JIELIAPTAMEHT OBPA30BAHMS 1 HAYKHM UBAHOBCKOI OBJIACTU
OBJIACTHOE I'OCYJJAPCTBEHHOE BIOJI)KETHOE
[TPOPECCHUOHAJIBHOE OBPA30OBATEJIBHOE VUPEXJIEHUE
TEMKOBCKHI MHOI'OITPO®UJILHBIN KOJIJIEJK

PABOYASI IPOTPAMMA
OBIIEOBPA3OBATEJLHOM
JTUCLHMIIIUHBI

00/1.12 XUuMus

10 MPOQeCCUu CpeHEro MpodhecCHOHATBHOTO 00pa30BaHUs
11.01.05 «MOHTAKHUK CBA3N

[Tpoduns: TeXHOJOrHUECKH i

r. TetikoBo, 2024r.



Paccmorpeno YTBepxkaaro

Ha 3aCE€JJaHUH METOAUYECKON KOMUCCUU W. o. nupexropa OI'BIIOY TMK
poToKoI OT «17» HosAOpst 20241, No4 A.H. ConoBneBa
IpeacenaTenb METOANYECKOU KOMHUCCHU [Tpukas ot «29» HOsA0ps 2024r.

/JIbiceuxo H.I'./ Ne404
Paccmorpeno

Ha 3aCeaHIH
Me1IarornYecKoro CoBeTa
[Tpotokon ot «28» HossOpst 2024 T.
Ne 8

PabGouas mporpamma y4eOHOM NUCHMIUIMHBI pa3paboTaHa Ha OCHOBE TPEOOBaHUU
®I'OC cpennero ooOmero oOpa3oBaHHSA, B COOTBETCTBHM C PexoMeHIalusMu I10
OpraHM3alliy TONYYCHHUS CpemHero oOdmero oOpa3oBaHHs B TpeAelaXx OCBOCHUS
o0Opa3oBaTeabHBIX HpOrpamMM cpenHero mnpogeccuoHaibHoro obpaszoBanus (ITucemo
MununcreperBa npocsemennss PO or 1 mapra 2023 r. N 05-592 "O nampaBieHuu
pekomenaanuit"), Ha ocHoBe Ilpukaza MuHnucrepcTBa mnpocBeuieHus Poccun ot
14.05.2023 Ne371 «O06 yrBepkaeHuu (eaepanbHOW 00pa30BaTEIBLHON MPOrpaMMBbl
cpenHero oOmero obOpa3oBaHHs», HA OCHOBAaHMU NpPUMEPHON pabouell MporpaMmbl
oOuieo0pa3oBaTeNbHON JUCIUTUIMHBI «XUMUSA» JUISE npodeccuoHanbHBIX
oOpa3oBaTelbHBIX OpraHu3anuii (yrBepkaéHHON Ha 3acenanuu CoBeTa MO OICHKE
COJIepaHMsI M KadecTBa MPUMEPHBIX pabouuX MporpaMM o0meo0pa3oBaTeIbHOTO U
COLMATbHO-TYMaHUTAPHOTO IMKJIOB CPEOHEr0 Mpo(hecCHOHAIBHOr0 00pa3oBaHuUs
npoTokoi Ne 14 ot «30» Hos16pst 2022 T.)

Opranusanus-paspadorunk: OI'BIIOY TelikoBckuii MHOTOMTPO(PUIBHBIN KOJIIEHK

Pa3zpa6orunk: XBopocryxuna O.H, npenogasarens xumuu u 6uonorun OI'BIIOY TMK
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COJIEP)KAHUE

ITACIIOPT PABOYEN ITPOT' PAMMBI

CTPYKTYPA U COJEP)KAHUE YYEBHOU JTUCLATUINHBI
YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI IMCITATTIJIMHBI
KOHTPOJIb 1 OUEHKA PE3YJIbTATOB OCBOEHUA AMCHUITJIMHBI
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1. MACHOOPT PABOYEM ITPOT'PAMMbBI YYEBHOM JUCHUITLJIAHBI

1.1. ObsacTh npuMeHeHus1 pado4eil NporpaMmbl
PaGowass mporpamma  y4yeOHOM  OUCHMIUIMHBI  SIBISIETCS ~ YacThbl0  OCHOBHOM
npodeccronanbHOM 00pazoBarenbHOM mporpamMmbl B cootBeTcTBUU ¢ DPI'OC mo
npodeccrun 11.01.05 «K MOHTAKHUK CBSI3H»
1.2. Mecto y4eOHOIl  JMCHMIUIMHBI B  CTPYKTYpe  OCHOBHOIl
npogeccnoHaNIbHON 00pa3oBaTebHON MPOrPaMMBbI
B coorBerctBun ¢ ®I'OC COO mnpeamer «XuUMHsSD» BXOOUT B IPEIMETHYIO
o0nactb «EcTeCTBEHHO-HAaYUHbIE IPEAMETHD) U SIBISETCS 0053aTENIbHBIM 111 U3Y4EHUS.
1.3. Hesn u 3apaun y4eOHON IMCHUILIMHBI — TpPeOOBaHUS K pe3yJbTaTaMm
OCBOCHHS y4eOHOI TMCIMIIJIMHBI:
OcBoenne coaepkaHus Y4eOHOMW JUCHMIUIMHBI «XHUMHS» 00ECTIeunBaeT
JOCTI)KEHNE O0YJarOIIUMUCS CIEAYIOMINX Pe3yIbTaToB:

e (QopMHpOBaHHE CUCTEMBbl XMMHUYECKUX 3HAHUM KaK BaXKHEUINEH COCTaBIISIFOLIEH
€CTECTBEHHO-Hay4YHOW KapTHUHBI MHpa, B OCHOBE KOTOPOM JI€KaT KIIOUYEBbIE
NOHATHS, (yHIaMEHTaIbHbIE 3aKOHBI M TEOPUU XUMHH, OCBOEHUE S3bIKA HAYKH,
YCBOEHHE U MOHUMAHUE CYITHOCTU JOCTYIHBIX 0000IEHUN MUPOBO33PEHUECKOTO
XapakTepa, 03HaKOMJIEHHE C UCTOPUEN UX PAa3BUTHUS U CTAHOBJICHMUS;

e (opmMupoBaHME M pa3BUTHE NPEJICTABICHUN O HAYYHBIX METOJAaxX IO3HAHUS
BEUIECTB U XMMUYECKUX PEAKLIMH, HEOOXOIUMBIX A MPUOOPETEHUs yMEHUH
OpPUEHTUPOBATHCSI B MUPE BEIIECTB M XUMUYECKUX SIBIICHUH, UMEIOUIUX MECTO B
MPUPOJE, B MPAKTUYECKON U MTOBCEAHEBHOM KU3HH;

® pa3BUTHE YMEHUH U CHOCOOOB JESTEIbHOCTH, CBSI3aHHBIX C HAONIOJIEHUEM U
OOBSICHEHHEM XMMHUYECKOTO 3KCIIEPUMEHTa, COOJII0JIEHMEM MpaBuil 0e301acHOro
oOpaleHHs ¢ BEIECTBAMHU.

JIUYHOCHHBIX:

OI'oC COO ycranaBnuBaeT TpeOOBaHMA K  pe3yiabTaTaM  OCBOEHUS
oOydalIUMHCS  MporpaMM  cpeaHero  obmero  oOpa3oBaHusi  (JIMYHOCTHBIM,
METanpeIMeTHbBIM U TpeaMeTHbIM). HayuHo-meTonudyeckoil OCHOBOM i pa3paboTKu
IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHUSI TMPOTPaMM CpeIHEro ooOImero ooOpa3oBaHUs
SIBJISIETCSA CUCTEMHO-/IEATEIbHOCTHBIN MOAXO0/.

B cooTBercTBMM C CHCTEMHO-AESTEIBHOCTHBIM IOAXOJOM B  CTPYKTYpeE
JMYHOCTHBIX PE3y/IbTaTOB OCBOCHHUS MpenMera «XUMUs» Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHus BBIJICIICHBI CIEAYIONNE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOIIUMHUCI POCCHMCKON TpaXTaHCKOH HMACHTUYHOCTH  —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CAaMOOIIPE/IEIICHUIO;

HaJINn4uc MOTHUBAIlH K 06yqu1/1I0;



I[eJICHANIPaBICHHOE pAa3BUTHE BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEeH U UCTOPHUYECKUX TPaAULIMi 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYaloIMUXCS PYKOBOJCTBOBATbCA B  CBOEH
JEATEIIbHOCTHA IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHM, MPUCYIIMMHM 1IEJIOCTHON CUCTEME
XUMHYECKOT0 00pa30BaHMS;

HaJU4YUe TPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYpPhl M CIIOCOOHOCTH CTaBUTh 1EIH
U CTPOUTD )KM3HEHHBIC TIJIaHBI.

JInuHOCTHBIE pE3yAbTaThl OCBOCHUS MpeaMeTa «XUMHUS» JOCTUTAIOTCA B €MHCTBE
y4eOHON M BOCHHTATEIBHOW JCATEILHOCTH B COOTBETCTBHH C T'yMaHHCTHYCCKUMHU,
COLMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU U HJI€AIaMH POCCUKUCKOTO
IPaXJIaHCKOTO 00IIecTBa, MPUHATHIMUA B OOIIECTBE HOPMAaMH U MPaBHJIAMH TOBEJCHUS,
CIOCOOCTBYIOIIIMMHU ~ TIPOIIECCAaM  CaMOTIO3HAHUSI, CaMOPa3BUTHUA W HPABCTBEHHOTO
CTAHOBJICHUS JINYHOCTU OOYJAFOIITUXCS.

