonanvno 3nauumoie r3nemenmol cooeprcanus. Ionstue o cyocrpare
u peareHTe. Peakiuu OKHUCIEHUS M BOCCTAHOBJIEHHMS OpraHUYeckux BewiecTB. CpaBHEHUE
KJIacCu(PUKaIMM COCTMHEHUN W KJacCU(UKAIIUN PEaKIMi B HEOPTaHUYECKON M OpraHUYECKOMN
XUMUU.



2.2. Yene6o0opoowl u ux npupooHvle UCHOYHUKU

AnkaHbl. AJTKaHbl: TOMOJOTHYECKUN pANl, U30MEPHUS U HOMEHKJIAaTypa ajKaHOB. XHUMHYECKHE
CBOICTBa aJlkaHOB (ME€TaHa, 3TaHA): TOPEHHUE, 3aMEIICHHE, Pa3JIOKEHHUE, AETUAPUPOBAHUE.
[IpuMeHeHne anKaHOB Ha OCHOBE CBOMCTB.

AJIKeHbl. OTWIEH, €ro IOoJy4eHHe (ACTUAPUPOBAHUEM ITaHa, JENOJIMMEpU3aLUEH
MOJIMATHIICHA). ['OMOJOTMYEeCKHil psii, HM30MEpHUs, HOMEHKJIATypa alKeHOB. XHMHUYECKUE
CBOWCTBA JTWJICHA: TOPEHHUE, KAUeCTBEHHBbIE peaknuu (oOecluBeYMBaHHE OpPOMHON BOJBI U
pacTBoOpa rnepMaHraHara Kajus), TuapaTanus, nonumepusanus. [[pumenenue stunena

Ha OCHOBE CBOWCTB.

Juenbl m kaydyyku. [loHsiTHe O AueHax Kak YIVIEBOJOPOJAxX C ABYMS JBOWHBIMU CBS3SMH.
ComnpsixkeHHbIE AMEHBl. XHMUYECKHE CBOMCTBa OyTanueHa-1,3 u u3ompeHa: oOeclBEYMBAHHE
OpOoMHOI BOJBI M MOJIMMEpHU3alvs B Kaydyku. HaTypanbHblil 1 cuHTeTHUECKUeKayuyku. Pe3una.
AJKUHBI. AtieTiiieH. XMMHYECKHUE CBOMCTBA alleTUIICHA: TOPEHUE, 00eCIIBEUnBaHUE

OpOMHOI BOJBI, MPUCOEIMHEHUI XJIOPOBOJOpOIa U ruapartanus. [[puMmenenue aneruieHa

Ha OCHOBE CBOMCTB. MeKKaccoBasi U30MEpHs C AJIKaJUEHAMMU.

Apenbl. benszon. Xwumuueckue cBoWcTBa O€H305Ia: TOpPEHHE, pPEAKIMH 3aMeIleHUs
(ranorenupoBaHue, HUTpoBaHue). [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.

IIpupoaHble HCTOYHUKH YIJ1eBOAOPOAOB. [IpupoaHblil ra3: cocraB, IPUMEHEHHE B KayeCTBE
TOIJINBA.

Hedts. Coctas u nepepabotka Hedtu. [leperonka neptu. HeprenpomayKkTsi.

Hemoncmpayuu

['openue MeTaHa, 3THIIEHA, alleTUIICHA.

OTHolleHHE MeTaHa, STWIIEHA, aleTHIeHa W OeH30Jla K pacTBOpaM II€pMaHIaHara Kajus U
OpOMHOH BOJIE.

[ToyueHue sTuiIE€HA peakuMed AeruapaTaly dTaHOja, alleTWiIeHa — THAPOJIU30M KapOuaa
KaJIbLIMSL.

Paznoxxenne kaydyyka TpM  HarpeBaHWM, HUCIBITAaHWE MPOAYKTOB  pa3jOKEHUS  Ha
HENPEEIbHOCTD.

Komneknus o6pasios Heptu u HedrenpoaykroB. Komekius «KaMeHHBINH yroib U MPOIYKIIUS
KOKCOXMMHYECKOTO MPOU3BOACTBAY.