JInyHOCTHBIE ~ pe3yabTaThl  OCBOEHUs  mOpeaMera  «XUMHUS»  OTPAXKAIOT
c(hOpMHUPOBAHHOCTh  ONBITA  IMO3HABATEIBLHOM WM  NPAKTHYCCKOH  JCATEIBHOCTH
00yJaronUXCs M0 peau3alliy MPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIE B YACTH:

IPA!KAAHCKOI0 BOCIIMTAHUA:

OCO3HaHUS OOYYAIOIIMMHUCS CBOMX KOHCTHUTYLIMOHHBIX TIpaB M OOsS3aHHOCTEH,
YBAKEHUS K 3aKOHY U IIPABOIIOPAJIKY;

MPEJICTABJIEHUS O COLMAJIbHBIX HOPMAaX U MPaBWIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON MAESITENbHOCTH TPHU CO3/IaHUU Y4eOHBIX
MIPOCKTOB, PEIICHUH YYEOHBIX M TO3HABATENIbHBIX 3a7ad, BBITOJTHEHUHW XHUMHUYECKHUX
3KCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHHUS, IOTUKY M apTyMEHTHI
JIPYTHUX TIPU aHATU3€ PA3TUYHBIX BUIOB YUCOHOU JIEATEIHHOCTH;

NATPUOTHYECKOI0 BOCTIUTAHUS

LEHHOCTHOIO  OTHOLIEHUSI K HCTOPUYECKOMY M  HAYYHOMY  HACIEIUIO
OTE€YECTBEHHON XUMHH;

YBOXEHHS K TIPOILECCY TBOpYECTBA B OOJACTH TEOPUM U MPAKTHYIECKOTO
IPUMEHEHHUS] XHWMHWHU, OCO3HAHHUS TOrO, 4YTO JOCTHKEHHS HAyKH €CThb pe3yJbTar
JUTUTETTLHBIX HAOIOIEHUH, KPOMOTIMBBIX IKCHEPUMEHTAIbHBIX MOUCKOB, MOCTOSHHOTO
TPyZAa YYEHBIX U MTPAKTUKOB;

UMHTEpPECAa M TO3HABATEIIBHBIX MOTHMBOB B IOJYYEHHH WM MOCIECAYIOUIEM aHAIN3E
nH(}OpMAaITH O TIEPEIOBIX JOCTHIKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMHUH,

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUS, ITUYECKOTO TTIOBEICHUS,

CIIOCOOHOCTH OLIEHMBATh CHUTYallMW, CBSI3aHHBIE C XMUMHUYECKUMH SIBICHUSIMU, U
MIPUHUMATH OCO3HAHHBIE PELIECHUS], OPUEHTUPYICHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U

LICHHOCTH;



TOTOBHOCTH OIIEHUBATh CBOE MOBEACHUE U MOCTYIKH CBOMX TOBAPULIEH C O3ULIMIA
HPaBCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

(popMupOBaHMSA KYJbTYPbI 310POBbSI:

NOHUMAaHMS LIEHHOCTEH 3/10pOBOro M 6e30macHoro oopasa >Ku3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHHS] K COOCTBEHHOMY (PHU3WYECKOMY U TICUXHUYECKOMY
3/10POBBIO;

coOnrofieHusl mpaBusl  OE30MAaCHOrO OOpalleHUusi C BEIIeCTBaMU B  OBITY,
MOBCEIHEBHOM JKU3HU U B TPYJOBOU JAEATEIBHOCTH;

MOHUMAaHUS [IEHHOCTH TMPABUJ MHIWBUYATBHOTO M KOJUIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIOACH;

OCO3HAHMS TOCIECJACTBUA M HENPUATHUS BPEIHBIX MPUBBIYEK (YIOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KypEeHUs );

TPYAOBOr0 BOCIIMTAHUS:

KOMMYHHKATUBHON KOMITIETEHTHOCTH B Y4eOHO-UCCIIEIOBATENHCKON JAESITEILHOCTH,
OOIIIECTBEHHO TMOJIE3HOM, TBOPUECKON U APYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE B PEIICHUM IMPAKTUUYECKUX 3a7ad COI[UAIbHOMI
HAINPABJICHHOCTH (B paMKaX CBOETo KJlacca, IIKOJIbl);

MHTEpEca K MPaKTHUYECKOMY U3YYEHUIO MPOQECCHil pa3IuyHOro pojia, B TOM YHUCIIE
Ha OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUI M0 XUMUU;

YBAXXEHUS K TPYAY, JIOAAM TPpyAa U pe3yJbTaTaM TPYAOBOU I€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBHUIYaTbHON TPACKTOPUU OOpa3oBaHUS,
Oyaymieit mpodeccuu W peann3aluud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4E€TOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEM K XUMHH, HHTEPECOB U MOTpeOHOCTEn
o011ecTBa;

IKOJIOTHYE€CKOr0 BOCIIUTAHMSA:

OKOJIOTHYECKH IIeJIeCO00Pa3HOT0 OTHOIICHHWS K TPHUPOJAE, KaK HCTOYHUKY
CYLIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHWMAHUS TJIOOATBFHOTO  XapaKTepa JKOJOTHYECKHX MpobjeM, BIUSHUS
SKOHOMHUYECKHX MPOIECCOB HA COCTOSIHUE MTPUPOTHOMN U COLIMAIBHOM CpPEIbl;

OCO3HAHHS HEOOXOIUMOCTH HCIOJIb30BAHUS JOCTHIKEHUN XUMHUU JUIsl PEIICHUs
BOIIPOCOB PALIMOHAIIBHOTO MPUPOAOIIOTIB30BaAHUS;

AKTUBHOTO HENPUATHUS JEUCTBUM, NPUHOCAIIMX BpEId OKPYXKAOUIEH MPUPOIHOU
cpele, yMEHHUs MPOTHO3UPOBATH HEOIArONpUsITHBIE HSKOJIOTMYECKUE TOCIIE/ICTBUS
MPEINPUHUMAEMBIX ICUCTBUM U NMTPEIOTBPAILATH HX;

HaJU4Usl Pa3BUTOTO IKOJOTHYECKOTO MBILIUICHUS, SKOJOTUYECKOU KYIbTYpHI,
OMbITA JESITEIBHOCTH HKOJIOTUYECKONW HAMNPABICHHOCTH, YMEHHSI PYKOBOJCTBOBATHCS
UMHU B TIO3HABATEIbHON, KOMMYHUKATUBHON M COIIMAIBHOW IMPAKTHKE, CIIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTUBOCTOSTH HICOJIOTUH XeMOohoonu;

LHEHHOCTH HAYYHOI'0 NMO3HAHMS:



c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIICCTBEHHOM MPAKTHUKH;

MOHMMAaHMS CHeUPUKH XUMHUH KaK HayKH, OCO3HaHHS ¢€ poju B (HOPMHUPOBAHUU
pPaIMOHAILHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUHM IICJIOCTHOTO TPEJACTaBICHUS 00
OKpY)KaloIlleM MHPE KaK O €IWHCTBE NPHUPOJBI M YEJOBEKa, B MO3HAHWU IMPUPOTHBIX
3aKOHOMEPHOCTEH 1 PEIIeHUH ITPOOJIEM COXpaHEHHUs IPUPOJTHOTIO PABHOBECHS;

yOeXKAEHHOCTH B 0COOOM 3HAYMMOCTH XMMHH JUII COBPEMEHHOH IHMBWJIM3AIMH: B
e€ TyMaHHCTHUYECKOH HANpaBJICHHOCTH M BaXXHOW pOJIM B CO3JaHMM HOBOH 0a3bl
MaTepUaJbHON KYJIBTYphI, PEUICHHH TJI00aJbHBIX NPOOJIEM YCTOMYHMBOTO pPa3BHTHS
YEeJI0OBEYECTBA — CHIPHEBOM, YHEPTETHUCCKOM, MTUIIEBOM M SKOJOTHUECKOW O€301MacHOCTH,
B Pa3BUTHH MEAMIIMHBI, OOCCIICUCHHUH YCAOBHH YCICIIHOTO TPyAa MU DKOJOTHYCCKH
KOM(DOPTHOM KM3HU KaXI0Tr0 YieHa OOIIeCTBa,;

€CTECTBEHHO-HAYYHON TIPAMOTHOCTH: MOHMMAHHUS CYIIHOCTH METOJOB IO3HAHUS,
UCIIOJIb3YEMBbIX B E€CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIIONb30BaTh MOJydaeMble
3HAHUA JUIS aHajau3a U OOBSICHEHUS SIBJICHUN OKpPY)KAIOIIEro MHpa W MPOUCXOISIINX B
HEM M3MEHCHHMH, yMEHHMs JellaTb OOOCHOBAaHHBIC 3aKIIOYCHHS Ha OCHOBE HAaYyJHBIX
(haKTOB ¥ UMEIOIIMXCS TAHHBIX C IEJIBIO TTOYIeHHUS JOCTOBEPHBIX BBHIBOIOB;

CITOCOOHOCTH CaMOCTOSITEIPHO HMCIOJIb30BaTh XMMHUYECKUE 3HAHUS JJIS PEIICHHS
npo0JieM B peabHBIX JKU3HEHHBIX CUTYAITUSX;

WHTEpeca K MO3HAHUIO M HUCCIIeIOBATEILCKOM JIEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO,
K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUN MO XMMHUHU B COOTBETCTBUU C YKU3HEHHBIMU
MOTPEOHOCTSAMH;

UHTEepeca K OCOOEHHOCTSAM Tpyla B pa3luyHbIX cdepax mnpodeccHoHaNbHON
NESATEeTLHOCTH.

MemanpeomemHbix:

MertanpeaMeTHbIe pe3yabTaThl OCBOSHUS Y4EOHOTO TIpeaMeTa « XUMUs» Ha YPOBHE
cpeaHero olIiero 00pa3oBaHus BKIHOYAIOT:

3HAYUMBIC TUTSt dbopmupoBaHus MHPOBO33PCHHUS 00yJarommxcs
MEXTUCIUIUTHHAPHBIE  (MEXIIpEIMETHBIE) OOIICHAYYHbIE TMOHSTHS, OTpaXKaroIInue
IIEJIOCTHOCTh HAYYHOH KapTHUHBI MHpa U CIIENU(UKY METOOB TO3HAHMSI, CIIOIb3yEeMBIX
B C€CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTHs, SBIICHUE, MPOIECC, CHCTEMA,
HAy4YHbI (pakT, NPUHIUI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, UCCIeI0BaHUE,
HaOJII0ZICHUE, U3MEPEHHE, DKCIIEPUMEHT U JIPYTHUe);

YHUBEpCAJIbHbIE y4eOHblEe JIeHCTBUS (ITO3HABATENIbHBIE, KOMMYHHKATHBHBIC,
perynsaTuBHbIE), obecreunBarome (GopMuUpoBaHUE (PYHKIMOHAIBHOW TPaAaMOTHOCTH U
COLIMATPHON KOMITETEHITNH 00YUJaIOIIHXCS;

CIIOCOOHOCTh OOYYAIOLIUXCSl HMCIOJIb30BaTh OCBOCHHBIE MEKIUCIUIUTMHAPHBIC,
MHUPOBO33pPEHUECKHE 3HAHUS U YHUBEpPCaJbHble yueOHbIe NEHCTBUS B NMO3HABATEIBHOU U
COLMAJIBHOM MTPAKTHUKE.



MertanpeaMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YUEOHBIMU
II03HABATEIbHBIMA, KOMMYHUKAaTUBHBIMHU U PETYISTUBHBIMU JICHCTBUSAMM.

OgBiageHne yHUBEpPCAJIBHBIMHU Y4¢OHBIMH NT03HABATEIbHBIMH JACHICTBUAMMU:

1) 0a30Bble JJOrHYecKHe AeliCTBUA:

CaMOCTOSTEIBHO (POPMYIUPOBATh U AKTyaIU3UPOBATh IPOOIEMY, BCECTOPOHHE €€
paccmMaTpHBaTh;

ONPENEIIATH LIEJIN AEATEIbHOCTH, 3a1aBasi NapaMeTpbl U KPUTEPUU UX JTOCTHIKEHUS,
COOTHOCHUTb PE3YJIbTATHI AEATEIBHOCTH C IIOCTABICHHBIMU LIEISIMHU;

UCIIOJIb30BAaTh IIPM OCBOCHMM 3HAHUK NPUEMBI JIOTMYECKOIO MBIIUIEHUS —
BBIICIATh XapakTEepHblE NPHU3HAKM NOHATHMM W YCTAaHAaBIMBAaTh HUX B3aMMOCBS3b,
UCMOJb30BaTh COOTBETCTBYIOIIME TOHATUSA ISl OOBSCHEHHsS OTIENbHBIX (DAKTOB U
SIBJICHUM;

BbIOMPATh OCHOBAaHUS U KPUTEPUM Ul KJIACCU(PUKALMHN BEIIECTB M XUMHUYECKHUX
pEeaKLHnii;

YCTaHABJIMBATh IPUYMHHO-CJIEACTBEHHBIE CBA3M MEXKy N3y4acMbIMHU SIBJIICHUSAMY;

CTPOUTDH JIOTHUECKUE PACCYXJEHUS (MHAYKTUBHBIE, ACIYKTHBHBIC, 110 aHAJOTHH),
BBIABIAITh 3aKOHOMEPHOCTM M NPOTUBOPEUYMS B  PACCMATPUBAEMBIX  SIBJICHUSX,
(GopMyIHpPOBaTh BHIBO/BI U 3aKJIIOUEHUS;

IPUMEHATh B IPOLECCE IMO3HAHMS, HCIOJIB3YEMBIE B XHUMHUU CHUMBOJIMYECKHE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BBIBATHE MOJIEIIbHBIE TPECTABICHUS — XUMUYECKHI 3HAK
(cuMBOIT) 3neMeHTa, XUMUYecKkass (Gopmyna, ypaBHEHHE XMMHUYECKOW pPEakIUH — IpH
peleHun y4eOHBIX MO3HABATEIbHBIX M IMPAKTHMUECKUX 3a/1ad, MPUMEHATh Ha3BaHHBIE
MOJIETIbHBIE IIPEJCTABICHUS JUIS BBIABJICHHUS XapaKTEPHBIX IPU3HAKOB H3ydaeMbIX
BELIECTB U XUMHUYECKUX PEAKIIMII.

2) 0a3oBbIe HCCJIEI0BATEIbCKHE TeHCTBUSA:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOI'O ITO3HAHMSI BEIIECTB U XUMUYECKUX PEAKLIU;

bopMyaHpoBaTh LENU M 3aJa4d HCCIEIOBAHMS, HCIIOJNb30BaTh IOCTABJICHHBIE U
CaMOCTOSATENIHHO C(HOPMYTUPOBAHHBIE BOIPOCHI B KAa4eCTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 11 (DOPMUPOBAHUS TUIMOTE3Bl MO MPOBEPKE MPABHIBHOCTU BBICKA3bIBAEMBIX
CYKJICHU;

BJIAJIETh HABBIKAMU CAMOCTOSTEIBHOIO MJIAHUPOBAHUS U IPOBEJICHUS YUEHUYECKUX
HKCHEPUMEHTOB, COBEpIICHCTBOBaTh yMEHHUs HaOMI0JaTh 3a XOJOM Ipolecca,
CaMOCTOSATEIBHO MPOrHO3UPOBATH €ro pe3ynbTar, (OpMYyIHpOBaTh O00OIIEHUS U
BBIBOJBI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJbTATOB HCCIEHOBAHUSA, COCTaBIIATH
000CHOBaHHBIN OTYET O MPOJIEIaHHON padoTe;

IPUOOPETATh OIBIT YYEHUUECKOU MCCIIE0BATENIBCKON U IPOEKTHOM JIE€ATENBHOCTH,
MPOSBISATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATEIHLHOMY MOUCKY METO/IOB PEIICHHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JIMYHBbIX METOJIOB [IO3HAHUSI.

3) pabora ¢ nuadopmanueii:



OPUCHTHPOBATHCS B PA3IMYHBIX HUCTOYHMKAX HH(POpManuu (HAyIHO-TIOMYISIpHAS
JIUTEepaTypa XUMHUYECKOTO COJIEpKaHMs, CIpPaBOYHBIE MOCOOUs, pecypchl MHTepHeTa),
aHAJIM3UPOBATh MHPOPMAIIMIO PA3JIMYHBIX BUIOB M (HOPM TPEACTABICHUS, KPUTHICCKU
OILICHUBATH €€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GopMyIHPOBATH 3aMPOCH] U MPUMEHSTh PA3JIMYHBIC METOJIBI TIPU ITOUCKE U OTOOpE
UH(pOpMAITK, HE0OXOAMMOH JUTsl BHITTOJHEHHS YUSOHBIX 33]1a4 ONPEACTIEHHOTO THIIA;

npuoOpeTaTh  OMBIT  HMCIONB30BaHHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN ¥ Pa3IIUYHBIX TTIOUCKOBBIX CHCTEM;

CaMOCTOSATEIBHO BbIOMPATh ONTUMAIbHYIO (OPMY MpEICTaBICHUS HH(POPMALUU
(cxemsbl, rpaduKy, UarpaMMbl, TaOIUIbL, PUCYHKH U JPYyTUE);

UCTIOJIb30BaTh HAYYHBIM SI3BIK B KA4eCTBE CPEICTBA MPHU pabOTe C XUMHYCCKOM
UHPOpMAITUCH: TPUMEHITh MEXKIPEAMETHbIC ((PU3NUIECKHE U MAaTeMaTUYECKKE) 3HAKA U
CHUMBOJIBI, (OPMYIBI, a00peBUATYpPbI, HOMEHKIIATYPY;

UCMOJb30BaTh U INPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HarJIsIIHOCTH.

OsgJia/ieHNe YHHBeEPCAJIbHBIMIA KOMMYHMKATUBHBIMH JICHICTBUSIMU:

3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCY)XJIAaeMOW TeMbl B XOJ€ JUajiora W/Wiu
JMCKYCCUH, BBICKa3bIBaTh HJEH, (OPMYIMPOBATh CBOM IPEATIOKEHHUS OTHOCHUTEIHHO
BBINOJIHEHUS TPEUIOKEHHOM 3a/1auH;

BBICTYIIaTh C Ipe3eHTAallMed pe3ylbTaTOB I103HABATEIbHON JIESTENbHOCTH,
HOJYYEHHBIX CaMOCTOSITEIbHO HMJIM COBMECTHO CO CBEPCTHUKAMU NPU BBINOJIHEHUU
XUMHMYECKOTO 3KCIEPUMEHTA, MPAKTHUYECKON padoThl MO HCCIEIOBAaHUIO CBOMCTB
U3Yy4aeMbIX BEIIECTB, peaju3alud Y4eOHOro NMpoeKkTa U (POpPMYIHPOBATH BBIBOJBI IO
pe3yapTaTaM IPOBEIEHHBIX MCCIEIOBAaHMM IMyTEM COIJIACOBAaHUS TO3HIMHA B XOJ€
oOcyxieHus: 1 0OMeHa MHEHUSIMHU.