Jlabopamopnuvie onvimul

O3HakoMIIeHHE ¢ KOJUIeKIIMeH 00pa3ioB He()TH U IPOTYKTOB €€ nepepaboTKH.

O3HakoMJIEHHE C KOJUIEKIIMEN KaydyKOB U 00pa3liaMy U3/1eIuil U3 pe3UHBI.

Ilpogpunvnvie u npogheccuonanvno 3nauumvie nemenmuvt cooepycanusn. Ilpasmio B. B.
MapxoBHukoBa. Kiaccupukanuss v HazHadeHHe KayuykoB. Kiaccudukamus ¥ HazHaueHHE
pe3uH. BynkaHu3zanus kaydyka.

[Tomy4yeHue areTuieHa MUPOJIM30M METaHa U KapOUIHBIM criocoOoM. Peakius monumepusanuu
BUHWIXJIOpUAA. [lonuBUHMIXIOpUA U ero npuMeHeHue. Tpumepuzanus aneTuieHa B 0€H30171.
[Tonsitue 00 skcTpakiuu. BoccTaHoBineHue HUTPOOEH30/1a B aHWIMH. ['OMOJIOTMYECKHI Pl
apeHoB. Tomnyon. HurpoBanue tonyosa. Tporui.

OcHOBHBIE HAITPABJICHUS TPOMBITIUICHHON TTepepabOTKH MPUPOTHOTO ra3a.

[TorryTHBIN HEPTSIHOI ra3, ero nepepadoTKa.

[Tporiecchl TPOMBILUIEHHON MepepaboTku HedTu: KpeKuHT, pudopmuHr. OKTaHOBOE YHUCIO
OCH3MHOB M LIETAHOBOE YMCIIO TU3EIHHOTO TOIIUBA.

Kokcoxnmuueckoe npou3BOICTBO U €r0 MPOIYKIIHSL.

2.3. Kucnopoocooepacawue opeanuieckue coeOuHeHus

Cnuptsl. [lonydyenue sTanona 6pokeHHEM TIIIOKO3bl U TUApaTanueil sTuieHa. ['napokcuiabHas
rpymnmna kKak ¢yHKuuoHanbHas. [ToHATHE 0 peienbHBIX OJJHOATOMHBIX CIIUPTaX.

XUMHYeCKHEe CBOMCTBA JTaHOJA: B3aMMOJEHCTBHE C HaTpueM, 0Opa3oBaHUE IMPOCTHIX U
CJIO’KHBIX 3(pUpOB, OKHCIICHHE B abaerul. [I[ppumMeHenue sTaHoIa Ha OCHOBE CBOMCTB.
AJIKOroJIn3M, €ro NOCJIEACTBUA ISl OpraHU3Ma YEIO0BEKa U IPEAYIPEXKICHHE.

['munepyH Kak NpeAcTaBUTENb MHOTOATOMHBIX cUpTOB. KauecTBeHHas peakuiys Ha



MHOroaToMHble cnupThl. [I[puMeHeHne rmnepuHa.

®enog. duznyeckrue U XMMUYECKHE CBOMCTBA (heHosa. B3auMHoOe BIMsSHHE aTOMOB B MOJICKYJIe
¢deHona: B3aMMOACHUCTBUE C TUAPOKCHIOM HATPHA M a30THOU kucioTou. [Ipumenenue ¢enona
Ha OCHOBE CBOWCTB.

Aabaeruabl. [Tonarue 06 anpaerngax. AnbAeruHas rpymnmna Kak ¢ yHKIHOHATbHAsL.
dopManbaerua U €ro CBOKMCTBA: OKUCIEHUE B COOTBETCTBYIOLIYIO KHCJIOTY, BOCCTAHOBIICHHE B
COOTBETCTBYIOIIMM cnupT. [lomydeHue anpIernioB OKMCIEHMEM COOTBETCTBYIOIIMX CIUPTOB.
[Tpumenenue popmMaibaeruaa Ha OCHOBE €ro CBONCTB.