OBJ1ajieHNe YHHBEPCAJbHBIMHI PeryJIATHBHBIMU 1eHCTBUSIMM:

CaMOCTOSATENbHO IUIAHUPOBaTh M  OCYILECTBISATH CBOIO  IO3HABATEIBHYIO
NeSITeTbHOCTh, Ompenenss e€ Iend U 33Ja4yd, KOHTPOJMPOBATb W TIO Mepe
HEO0XOIMMOCTH KOPPEKTHUPOBATh MpeAaracMblii alirOPUTM JEHCTBHIA MPU BBHITOJIHEHUH
y4eOHBIX U HCCIEeIOBATeNbCKUX 3a/ad, BbIOMpaTh Hambosee 3PPEeKTUBHBIA Crocod ux
pelIeHus ¢ yu€TOoM MOJy4yeHHUs] HOBBIX 3HAHUHN O BEIIECTBAX U XMMHUECKUX PEaKIIHUIX;

OCYILECTBIISITH CAMOKOHTPOJIb CBOEH JEATENIbHOCTH Ha OCHOBE CaMOaHalIu3a M
CaMOOIICHKH.



Koan

[lnanupyemble pe3yabTaThl 0CBOCHHS M CHUILINHBI

HaMMEHOBaHHE
(popmupyembIx Oo0mme JAucnuniinHapHble

KOMIIeTEeHLM I

OK 01. B yacTH TPYyA0BOro BOCIIUTAHUA: - BJIAJIETh CHCTEMOM XHWMHWYECKHMX 3HAHWI, KOTOpas BKJIIOYAET:
BriOupats - TOTOBHOCTh K TPYAYy, OCO3HAHHUE ILIEHHOCTHU | OCHOBOIOJIATAIOMINE  MOHATUS  (XMMUYECKUM  DJIEMEHT,  aToM,
Croco0bI MacTepcTBa, TPyJAoao0ue; JJIEKTPOHHAs 000JI0YKa aroma, S-, p-, d-3JIeKTPOHHBIC OPOUTAIH
pelieHus 3aa4 | - TOTOBHOCTh K AKTUBHOM JEATEIIbHOCTH | aTOMOB, HOH, MOJEKYIa, BAJEHTHOCTh, 3JIEKTPOOTPHUIATEIBHOCTD,
npodeccroHanb | TEXHOIOTUYECKOM u COIIMAJIbHOM | CTETIEHb OKHUCIICHUS, XMMHUYECKas CBsA3b, MOJb, MOJISIpHAs Macca,
HOU HANpaBJICHHOCTH, CIIOCOOHOCTD | MOJISIPHBIA O0BEM, YIJIEPOJHBIA CKEJeT, (DYHKIMOHAIbHAS TpYIINa,
JeSATEbHOCTH WHULIMUPOBATb, IJIaHUPOBATh U | paguKall, HU30MEpHUs, H30MEPHI, TOMOJIOTMYECKUN PO, TOMOJOIH,
MPUMEHUTEIIBHO | CAMOCTOSITEIBHO BBINOJIHSATH TAKyIO | YIJIEBOAOPObI, KUCIOPOA- M  a30TCOAEpKAalIME  COECAUHECHHS,
K pa3jJnyHbIM NEATEIIbHOCTD; OMOJIOTUYECKH aKTHBHBIE BemlecTBa (yIJIEBOJIbI, JKHPBI, OCJIKH),
KOHTEKCTaM - HUHTEPEC K  pa3IM4HbIM chepaM | MOHOMEp, TMOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIE

npodecCHOHaTBLHOMN ACATEIBLHOCTH,
OBjajieHHe YHHUBEPCAJbHBIMU Y4YeOHBIMU
MO3HABATEJIbHBIMHU 1€ CTBUSIMMU

a) 0a30Bble JJOrHYecKHe JeliCTBUSA .

- CaMOCTOSTEIbHO  (OPMYIUPOBATH M
aKTyaJIM3upoOBaTh MPOOJIEMy, paccMaTpUBATh
€€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPHU3HAK WIIH
OCHOBAHUS JIJIsi CPaBHEHMS, KiacCHu(PUKAIMU 1
00001IeHNS;

- ONpEeNeNATh IEIU JACATEIbHOCTH, 3a]1aBaTh
rapaMeTpbl ¥ KPUTEPUHU UX JTOCTHIKEHUS,

- BBISABJISITH 3aKOHOMEPHOCTH W TIPOTHUBOPEUUS
B pacCCMaTPUBAEMBIX SIBICHUSX;

- BHOCUTH KOPPEKTHUBBI B JICSITEIHLHOCTD,

COCIMHEHMS, KPUCTAJUINYECKAsl PEIIETKA, TUIIBI XUMUYECKUX PEaKLUn
(OKUCIUTENHHO-BOCCTAHOBUTEIBHBIE,  JK30-M  DHIAOTEPMUUYECKHE,
peakiuuu MOHHOTO OOMEHA), PacTBOP, AJICKTPOIHTHI, HEAIEKTPOJIUTHI,
JNEKTPOJINTUYECKAsT JIUCCOLMALMS, OKHCIHUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUUYECKOM peaklnH, XMMUYECKOE PAaBHOBECHUE), TEOPUH U
3aKOHBI (TEOpUSI XUMUYECKOTO CTPOCHHUSI OpraHUYECKUX BeiecTs A.M.
byrtnepoga, TEOpUs 3JIEKTPOJIUTHYECKOU JIACCOLUALNH,
nepuoanueckuii 3akon [[.1. MeHneneeBa, 3aKOH COXpaHEHUS MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUN SI3BIK XUMHH, (PAKTOIOTUYECKUE
CBEJIEHUS O CBOICTBaX, COCTaBe, TMOJIYy4eHUHM U OE30MacHOM
WCMOJIb30BAHUN BAXKHEMIIMX HEOPTraHMYECKUX M  OPraHUYECKUX
BELIECTB B OBITY U MPAKTUUYECKOM EATEIHHOCTH YEJIOBEKA;

- YMETbh BBIABJIATH XapaKTEPHBIC MTPU3HAKU U B3aUMOCBS3b U3YYECHHBIX
NOHATUWA, NPUMEHATH COOTBETCTBYIOLIME TMOHATUSA IIPU ONHUCAHUU
CTPOEHHUSI U CBOVWCTB HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB U HMX
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OIICHUBATh COOTBETCTBHE PE3YJIBTATOB IICIISM,
OLICHUBATH PUCKH MOCIIEJICTBUI AESITEIBHOCTH;
- pa3BUBaTh KpPEAaTUBHOE MBIIUICHHE TIPU
pEIICHUH KU3HEHHBIX MPo0OIeM

0) 0a3oBbIe HCCIEA0BATEIbCKHE A€ CTBUA:

- BJIAJICTh HaBBIKAMU yaeOHO-
HUCCIeI0BAaTECIbCKOM u MPOEKTHOMN
JIESTEIIbHOCTH, HaBBIKAMH pa3peiieHust
pobiem;

- BBISIBJISITh MPUYUHHO-CJICJCTBEHHBIE CBSI3U U
aKTyaJIu3UpOBATh 3agady, BBIJIBUTATh

THIIOTE3y €€ PEIICHUs, HAXOIUTh apTyMEHTHI
JUIL  JI0OKa3aTesIbCTBA CBOUX  YTBEPIKICHMH,
3aJ1aBaTh MMApaMETPhl U KPUTEPHH PEILICHHS;

- QHAJIM3MpOBAaTh IIOJYYEHHbIE B  XOj€
pelIeHus] 3ala4d  Pe3yNbTaThl, KPUTUYECKH
OLIEHUBATh ux JIOCTOBEPHOCT,
NPOTHO3UPOBATh ~ W3MEHEHHWE B HOBBIX
YCIIOBUSIX;

- YMETb IEPEHOCHTH 3HAHUSA B
MO3HABATEeIbHYI0O M TNPAaKTUYECKylo o0iactu
KHU3HEICATEITHPHOCTH;

- YMeTb MHTErpUPOBaTh 3HAHUS M3 Pa3HBIX
MpeIMETHBIX 00J1acTeH;

- BBIABUTaTh HOBBIE HJEW, Mpeaararhb
OpPUTHHAIBHBIE TIOAXO/IBI U PEIICHHS,

- CIIOCOOHOCTH UX MCIIOJIb30BAHUS B
MTO3HABATEIbHON U COLIMAIIBHOMN MPAKTUKE

HpCBpaIIICHI/Iﬁ; BBISIBISITh  B3aHMOCBSI3b XMMHYECKHX 3HAaHUM C
MNOHATHAMU W  HOPCACTABJICHUAMH JIPYTHUX CCTCCTBCHHOHAYYHBIX
MpeaAMCETOB;,

- yYMEThb WCIIOJIb30BaTh HAWMEHOBAaHUS XUMHYECKHX COEAMHEHMI
MEXIYHapOJHOTO COK03a TEOPETHMYECKOW M IPUKIAJHOM XUMHUH U
TPUBUAJIbHBIE HA3BAHMSI Ba)KHEHMINMX BEIIECTB (3TUJICH, AallETUJIEH,
IIUUepuH, ¢eHon, ¢GopManbaeruy, YKCYCHas KHUCIIOTa, IJIMIMH,
yrapHbIM ra3, YIJIEKHACIbIM ra3, aMMHUakK, ralieHas U3BeCTb, HeraleHas
U3BECTh, MMTbEBas C€OJAa M JIPYIHX), COCTaBJIATH (HOPMYJIbI
HEOPraHMYECKUX M OPraHMYECKHUX BEILECTB, YPABHEHUS XUMHUYECKUX
peakiuii, OOBACHATHP MX CMBICH;, TOATBEPXKIATh XapaKTEepPHbIE
XMMHUYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH KCIIEPUMEHTAMMU
Y 3allMCSAMH YPAaBHEHUN XUMUYECKUX PEAKLINN;

- YMETh YCTAHABJIMBATh IPUHA/ICKHOCTh U3YYEHHBIX HEOPTaHUYECKUX
Y OPraHMYEeCKUX BEIIECTB K OINPEICIIEHHBIM KJlaccaM M Ipynnam
COCIMHEHUM, XapaKTEepU30BaTh MX COCTAB M BAXKHEMIIME CBOMCTBA;
ONpeneNsTh BHJbl XMMHUYECKHMX CBsi3eld (KOBaJ€HTHAs, HOHHa,
MeTaJlInYecKas, BOJOPOAHAs), THUIIBI KPUCTAUIMYECKUX PEIIETOK
BEIIECTB; KJIACCU(PUIMPOBATh XUMHUECKUE PEAKLIUU;

- chopMupoBaTh TMPEACTABICHUS: O XHUMHYECKON COCTaBISAIOIICH
€CTECTBEHHOHAYYHOM KApTUHBI MHpA, POJM XUMUU B IO3HAHUH
SABJICHUM TPUPOJbl, B (POPMUPOBAHUM MBIIUIEHUS W KYJIbTYpPbl
JUYHOCTH, €€ (PYHKIMOHAIBHOM TIPaMOTHOCTH, HEOOXOIUMOW JUIs
pelIeHHs] MpPaKTUYECKUX 3alad U DKOJOTMYECKH OOOCHOBAHHOIO
OTHOLLIEHHS K CBOEMY 3JI0POBbIO U IIPUPOHOM CPEAE;

- yMeTh IMpPOBOJIUTH pacueTbl MO XUMUYECKUM (opmyram U
YpaBHEHHUSIM XHMHUYECKHX PEAKIMHA C HUCHOJIb30BAaHUEM (PU3UUECKUX
BEJINYMH, XapAKTEPU3YIOIIUX BELIECTBA C KOJWYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIE YCIIOBHSI) T'a30B, KOJIMYECTBA BEIECTBA;
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HCIIOJIB30BaTh CHCTCMHBIC XHMMHUUYCCKUC 3HAHUA I TIPUHATHA
pemeHHﬁ B KOHKPCTHBIX JKU3HCHHBIX CHUTyallUAX, CBA3AHHBIX C
BCIICCTBAMH M UX MPUMCHCHHUCM

OK 02.
Hcnonb3oBaTh
COBPEMEHHBIEC
cpencTBa
MOUCKA,
aHanu3a u
HUHTEpIIpETalun
uHpopManuu u
UH(OPMAaLIMOHH
bI€ TEXHOJIOTUU
JUTSI
BBITIOJTHEHUS
3a1a4y
npodeccronamb
HOU
JeSATEbHOCTH

B 00s1acTH IEHHOCTH HAYYHOI'O MIO3HAHMSA

- c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAyKH M OOIECTBEHHON MPaKTUKH,
OCHOBAHHOI'O Ha aiiore KYJIBTYD,
CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B
MOJIUKYJIBTYPHOM MHPE;

- COBEPIIEHCTBOBAHUE SI3BIKOBOM u
YUTATENIbCKOM  KYJAbTYpbl  KaKk  CpeAcTBa
B3aWMOJICHCTBUS MEXK]y JIIOJIbMU U TTO3HAHUS
MUpa;

- OCO3HAaHME LIEHHOCTH Hay4HOU
JESITEIbHOCTH, TOTOBHOCTh  OCYILUECTBJISTh
IIPOEKTHYIO " HCCIIEI0BATENbCKYIO
NesITeIbHOCTh UHANBUIYAIbHO U B TPYIIIIE;
OBiaseHHe YHHMBEPCAJbHBIMU Y4eOHBIMU
MO3HABATEJIbHbIMH JeICTBUAMM:

B) padoTa ¢ HHpopMaLHe:

- BJIaJIeTh HaBBbIKAMM MOJy4eHUs WH(OpMaIuu
u3 HMCTOYHUKOB pa3HbIX THUTIOB,
CaMOCTOSITEIBHO OCYIIECTBJIATh MIOUCK,
aHaJIN3, CHUCTEMAaTU3ALMI0 U HHTEPIPETALINIO
uHbopMalMK  pa3IUYHbIX BUAOB U (opm
IIPE/ICTABIICHUS;

- CO3/1aBaTh TEKCThl B Pa3jIMYHbIX (popmaTax ¢
y4eTOM Ha3Ha4YeHHsI MH()OpPMALMU U IIeJIEBOM

- yYMeThb IUIAHUPOBAaThb M BBIIOJHATH XWUMUYECKUH SKCIIEPUMEHT
(mpeBpareHusi OpraHMYeCKUX BEIIECTB IPHU HAarpeBaHUM, MOJyYEHUE
STWJIEHa M U3YYEHUE €ro CBOMCTB, KAauye€CTBEHHbIE pEaKLUHUHU Ha
aNbJETH/IbI, KpaxMall, YKCYCHYIO KHCIIOTY; JeHaTypaiusi OeJIKOB Mpu
HarpeBaHUM, BETHBIE PEAKIIMK OEJIKOB; MPOBOJUTH PEAKLUHA MOHHOIO
oOMeHa, OmpeaensTh Cpeay BOJHBIX pPacTBOPOB, KaueCTBEHHbBIC
peakiuu Ha cyabdar-, kapOoOHAT- W XJIOPHUA-aHHUOHBI, HAa KATHOH
aMMOHMS; pelaTh IKCIEPUMEHTANIbHBIE 3a7aun 1o TemMaM "MeTtasibt"
u "Hemertanb") B COOTBETCTBHM C MPAaBUJIAMU TEXHUKU O€30MacHOCTU
npu oOpallleHuyd ¢ BEeHIeCTBaMH U J1abOpaTOpPHBIM 00OPYIOBAHUEM;
MPEACTaBIATh PE3yAbTaTbl XHWMHUYECKOTO 3KCIEpPUMEHTa B (opMme
3aliCU ypPaBHEHUN COOTBETCTBYIOIIMX pEaKUUA U (OpMYIHPOBAThH
BBIBOJIbl HA OCHOBE 3TUX PE3YJIbTATOB;

- YMETh aHAJIM3UPOBATh XMUMHUYECKYIO0 MH(OPMALUIO, MOIY4aeMyI0 U3
pa3HbIX UICTOYHUKOB (CpeACTB MaccoBoi UH(opmaluu, cetb uTepHer

u JIpyrHe);
- BJAJIETh OCHOBHBIMM METOJAMHU HAy4YHOI'O IIO3HAHMS BEUIECTB U

XUMUYECKUX SBJICHUN (HAOMIOJeHUE, U3MEpPEHUE, OJKCIEPUMEHT,
MOJICIIUPOBAHME);
- yMEeTh TMPOBOJUTH pPACUEThl MO XUMHUYECKUM (GOpMyIaM W

YPaBHCHUAM XHUMHYCCKUX peaKum”I C HCIIOJIB30BaHHEM q)HSI/IIIGCKI/IX
BCJIMYMWH, XaPAKTCPHU3YIOINNX BCHICCTBA C KOJIMYECTBECHHOMU CTOPOHBI:
MacCChlI, oO0beMa (HOpMaHI)HBIC YCJ'IOBI/IH) ra3oB, KOJIMYECCTBA BCIICCTBA,
HUCTIOJIb30BAaTh CHUCTCMHBIC XHMHWYCCKUC 3HAHUSA I TPUHATHA
pemeHHﬁ B KOHKPCTHBIX JKU3HCHHBIX CHUTyallUAX, CBA3AHHBIX C
BCIICCTBAMHU M X IPUMCHCHHUCM
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ayaUTOpUHU, BBIOMpAas ONTUMAIBHYIO (opMy
IIPEICTABIICHUS U BU3YyaJIU3all1U;

- OLICHMBATh JIOCTOBEPHOCTH, JIETMTUMHOCTH
uHpOpMAIH, €€ COOTBETCTBUE MPABOBHIM H
MOPAJIbHO-3TUYECKUM HOPMaM;

- HICTIONIb30BaTh CPEACTBA MH()OPMALIMOHHBIX H
KOMMYHHMKAIlMOHHBIX TEXHOJIOTMI B PELICHUN

KOTHUTUBHBIX, KOMM YHUKATUBHBIX u
OpraHM3alMOHHBIX 3a7a4 C COONIOACHUEM
TpeOoBaHMI 3PrOHOMUKH, TEXHUKH

0€301acHOCTH, TUTUEHBI, PECYpPCOCOCPEKCHHUS,
MPABOBBIX WM JTHYECKUX  HOPM, HOPM
nH(pOpMaIMOHHON 0€30MaCHOCTH;

- BJIAJICTh HABBIKAMU PACIIO3HABAHUS U
3aIUThl HTHPOpPMAIUK, HTHPOPMAITMOHHOK
0€3011acCHOCTH JINYHOCTH,

OK 04.
O¢ddexTuBHO
B3aUMOJIEHCTBO
BaTh U paboTaTh
B KOJUIEKTUBE U
KOMaHJIE

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSITEILHOCTH ¥ CaMOOIIPEICIICHUIO;
-OBJIaJICHUE HaBBbIKAMU yueOHO-
HCCIEN0BATEIbCKOM, IIPOEKTHOM U
COLIMAJILHOM JACATCILHOCTH,

OBaageHue YHHBEpPCAJIbHBIMH
KOMMYHHKATUBHBbIMHU J1€HiCTBUSIMM:

0) coBMeCTHas 1eATEJbHOCTD.