KapoOonoBble kucaorbl. [loHsTHe 0 kapOOHOBBIX KucinoTax. KapOokcuibHas rpymma Kak
dbyHkoHanbHas. ['oMonoruueckuii psij npeneabHbIX OJHOOCHOBHBIX KapOOHOBBIX

kuciot. [Tomyyenne kapOOHOBBIX KHCIIOT OKHCICHHUEM aJlbIECTHI0B. XUMHUECKUE CBOCTBA
YKCYCHOM KHCJIOTHI: 00IIMe CBOWCTBAa C MHHEPATbHBIMU KHUCIOTAMHU M peaKius dTepuUKaLIUU.
IIpuMeHeHne yKCYCHOM KHMCIIOTBI HA OCHOBE CBOMCTB. BbIcHine »XKUpHBIE KUCIOTHI HA IPUMEpE
MaJIbMUTUHOBOM U CTEAPUHOBOM.

Cao:xubie 3¢upbl 1 :kupbl. [lonydenne cnoxxabix 3¢pupoB peakuueit srepupukanum. CroxHbe
3¢upsl B pupoie, MX 3HadeHue. [[puMeHenne cioxHbIX 3(pUpOB HA OCHOBE CBOMCTB.

XKups! kak cinoxnbie 3¢upsl. Knaccudukanus xupoB. XUMUYECKHE CBONCTBA KUPOB: THIPOIIN3
Y TUIPUPOBAHUE KUIKUX )KUPOB. [ [prMeHeHue ;K1upoB Ha OCHOBE CBOMCTB. MbLia.

YrieBoabl. YTIEBOBI, X Kilaccu(UKaIys: MOHOCaxapu bl (TIIF0K03a, PpyKTO3a),

JIycaxapuibl (caxapo3a) ¥ moJjimcaxapu bl (Kpaxmall U IeJUTI0II03a).

['mroko3a — BEIMIECTBO C BOMCTBEHHON (PYHKIMEW — aabJACTUAOCTUPT. XUMHUECKHAE CBOWCTBA
[JIIOKO3bI: OKUCJICHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTaHOBJIEHHE B COpOUT, CIIHPTOBOE
Opoxenue. [IpumeHeHue TIIFOKO3bI HA OCHOBE CBOMCTB.

3HaveHHE YIIJIEBOJIOB B dKMBOW MPUPOJE U )KU3HU YenoBeka. [loHaTue o peakuusax noau-
KOHJICHCAllUX U TMIPOJIM3a Ha IIPUMEPE B3aUMOIIPEBPALLEHNN: TTII0K03a <> ITOJIMCAXapU/L.
Hemoncmpayuu

OkwucleHne CupTa B aabACTU/I.

KauecTBeHHbIEe peakliii HA MHOTOATOMHBIE CITUPTBHI.

PactBopumMocTh eHONa B BoJie py 0OBIYHOM TeMIiepaType U HarpeBaHUU.

KadecTBeHHbIE peakIuy Ha (PEeHOJI.

Peakuus cepedpsiHOro 3epKaa anbAerui0B U IITOKO3bI.

OxucneHue anpAETHIOB M TJIIOKO3bl B KHCIOTY ¢ momolbto ruapokcuga wmemu  (ID).
KauectBennast peakuus Ha Kkpaxmai. Komiekuus apupHbIx maces.

Jlabopamopnvie onvimoi

PactBopenue rnuneprHa B Bojie U B3auMmozeiicteue ¢ ruapokcuiom meau (II).

CBoiicTBa yKCYCHOM KHCIIOTBI, OOIIHME CO CBOWCTBAMH MUHEPAIbHBIX KUCIIOT.

Jloka3aTesnbCTBO HENPEAENIbHOIO XapaKkTepa KUAKOTO KUPA.

BzaunmopeiicTBue rroKo3bl U caxapo3bl ¢ ruapokcuaom meau (I1).

KauecTBeHHas peakuus Ha Kpaxmall.

Ilpogpunvnvie u npogheccuonanvno 3nauumoie r31emenmol cooeprcanusa. MeTUIoBbIN CIUPT U
€ro HCIIOJB30BAHME B KAUECTBE XHWMHUYECKOTO ChIPbA. TOKCHYHOCTH METAHOJIA M IIpaBUiIA
TEXHUKU 0€30MaCHOCTH NpHU paboTe ¢ HUM. DTUIIEHTIIUKOIb U €r0 IPUMEHEHHUE.

TOKCUYHOCTH 3TUJICHIJIMKOJIS U MpaBUjia TEXHUKU 0€30MacCHOCTH P paboTe C HUM.

[Tonydyenue ¢peHona u3 NPoIyKTOB KOKCOXMMHYECKOTO TIPOM3BOJICTBA U U3 OeH301a.
[TomukonaeHcamnus hopmanbaeruaa ¢ peHosom B heHoI0PpOopMaTbIETHIHYIO CMOITY.
Aneranbaerua. [lonsatue o keToHax Ha npuMepe aneroHa. [IpuMeHeHue aneToHa B TEXHUKE U
MPOMBIIIIIEHHOCTH.

MHuoroo0pa3ue kapOOHOBBIX KHCJIOT (IaBEJIEBOM KHCIOTHI Kak JBYXOCHOBHOW, aKpHIJIOBOU
KHCJIOTHI KaK HETIPeeIbHON, OCH30MHOM KUCIOTHI KaK apOMaTHYECKON ).

[TnenkooOpasyromue Macia. 3aMeHa KUPOB B TEXHHMKE HENMMIIEBBIM ChlpbeM. CHHTETHYECKHe
MOIOIIME CPENICTBA.



MonoyHokuciaoe OpoxeHue TIoKo3bl. Kuciomosnounelie npoAykTel. CHIOCOBaHHE KOPMOB.
HurtpoBanue nenntonossl. [IupokcuauH.

2.4. A3omcooeparcawue opeanudeckue coeourenus. Ionumepul

AmuHnbl. [lonstue 06 amuHax. AnngpaTHuecKue aMMHbI, UX KilacCU(UKals 1 HOMEHKJIATypa.
AHWIVH KaK opraHnueckoe ocHoBaHue. [lonyueHue anuimHa U3 HUTpoOeH301a.

[IpuMeHeHNEe aHWIIMHA HA OCHOBE CBOMCTB.

AMMHOKHUCJI0TBI. AMHHOKHUCIIOTHI KaK aMm(oTepHbIe 11 yHKIMOHATbHBIE OPraHHYECKUE
coequHeHus. XMMUYECKHE CBOMCTBA AMUHOKHUCIIOT: B3aUMOJECHCTBHUE C IIEJI0YaMU, KUCIOTaMU U
JpYyT ¢ ApyroM (peakuus noaukoHaeHcauun). [lentuanas cBsS3b U NOJUIEITHIBI.

IIpuMeHeHre aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.

Beaxu. [lepBuunasi, BTOpruHasi, TpETUYHAS CTPYKTYPHI OETKOB. XMMHUYECKUE CBOHCTBA OEIKOB:
rOpeHue, IeHaTypaLus, 'MIpoin3, [BETHbIE peakiuu. buongornueckue GyHKIM OEJIKOB.
IMoumepsl. benku u nonucaxapuibl Kak OMOMOITUMEPHI.

ITnacrmaccsl. [TomydyeHne noauMepoB peakuel MOJIMMEPU3aluu U IOJUKOHICHCALIUH.
TepMoruiacTu4HbIE U TEPMOPEAKTUBHBIE I1acTMacchl. [IpencraBurenu niaactmacc.

BoJsiokna, ux kiaaccuukanus. [lonydenne BonokoH. OTaenabHble IPEICTaBUTEIN XUMUYECKUX
BOJIOKOH.

Hemoncmpayuu

B3anmopnencTere aMMHaKa U aHWIMHA C COJISIHOM KUCIIOTOM.

Peakius anuauHa ¢ OpOMHOM BOJIOH.

JlokazarenbcTBO HaMMUMs (PYHKIIMOHAIBHBIX TPYII B PACTBOPAaX aMUHOKHCIIOT.

PactBopeHue u ocaxaeHue OesKoB.

[{BeTHBIE peakuu OEIKOB.

I"'openue nTuubero nepa U LIEPCTAHOW HUTH.