- MOHMMaTh W HCIIOJB30BaTh IPEUMYIIECTBA
KOMAaH/JHOW Y WHIWBUAYaTbHON pabOTHI;

- IPUHUMATh 11€JTU COBMECTHOM JIeSITEILHOCTH,
OpraHWU30BBIBATh U KOOPJIUHUPOBATH JACHCTBHS
10 €€ JIOCTW)KCHWIO: COCTaBJISATh  IUIAH

- yYMeThb IUIAHUPOBAaThb M BBINOJHATH XWUMUYECKUH SKCIIEPUMEHT
(mpeBpaleHusi OpraHMYeCKUX BEIIECTB IPHU HAarpeBaHUH, MOJy4EHUE
STWIEHa M U3YYEHUE €ro CBOMCTB, KAUECTBEHHbBIE pEaKUUU Ha
aNbJErubl, KpaxMaj, YKCYCHYIO KHUCIIOTY; JeHaTypalus OelKOB Mpu
HarpeBaHUH, [[BETHbIE PEaKLUUU OEIKOB; MPOBOAUTH PEAKIIMH MOHHOTO
oOMeHa, OIpenensaTh CpeAy BOJHBIX pPACTBOPOB, KAaueCTBEHHbIE
peakuu Ha cyinbdar-, kapOOHAT- M XJIOPHUI-aHHOHBI, Ha KATHOH
aMMOHHSI; pellaTh dKCIEPUMEHTAJIbHbIE 3a/1auu 110 TemaM "Mertauibr"
u "HemeTannsl") B COOTBETCTBUU C IPaBUIIAMH TEXHUKH 0€30MaCHOCTH
npyu oOpallleHuu C BeLleCcTBaMU U J1a0OpaTOPHBIM O0OpPYIOBaHHEM;
MPEJICTABIATh PE3yAbTaThl XUMHYECKOTO OJKCIIEpHUMEHTa B Gdopme
3allUCU YPaBHEHUH COOTBETCTBYIOIIMX pEAaKUUA U (OpMYIHpPOBATh
BBIBO/Ibl HA OCHOBE ATHX PE3YIbTATOB
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NEUCTBUH, pacCOpelesiaTh POJIU C YYETOM
MHEHUW YYaCTHUKOB OOCYXIATh PE3yIbTaThl
COBMECTHOM paboTHI;

- KOOPAWMHHUPOBATH M BBHITIOJNHATH PAabOTy B
YCIOBUSIX  PEAJIbHOrO0, BHUPTYAJIBHOIO U
KOMOWHHMPOBAHHOTO B3aUMOJCHCTBUS,

- OCYILECTBIJISITh MO3UTHUBHOE CTPATErMUECKOE
MOBEJACHUE B  PA3JIMYHBIX  CUTyalUsX,
MPOSBIISITH TBOPUYECTBO U BOOOpaxkeHHE, ObITh
WHUIIMATUBHBIM

OBiaanenne YHHMBEPCAJIbHBIMH
peryJsiTHuBHbIMHU AeiiCTBUSIMHU:

I') MPUHSITHE ce0sl M APYTHX JTI0Iei:

- NPUHUMATh MOTHBBI U APIYMEHTBI IPYTUX
JTro1en npu aHajauze pEe3yNbTaTOB
NEATEIIbHOCTH;

- IpU3HaBaThb CBOE IIPaBO W NIPaBO JPYrux
JIFOJICH Ha OITUOKU,

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C
TO3UIIAM APYTOrO YEJIOBEKA,;

OK 07.
CopelicTBOBaTh
COXpaHEHUIO
OKpYy>Karolein
Cpenbl,
pecypcocoepex
CHHUIO,
IPUMEHSTh
3HaHUS 00

B o0/1acTH 3K0JI0rM4€CKOr0 BOCIIUTAHMS :

- c(hOpMHPOBAHHOCTD HKOJIOTHYECKON
KYJIbTYpbl, IOHUMaHUE BIUSHUS COLUAIIBHO-
HSKOHOMHMYECKHUX MPOIECCOB HA COCTOSTHUE
MIPUPOJIHON U COLMAIBHOM Cpelibl, OCO3ZHAHUE
rJ100aTbHOTO  XapakTepa  3KOJOTUYECKUX
po0em;

- IUJTAHUPOBAHUE U OCYIIECTBJICHUE ICVCTBUH B
OKPYXKAIOILLIEW Cpelile Ha OCHOBE 3HAHUSI LIEJICH

- copmMupoBaTh MPEACTABICHHS: O XWMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KAapTHHBI MHpA, POJM XHUMUU B ITO3HAHUU
SBJICHUA TPUPOJBI, B (OPMUPOBAHUM MBIIIIEHUS U  KYJIbTYPHI
JUYHOCTH, €€ (YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOAUMOM it
pelIeHHs] TPaKTUYSCKUX 3alad W DKOJOTUYECKH OOOCHOBAHHOTO
OTHOILIEHHS K CBOEMY 3JI0POBbIO U IIPUPOIHOM CPEE;

- yMeTh coOnoAaTh MpaBWiIa HKOJOTMUYECKH 1I€I1eco00pa3HOro
NOBEACHUSI B OBITY U TPYAOBOM AESITENBHOCTH B IIEJIIX COXpPAaHEHUS
CBOETO 3J0pPOBbSl M OKPYXKAIOIIEH MNPUPOAHOM CpEIbl; YUYHUTHIBATH
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WU3MEHEHUH
KJIIMATa,
MIPUHLUIIBI
OepeKIUBOrO
IIPOU3BO/JICTBA,
3 PeKTUBHO
NEeHCTBOBATE B
YpE3BbIYANHBIX
CUTYyaIUAX

YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;
AKTUBHOE HEINPUATHE JCUCTBUM, TPUHOCAIIHNX
BpE€Jl OKpYXKaroUIen cpelie;

- YMEHHE MPOTHO3UPOBATh HEOJIArONMPUSITHBIC
DKOJIOTHYECKHE MOCJIEICTBUS
NPEeAIPUHUMAEMBIX JICUCTBH,
MpEIOTBpAIATh UX;

- pacimpeHue OITbITA JIeATEIILHOCTH
AKOJIOTMYECKOM HAIPaBJICHHOCTH;

- OBJIaJICHUE HaBbIKAMH Y4€OHO-
HCCJIE0BATEIbCKOM, TPOEKTHOU U
COITMAJIbHOM JIESATEIILHOCTH,

OTMAaCHOCTh BO3JICUCTBUSI Ha JKUBBIE OPraHU3MBI OMPEACIICHHBIX
BEIIECTB, IMOHUMAas CMBICI [IOKa3aTelsi MPeAesIbHOM IOMyCTUMOM
KOHIICHTPAIIHI
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1.4. Kosim4ecTBO 4acO0B Ha 0OCBOEHMe padoueil mporpaMMbl y4eOHOM JUCUMIIIIMHBI:
MaKCUMaJbHON yu4eOHOUM Harpy3ku oOydJaronierocss — /2 4acoB, B TOM YHCIIC:
00s13aTeNTbHON ayIUTOPHOUN ydeOHOM Harpy3ku oOydaronierocsi — /2 4acos.
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2. CTPYKTYPA U COJEP)KAHUE YUYEGHOM JUCIUTLIIMHBI

2.1. O0bEéM y4eOHOI THCIUNJIMHBI H BUIbI Y4e0HOH PadoThl

. Oo0bem B

Bua yueOHo# padboThI
yacax

O06beM 00pa3zoBaTe/IbHOI MPOrpaMMbl TUCHMIITHHBI 72
B T.Y.
OcHoBHoOe€ coiep:KkaHue 64
BT. 4..
TEOPETUIECKOE 00yUeHUE 30
MPAKTUYECKHUE 3aHITHS 24
1a60paToOpHbBIE 3aHATUS 10
IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COAepKaHME (COAepPKaHUe 6
NMPUKJIAJTHOT0 MOXYJISA)
B T. 4.:
TEOpPETHUECKOE 00yIeHne 2
MPAKTUYECKUE 3aHATHUS 4
IIpomexyTounas atrectanus (TudpepeHIMpOBaHHBIN 3a4eT)
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2.1 TemaTnueckoe mianupoBanue yueoHoii nucuuminnsl QO.12 «Xumus».