Jlabopamopnuvie onvimut

PactBopeHue OenkoB B BoJE.

Ob6Hapy>xeHue 6eTKOB B MOJIOKE M MSICHOM OYJIbOHE.

Jlenatypanus pactBopa Oeika KypHHOTO siilia CIIUPTOM, PaCTBOPAaMH COJIEH TSKENbIX

METAJIJIOB U MIPH HarpEeBaHUM.

Ilpakmuueckue 3anamus

Pemenne skciepuMeHTaNbHBIX 33]1a4 HAa WACHTU(UKALIMIO OPraHUYECKUX COETMHEHUH.
Pacno3naBanue miactMacc U BOJIOKOH.

Ilpogunvnvie u npogheccuonanvno 3nauumvle In1eMeHmupl COOEPHcAHUA. AMUHOKATIPOHOBAS
kucnota. KanpoH Kkak IpencTaBUTENb NMOJMAMHUAHBIX BOJIOKOH. lcrosb3oBaHME T'MIpOJM3a
0enkoB B IPOMBINUIEHHOCTH. llomuBuHMIXnopuna, mnonurerpadropatuieH  (TeduioH).
®denonopopmanbaeruinple  mwiactmacebl.  Llemtynoun.  IIpomslnuieHHOE  MPOU3BOACTBO
XUMHUYECKHX BOJIOKOH.



TemaTnuecKku mJiaH

OO6s13aTenbHas ayIuTOpHas KOHCYJIbTaIlUH
Copneprxanue oOyueHwUs. Harpyska
Teopus na0. ¥ IpaKT.
3ansaTus
1 cemectTp. O01Iasi 1 HEOPraHUYeCKast XUMHS.

1.Beenenue. Mcropust xumum. 2
OcHOBHbBIE TIOHATHUS U 3aKOHBI
XUMUH.
2.Ilepnoauueckuit 3aKOH u 4 2
nepuoaIecKast cucrema
XUMHYECKHX 3JIEMEHTOB.
3.CtpoeHue BelecTa 12 2
4.Bopna. PactBopsI. 10 2
DNEKTPOIUTHYECKAs TUCCOLUAIHS.
5.Knaccugukanusi HEOpraHHYECKUX 4 4 2
COEJTMHEHUI U UX CBOWCTBA.

82 10 2

2 ceMecTp

6. XMMHYECKUE PEAKINH 10 2
7.Metaibl 1 HEMETaJUIbI 2 2
8.0OcHOBHbBIE MOHATHS OPTaHUYECKOM 4 2
XHUMUHU. Teopus CTpOCHUSA
OpPraHMYECKUX BEIIECTB.
9.YrneBosopoasl U WX TPHPOJIHBIC 8 2 2
UCTOYHHUKH.
3.Kucnoponaconepxkariue 16 4 2
OpraHMYecKHe BEIeCTBa.
4.A30TOCONIEpKAIINE OPTaHUYECKUE 8 4 2
BemlecTBa. buononumepsl.

70 16 6
Bcero 128 26 8

TPEBOBAHUA K PE3YJIbTATAM OBYYEHUA

B pe3ynbrare u3ydeHnus yaeOHONW AUCHUIUINHBI «XUMUS» 00yUarOIUIACs TOKEeH

3HATH/MOHUMATD:

BajkHelIIMe XMMUYeCKHe MOHATHUS: BEIIECTBO, XUMUYECKUN HJIIEMEHT, aTOM, MOJIEKYIa,
OTHOCHUTEIIbHBIC ATOMHAsI U MOJIEKYJISIPHAsI MacChl, MOH, aJUIOTPONHUS, H30TOMbI, XUMUYECKas
CBSI3b, DJJIEKTPOOTPULIATENILHOCTh, BAJIEHTHOCTH, CTEIEHb OKHUCIIEHUS, MOJIb, MOJISpPHAS
Macca, MOJSIpPHBIH 00beM Tra3000pa3HBIX BEIIECTB, BEIIECTBA MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOECHUS, PACTBOPHI, JIEKTPOJIUT U HEAIEKTPOIUT, JIEKTPOJIUTHUECKAS
JMCCOLManus, OKUCIUTENIb U BOCCTAHOBUTEIb, OKHUCICHUE U BOCCTAHOBJIEHUE, TEIJIOBOM
3 dexT peaknuu, CKOPOCTh XUMHUYECKOW pPEaKIMH, KaTalli3, XHMHUYECKOe DPaBHOBECHE,
YIIEPOAHBIN CKeNeT, GYHKIIMOHABHAS TPYIINa, H30MEpHs, TOMOJIOTHS;

OCHOBHbIC 32KOHbI XUMMH: COXPAaHEHHUSI MacCChl BELIECTB, ITOCTOSHCTBA COCTABA BEILECTB,
IIepuonnueckuii 3akon .M. Menaeneena;

OCHOBHbIC TEOPHMHM XUMHMH; XHUMHUYECKOW CBA3U, DJIECKTPOJIUTHUYECKON IUCCOLMALUU,
CTPOEHHUSI OPrAaHUYECKUX U HEOPTAHUYECKUX COCAUHEHUN;



e BaKHeillllMe BelleCTBA U MaTePHAJIbI: BAKHEUIIINE METAIIBI U CIUIABHI; CEpHAs, COJISTHAS,
a30THasT W YKCYCHas KHUCIJIOTHI; OJIarOpOJHBIC Ta3bl, BOJOPOI, KHCIOPOJ, TaJOTCHBI,
[ICJIOYHBIC METAJUTBl; OCHOBHBIE, KHCJIOTHBIE W aMQOTEepHbIE OKCHUIbI M THIPOKCH]IBI,
IEJI0YH, YIJIEKUCIIBIA M yrapHbIA Ta3bl, CCPHUCTBIA Ta3, aMMHAaK, BOJa, MPUPOJIHBINA Ta3,
METaH, 3TaH, ITWJICH, aleTHJICH, XJIOPWJ HATpus, KapOOHAT W THIPOKApOOHAT HATpHS,
kapOoHaT u ocdar kampius, OEH301, METAHON M 3TAHOII, CIIOKHBIE d(UPHI, KUPHI, MBLIA,
MOHOcaxapuabel (IJIFOKO3a), Jucaxapuabl (caxaposa), Tmoimcaxapuibsl (KpaxmMaial |
[EJUTI0N03a), AaHUJINH, aMHHOKHUCIIOTHI, OCITKHA, UCKYCCTBEHHBIC I CHHTETUYECKHE BOJIOKHA,
Kay4yKH, TUIACTMACCHI;

yMeThb:

®  HAa3bpIBATh: U3yYEHHBIC BEUIECTBA 10 TPUBUAIBHON MJIM MEXIYHAPOIHON HOMEHKJIATYpPE;

e omnpefeJsiTb: BAJICHTHOCTh M CTENEHb OKHUCIECHHUS XHUMHUYECKHUX JJIEMEHTOB, THII
XUMHUYECKOM CBSI3M B COCIMHEHMSX, 3aps] MOHA, XapakTep Cpeabl B BOJHBIX PacTBOpPAX
HEOPraHUYeCKHMX ¢ OpPraHWYECKUX COCAMHEHUH, OKUCIUTEIh W BOCCTAaHOBUTEIb,
MIPUHA/UIEKHOCTh BEIIECTB K pPa3HbIM KjaccaM HEOPraHMYECKMX U OPraHMYeCKHX
COCIMHEHUM;

®  XapaKTepW30BaTh: 3JEMEHThl MaJlbIX MEPUOJOB MO UX NoyokeHuto B llepuogmueckoit
cucreme JI.MI. MenaeneeBa; oOmue XWMHUYECKHE CBOWCTBA METAJJIOB, HEMETAJIOB,
OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OpPraHMYECKUX COEAUHEHUH; CTPOCHUE U
XUMHUYECKHUE CBOMCTBA U3YUYEHHBIX HEOPTAHUYECKUX U OPraHUYECKUX COCIMHEHUI;

e OOBSACHATB: 3aBUCHUMOCTb CBOMCTB BEIIECTB OT HMX COCTaBa U CTPOEHUS, MPUPOLY
XUMHUYECKON CBSI3U (MOHHOM KOBAJIEHTHOW, METAJUIMYECKON M BOJOPOJHOI), 3aBUCUMOCTh
CKOPOCTH XMMHYECKOW pEAKUUU U TOJIOKEHUE XMMUYECKOI'O PABHOBECHUS OT Pa3IMYHBIX
(hakTopOB;