KoJsinuecTBo uacoB

Bcer | B tom
1 kypc 2 Kypc
HaumenoBaHue pa3aesoB U TeM Ko Ko 0 mee
yaco | (ayaur
yacoB | Ja/p | n/3 | c¢/p| 4wacoB | k/p | n/3 | c/p B )
(ayaur) (ayaur)
Paznen 1. OcHOBBI CTPOEHUS BellleCcTBA 6 4 6 6
Tema 1.1. 4 2 4 4
CrpoeHre aTOMOB XUMHUYECKUX 3JIEMEHTOB U TIPUPOJIa
XUMHUYECKOU CBSI3U
Tema 1.2. 2 2 2 2
[Tepuoandeckuii 3akoH u Tabnuia /.M. Menneneena
Pa3nen 2. XumMuueckue peakiun 10 6 10 10
Tema 2.1. Tunel XUMHYECKUX peakUi 4 2 4 4
Tema 2.2. DIeKTpOJIUTHYECKAS TUCCOLMAINS 1 MOHHBIN 6 4 6 6
oOMeH
Pa3nen 3. CTpoeHue 1 CBOWCTBA HEOPraHUYECKUX 16 2 6 16 16
BellleCTB
Tema 3.1. Knaccudukarusi, HOMEHKIATypa U CTPOCHHE 4 2 4 4
HEOPTraHMYECKUX BEIIECTB
Tema 3.2. OU3UKO-XUMUYECKHUE CBOMCTBA HEOPTAHUUECKUX 8 2 8 8
BEIIECTB
Tema 3.3. Unentudukanus HEOPraHNYECKUX BEIIECTB 4 2 2 4 4
Pasnen 4. CTpoeHnne u cBOiCTBa OPraHU4YecKUX 24 4 8 24 24
BelleCTB
Tema 4.1. Knaccudukaiiusi, CTpoeHHe 1 HOMEHKJIaTypa 4 2 4 4
OpraHMYeCcKHX BEIIECTB
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Tema 4.2. CBoiicTBa OpraHUYECKUX COCTUHEHUIN 12 2 4 12 12
Tema 4.3. Unentudukanus opraHU4eCKUX BEIIEeCTB, UX 8 2 2 8 8
3HAa4YeHHE U TIPUMEHEHHE B OBITOBON M IMMPOU3BOJCTBEHHOMN
JIESITENIbHOCTHU YeJIOBEKa
Paznen 5. Kunernueckue u TepMOAMHAMMYECKHE 4 2 4 4
3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX peakuuii
Tema 5.1. CkopoCTh XUMHUYECKUX PEAKIIU. 4 2 4 4
XUMHUYECKOE PABHOBECHUE
Pa3nen 6. PacTtBopbl 4 2 4 4
Tema 6.1. [Tonsatue o pacTBOpax 2 2 2
Tema 6.2. MccnenoBanre CBOMCTB PaCTBOPOB 2 2 2 2
Pa3znen 7. Xumus B ObITY M IPOU3BO/ICTBEHHOM 6 4 6 6
JeATeJIbHOCTH YeJ10BeKa
Tema 7.1. Xumus B ObITY U TPOU3BOJCTBEHHOMN 6 4 6 6
JIeSITENIbHOCTHU YeJIOBEKa
JMuddepeHunpoBaHHbIi 3a4eT 2 2 2
Hroro 72 72 72
2.2 Conepxanue yueoHoii mucunmiinusl O01.12 «Xumus»
HaumeHnoBanue Coaep:kanune yueOHOro MmaTepuasa, JJabopaTopHbie M MPaAaKTHYeCKHe padoThI, O0bem yacoB | YpoBeHb
IJIaB U TeM. CaMOCTOsITeJIbHasI padoTa 00yUYalouuXxcs. YCBOEHHUSI
1 2 3 4
OcHOBHOE CcoepKaAHUE 64
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Paszpnesn 1. OcHOBBI CTPOCHUS BeleCTBA

(op}

Tema 1.1. OcHoBHOE conepskaHue 4 1,2
Crpoenue Teoperuueckoe o0yyeHue 2
aToMOB CoBpeMeHHas MOJieb CTpoeHUs: aToMa. CHMBOJIMYECKHM SI3bIK XMMHH. XHMHYECKHH 3JICMEHT.
XHMAICCKUX DrekTpoHHas KoHpurypamus aroma. Krmaccudukaius XHMHYECKHX dJIeMEHTOB (s-, p-, d-
SIICMCHTOB H aeMeHThl). BalleHTHbIe 271eKTpoHbl. BalleHTHOCTh. DIeKTpOHHAs MPUPOJa XUMUYECKON CBSI3H. 2
1pupoaa 5 DNEKTPOOTPHUIIATEIILHOCTh. BHIbI XUMUYECKOM CBs3M (KOBaJICHTHAs, MOHHAs, METa/lInYecKas,
XHMHUICCKOH BOJIOPOJIHAS) M CITOCOOBI €€ 00pa30BaHUs
CBA3H IpakTHYecKue 3aHs TS 2
Pemenune 3amaHuii Ha UCIOJIBL30BAHME XMMHWYECKONW CHMBOJIMKA W Ha3BaHWUM COCIMHEHUN 10
HOMEHKJIATYPE MEXIYHAPOJHOTO CO03a TCOPETUUECKON M MPHUKIAIHON XUMUU M TPUBHAIbHBIX
Ha3BaHUU Ui COCTaBJCHHS XUMHUYECKHX (OPMYIT JBYXaTOMHBIX COCIUHCHHH (OKCHJIOB,
Cyab(OHI0B, TUAPHUIOB H T.I1.) M IPYTrUX HEOPraHUYCCKUX COCAMHEHHI OTACIBHBIX KJIACCOB. 2
[TpakTrueckue 3aJaHHUs Ha YCTAHOBJICHHE CBSI3W MEXKIYy CTPOCHHEM aTOMOB XHMHYECKHUX
3JIEMEHTOB U MEPUOIUYCCKUM M3MEHEHHUEM CBOMCTB XMMHUYECKHX 3JIECMEHTOB U MX COCAMHEHHM
B COOTBETCTBUHU C MOJ0XKEHUEM | leproanyeckoil CUCTEMBI.
Tema 1.2. OcHoBHoOE€ coep:kaHne 2 1,2
[Teproguyeckuii | [IpakTHYECKHE 3AHATHS 2
3aKOH U [Meproanueckas cucreMa XxuMudeckux 3nemeHToB .M. MeneneeBa. ®u3ndecKuii CMBICIT
Tabmiua JI. 1. IMepuomnueckoro 3akona J[.M. MenaeneeBa. 3aKOHOMEPHOCTH U3MCHEHHS CBOMCTB
Menneneesa XUMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMHU IPOCTHIX U CIIOXKHBIX BEIIECTB B COOTBETCTBHUH C
MOJIOKEHUEM XMMHUYECKOTO 3JieMeHTa B [leproandeckoit cucteme. MUpOBO33pEHUECKOE U
Hay4yHoe 3HaueHue [lepuoanueckoro 3axkona [I.1. Menneneesa. [Ipornossr I.11. Menneneena.
OTKpPBITHE HOBBIX XUMHUYECKHX 3JICMCHTOB. 2
Pelienue npakTUKO-OPUEHTHPOBAHHBIX TCOPETUUECKHUX 3a/IaHUI HA XapaKTePU3aLIUIO
XUMHYECKHX DJIEMEHTOB «MeTalInuecKue / HEeMETaIMYeCKHE CBOMCTBA,
3JIEKTPOOTPULIATEILHOCTh XUMHUYECKUX JIEMEHTOB B COOTBETCTBHH C UX JICKTPOHHBIM
CTPOEHUEM U TOJ0KEHUEM B TIEPUOJUYECKON CUCTEME XUMHUUYECKUX A1eMeHToB [1.1.
MenneneeBa»
Pa3znen 2. Xumuveckue peakunu 10

20




Tema 2.1. Tunel
XUMHYECKUX
peakiui

OcHoBHOE coepkaHue

TeopeaneCKoe Oﬁyqune

Kiaccudukaius v THITBI XMMAYECKUX PEAKIMK ¢ yIaCTHEM HEOPraHWYeCKUX BEIICCTB.
CocrapiieHUE ypaBHEHHI peaKIuid COeAMHEHNUS, Pa3IOKEHHUs, 3aMeleHusI, 0OMEHa, B T.4.
peaKIii TOpeHHUsl, OKUCIICHHUS-BOCCTAHOBIICHUS.

YpaBHEHUS OKUCTEHUsI-BOCCTaHOBICHUS. CTeneHb okuciaeHuss. OKUCIUTENb U BOCCTAHOBUTEIIb.
CocTaBlieHHE U YPaBHUBAHHUE OKHCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM METOI0M
3IEKTPOHHOTO Oananca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUK B PUPOJIC,
MIPOM3BOJICTBEHHBIX MPOIIECCAX U KU3HEICITEILHOCTH OPTaHU3MOB

IIpakTHYecKue 3aHATUA

KonnuecTtBeHHble OTHOIIEHHS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHH H
pacyeThl MO yYpaBHEHUSIM XUMHYECKUX peakiuil. Moyib Kak eIuHHUIIAa KOJIMYECTBA BEIIECTBA.
MounspHasi macca. 3aKOHBI COXpaHEHHUsI MacChl M YHEPruu. 3aKoH ABorajpo. MomispHbiii 00beM
razoB. OTHOcUTENbHASA TJIOTHOCTh ra3oB. PacueThl MO ypaBHEHHSIM XHMHYECKUX PEaKIUh C
MCIOJIb30BAHMEM MAacChl, 00beMa (HOpMaJibHbIE YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA

1,2

Tema 2.2.

DAEKTPOIUTHYEC
Kas JTUCCOLHAIIHAs
1 HOHHBIH OOMEH

OcHoBHOE coepkaHne

Teopernyeckoe o0yuenmne

Teopust anexTpoauTuuecko nucconuanuu. MoHbI. DIEKTPOIUTHI, HEIJIEKTPOIUTHL. Peakiuun
noHHOro oomeHa. CocTaBiieHUE peakiuié HOHHOTO OOMEHa MyTEeM COCTaBJIEHUS UX IMOJHBIX U
COKpAIICHHBIX MOHHBIX ypaBHeHHH. KHCIOTHO-OCHOBHBIE pPEaKIMU. 3aJaHUs HAa COCTaBIICHHE
VMOHHBIX PEaKIMil

JlabGopaTopHble 3aHATHS

JlabopaTtopnas padota “TUIBI XUMHUYECKUX PEAKIIHMA .