¢ BBINOJHATH XUMHYECKHIl  JKCHEPUMMEHT: TI0  pAaClO3HABAHUIO  BaKHEHIIMX
HEOPTraHWYECKUX U OPraHUYECKUX COCTUHEHU;

¢ NPOBOAUTH: CAMOCTOSITENBbHBIA TOUCK XUMHUYECKOW HWH(MOpPMAIMKM C HUCHOIB30BAHUEM
pa3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJSIPHBIX HW3JIaHUM, KOMIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB HMHTepHeTa); HCIONB30BATh KOMIBIOTEPHBIE TEXHOJOTHU I 00pabOTKU U
nepeaayd XuMu4Ieckor HHGOpMaIuu U ee IPEICTaBICHUS B Pa3INUHbIX (hopMax;

e  CBSI3BIBATh: U3YUYCHHBIA MaTepHal CO CBOEH MPO(eCcCCHOHAbHOMN e TENHHOCTHIO;

e pemaTh: pacueTHHIC 3aJa4H 110 XUMUYECKUM (OpMyJiaM U YpaBHEHUSIM;

HCIO0Jb30BATH NPHOOpPEeTEHHbIE 3HAHUS M YMEHHMS] B NMPAKTHYECKOH AesiTeJJbHOCTH M
NOBCEeIHEBHOM KU3HU

e s OOBSICHEHHUS XMMHUYECKUX SIBICHUH, TMPOUCXOAAIIUX B TpUpPOJE, OBITY U Ha
MIPOU3BO/ICTBE;

L OnmpeaAcIICHNA BO3MOXHOCTH HPOTCKAHUA XHUMHYCCKHUX npeBpameHI/Iﬁ B Pa3JIMYHBIX
YCIIOBUAX U OLCHKU UX HOCHG}ICTBI/Iﬁ;

®  DKOJOTHYECKH IPaMOTHOTO MOBEACHHS B OKpPYKaIOIIEeH cpee;

®  OIEHKHU BIUSHUS XUMUYECKOTO 3arpsS3HEHHsS OKPYKAIOIIEH Cpe/ibl Ha OpraHu3M 4YeloBeKa U
JIPYTHE KUBBIC OPTaHU3MBI;

e (Oe3omacHOro oOpalieHHs € TOPIOYMMHU W TOKCHUYHBIMHU BeUIECTBAMH M J1aOOpaTOPHBIM
00opyI0BaHUEM;

® TPUTOTOBJICHHUS PACTBOPOB 3aJIaHHOW KOHIIEHTPALIUU B OBITY U Ha MPOU3BOJICTBE;

®  KPHUTUYECKOU OILEHKH JOCTOBEPHOCTH XUMUUYECKON HHPOPMAIIUH, TIOCTYMAOIIEH U3 Pa3HbIX
UCTOYHHKOB.

YYEBHO-METOJANYECKOE U MATEPUAJIBHOTEXHUYECKOE OBECIIEYEHHUE
MPOTI'PAMMBI YYEBHOU JUCHUILIUHBI «XUMUSA »

OcBoeHne MporpaMMsbl y4eOHOH TUCIUILTHHBI « X UMHSD» MIPEATIONaracT HaJlmdue B

npodeccruoHaIbLHON 00pa30BaTeIbHON OpraHu3alni, pearu3yroeil 00pa3oBaTeIbHYIO



porpaMMy cpenHero oouiero oopasosanus B npeaenax ocsoenus OIIOIT CIIO na 6a3ze
OCHOBHOTO 00111eT0 00pa30oBaHms, KAOMHETa XUMHH C JTJAOOpaTOpUeH U TaOOPaHTCKONW KOMHATOM,
B KOTOPOiIl UMeeTCs BO3MOXKHOCTh 00€CIIeUnTh CBOOOHBIH TocTym B IHTEpHET BO BpeMs
y4eOHOr0 3aHATHS U B IIEPUOJ] BHEYUEOHOI 1eATEeIbHOCTH 00yJatOINXCS.

[Tomemienue kabMHETa JOIKHO YAOBIETBOPATH TpeOoBaHUsIM CaHUTAPHO-3IUAEMUOIOTHIECKUX
npaBui 1 HopMaTuBoB (CanlluH 2.4.2 No 178-02) u ObITh OCHAIIIEHO TUTIOBBIM 00OPY/IOBAaHHUEM,
yKa3aHHBIM B HACTOSIIMX TPEOOBAHMSAX, B TOM YHCIIE CHCIUATH3UPOBAHHON yueOHOM MeOebIo
U CpeJCTBaMH 00yYEeHHUsI, TOCTaTOUHBIMHU ISl BHIIIOJIHEHUSI TPEOOBaHUI K YPOBHIO MOJATOTOBKU
o0yyJaromxcs.

B kaOunere 10KHO OBITH MYJIBTUMEAUIHOE 000PYI0BaHHE, TOCPEACTBOM KOTOPOTO YYACTHUKHU
00pa30BaTeNLHOTO MPOIEcCca MOTYT MPOCMATPUBATh BU3YAIbHYIO HH(OPMAIIHIO TI0 XUMUH,
CO3/1aBaTh MPE3EHTAIMH, BUIEOMATEPHAIIBI U T. II.

B cocraB yueOHO-METOAMYECKOTO U MaTEPUATBHO-TEXHUYECKOTO OCHAIICHUS KaOMHEeTa XUMUU
BXO/JIAIT:

* MHOTO()YHKIIMOHAJIbHBIM KOMILJIEKC IPEI01aBaTes;

* HaTypajbHbIe O0BEKTHI, MOJIEIH, IPUOOPHI M HAOOPHI ISl TIOCTAHOBKH JIEMOHCTPAIIMIOHHOTO U
YUEHUYECKOT0 IKCIIEPUMEHTA;

* IEYaTHBIC ¥ SKPAHHO-3BYKOBBIE CPEJICTBA O0yUEHUS;

* Cpe/ICTBA HOBBIX MH(GOPMAITMOHHBIX TEXHOJIOTHIA,

* PEaKTHUBHI;

* [IEpEYHU OCHOBHOM U JIOTIOJIHUTEIBHON y4eOHOU JIUTEPaTYpBhI;

* BCIIOMOTaTEIbHOE 000pYI0BaHUE U UHCTPYKLIUU;

* OuOIMOTEeUHBIN POH.

B 6ubnuoreunsiii GoHa BXOIAT y4eOHUKHU U yueOHO-MeToanuecKkrue KoMIueKThl (YMK),
PEKOMEHOBaHHBIE HITH JIOMYIIEHHBIE [T HCIIOJIB30BAHUS B TIPO(ECCHOHATBHBIX
00pa3oBaTeNbHbIX OpraHU3aIMIX, PEATU3YIOIINX 00Pa30BaTEIbHYIO IPOTPAMMY CPETHETO
obmrero oopazoBanus B npezenax ocBoeruss OIIOIT CITO na 6aze 0CHOBHOTO OOIIETO
o0Opa3oBaHusl.

bubnuoteunsiit HOH MOXKET OBITH JOTIOIHEH XUMHUYECKOMN SHIMKIIONEIUEH, CTPAaBOYHUKAMHU,
KHUTaMH JIJIs1 YTEHUS TI0 XUMHH.

B nporecce ocBoeHust mporpaMmbl Y4eOHON JUCITUTIITMHBI « XUMUSD CTYICHTHI JOJKHBI

UMETh BO3MOKHOCTb JIOCTYIIA K 3JIEKTPOHHBIM Y4€OHBIM MaTepuaIaM Mo XUMHUH, UMEIO-

IIMMCSI B CBOOOTHOM JlocTyIrie B ceTd HTepHET (3JIeKTPOHHBIM KHUTAM, IPAKTUKYMaM, TeCTaM,
matepuanam EI'D u np.).
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