UccnenoBanue TUIOB (MO COCTaBY M KOJMYECTBY UCXOJIHBIX U 00Pa3yIOIINXCS BEIIECTB) U
MPU3HAKOB XUMUYECKUX peakuuil. [IpoBeneHune peakiuit HOHHOTO 0OMEHa, ONPEIETICHUE CPEIbI
BOJIHBIX PACTBOPOB. 3a/1aHMsI HA COCTABJICHUE MOHHBIX PEAKIIMi

KourpoJsbHas
pabora 1

CTpOGHI/IC BCIICCTBA U XUMHWYCCKUC PCAKITUHN

1,2

Pa3znen 3. CTpoeHue u cBOWCTBA HEOPraHUYECKHUX BelIeCTB

16
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Tema 3.1. OcHOBHOE cofepxKaHue 1,2

Knaccudukanus, | Teopernueckoe o0ydeHne

HOMCHKIATypa u ([Ipeamet Heopranuueckoi xumun. Knaccudukanus Heoprauniaeckux Bemects. [IpocTeie u

CTPOCHHE CJOXHBIE BelecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHUIbI, TUAPOKCUIBI, KUCIOTHI,

HEOpPraHMYECKUX |coiH). B3auMocBsA3b HEOPraHMYECKUX BEIIECTB. ATperaTHble COCTOSHUS BEILIECTBA.

BEILIECTB Kpucrannuueckue u amopdHbie BemecTBa. THUIBI KPUCTAUIMYECKUX PEHIETOK (aATOMHas,
MOJIEKYJISIpHAsl, MIOHHAs!, METAJUTMYECcKasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT
TUIA KPUCTAIUIMYECKOU PEUIETKU. 3aBUCUMOCTh XUMHUYECKON aKTUBHOCTH BEIIECTB OT BUIA
XUMUYECKOU CBSI3M M THIA KPUCTAJUTMYECKOM pemeTku. [Ipruunasl MHOT0OOpa3usi BEIIECTB
IIpakTHyeckne 3aHATUSA
HomenknaTypa HeopraHu4eCcKMX BEIIECTB: Ha3BaHUE BEIIECTBA UCXOMAS U3 UX XUMHUYECKOMN
GbopMyIBI WJIM COCTABJICHUE XUMUYECKON (hOPMYJITbI HCXO/Is1 U3 HA3BaHUS BEIIECTBA 110
mexayHapoaHoi (MIOTTAK) wiu TpuBraibHOM HOMEHKIIATYPE.
Pemienne mnpakTUYecKUX 3aJaHUN 10 KIacCU(PUKAIIMU, HOMEHKIATYpE M XUMHUYECKUM
dbopMyliaM HEOPraHWYECKUX BEIIECTB PA3IMUYHBIX KIACCOB (YrapHbIM Ta3, YIIIEKHUCIbIN Tas,
aMMHMaK, TaiieHasi WM3BECTh, HEraiieHas HW3BeCTh, MHUThEBas COJa WM JAPYTUX): Ha3blBaTh W
COCTaBJIATH (POPMYITBI XUMHUYECKHUX BEIIECTB, ONMPEACIATh MPUHAIIEHKHOCTD K KJIaccy.
HcTouHnkn XxuMuyeckoil nHpopmaluu (cpeacTB MaccoBoi nHpopmaruu, cetb UuTepHeT u
npyrue). [onck nabopManuu 1Mo HazBaHUIM, UACHTH(PUKATOpaM, CTPYKTYPHBIM hopMyIiaMm

Tema 3.2. OcHoBHOE coiep:kaHmne 1,2

duzuko- Teoperuueckoe 00yyenue

XUMHUYCCKHC Meramnbl. O6mue (usznyueckne U XUMUYECKHE CBOWCTBA MeTaioB. CrocoObl MOJy4eHUS.

CBOICTBA 3HaueHUE METAUIOB U HEMETAVIOB B MIPUPOJIE U KUZHEACITEILHOCTH YEJIOBEKAa U OPraHU3MOB.

Heopranndeckux |Kopposusi MeTaiioB: BuAbl KOPPO3UHU, CIOCOOBI 3alUThI METAJNIOB OT KOPPO3HHU

BCLIECTB Hemerammpl. O0mue pu3ndeckre U XUMAYECKHE CBOMCTBA HEMETAUTOB. THUITMYHBIC CBOMCTBA

HemetaioB IV— VII rpynmn. Knaccudukanus ¥ HOMEHKIATypa COCAMHEHUN HEMETAILIOB.
KpyroBopoThl GMOT€HHBIX JIEMEHTOB B IPUPOIC

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB (OKCUIOB, THAPOKCHIOB,
KHCJIOT, COJICH U JIp.). 3aKOHOMEPHOCTH B U3BMEHEHUHN CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX
COCJIMHEHMUH, BBICIIUX OKCHJIOB U TUJIPOKCHUJIOB
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IIpakTyeckune 3aHATUSA 2
CocraBiicHME YpaBHECHUW XUMHUYECKHMX PpEAKIUHA C Yy4aCTUEM TMPOCTBIX W  CIHOKHBIX
HEOPraHUYECKUX BEUIECTB: METAJJIOB M HEMETAIOB; OKCHUIOB META/IOB, HEMETAJIOB U
aM(OTEepHBIX AJIEMEHTOB; HEOPraHUYECKUX KHUCJIOT, OCHOBAaHUN M aM(OTEPHBIX THUIPOKCHUIOB;
HEOPraHWYECKUX COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA. 2
PemieHue mNpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJlaHUM Ha CBOWCTBA, COCTaB,
noJiyueHrue u 0€30MacHOe HCIOJIb30BAHUE BAXHEHUIINX HEOPTraHUYECKUX BEIIECTB B OBITY U
IPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA

Tema 3.3. OcHoBHOE coiep:kaHmne 4 1,2

Unentudukanus | JlaGopaTopHbIie 3aHATHS 2

HCOpraHM4eCKuX |JlabopatopHas padora «aeHTrduKanyus HEOPraHNYECKUX BEIIECTBY.

BCIICCTB Pemenne skcnepuMEHTaNbHBIX 3a/1a4 10 XUMHYECKUM CBOMCTBAM METAJLIOB M HEMETAJUIOB, 110
PAacO3HABAHUIO U MOJYYCHUIO COCIMHEHUN METAJJIOB U HEMETAJLIIOB. 2
Nnentudukanusi HEOPraHUYECKUX BEIIECTB C MCIHOJB30BAHUEM HX (PU3UKO-XUMUYECKUX
CBOWMCTB, XapaKTEepPHBIX KauyeCTBEHHBIX peakiuid. KauecTBeHHble peakuuu Ha cyiabdar-,
KapOOHAT- U XJIOPUJI-AHUOHBI, HA KATHOH aMMOHHUS

KonTpoabnas .
CBOMCTBAa HEOPTAHNYECKUX BELIECTB 2

padora 2

Pa3znen 4. CTpoeHue U CBOMCTBA OPraHMYeCKUX BellleCTB 24

Tema 4.1. OcHoBHOE copepxkaHue 4 1,2

Knaccudukanus, | Teoperndeckoe o0y4denue 2

CTPOCHHUE U [TosiBieHuEe M pa3BUTHE OPraHUYECKOM XMMHM KaK Hayku. [Ipeamer oprannueckon XuMuu.

HOMEHKJIaTypa  [MecTo 1 3HaUYeHHE OPraHNYEeCKON XUMHH B CUCTEME €CTECTBEHHBIX HAYK.

OpraHN4YeCKHUX XUMHYECKOE CTPOCHHE KAK TOPANOK COCAMHEHUS AaTOMOB B MOJIEKYJIE COIVIACHO HX

BEILIECTB BAJICHTHOCTU. (OCHOBHBIE MOJIOXKEHUSI TEOPUM XHMHYECKOTO CTPOCHHSI OPraHUYECKUX
coenuHeHuit A.M. bytiepoBa. YriaepoaHblii CKEJIET OpPraHUYeCKOM MOJIEKYIbl. 3aBUCHUMOCTh 2

CBOWCTB BEUIECTB OT XUMHYECKOTO CTPOCHUS MOJIEKy. M3oMepust u n3oMephl.

[Tonsitne o ¢yHkMoHanbHOUM rpynmne. Pamukan. [TpuHIUNB KIaccupuKanmuu OpraHUISCKUX
coeMHeHUM. MexayHapoaHass HOMEHKJIATypa WM NPUHLMIBI HOMEHKJIATYpbl OPraHHMYECKUX
coequHeHni. IloHsTme 00 a3oTcoAepXKaluX COCIMHEHUSIX, OWOJOTMYECKH aKTHBHBIX
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BelecTBax (YriaeBoaax, Kupax, OeJIkax U Jip.), BBICOKOMOJIEKYJISIPHBIX COSAMHEHHSIX (MOHOMED,
MOJIMMED, CTPYKTYPHOE 3BEHO)

IIpakTHYecKue 3aHATUA

Homenknatypa  OpraHM4ecKMX  COCAMHEHHMH  OTAEIbHBIX  KJaccoB  (HACHILIECHHBIE,
HEHACBIIIEHHBIE W apOMAaTUYECKUE YIIIEBOJOPOMBI, CIHUPTHI, (HEHONBI, albJIETUJIbI, KETOHBI,
KapOOHOBbIE KUCIOTHI U Jp.) CocTaBieHUE MOJIHBIX M COKPAILIEHHBIX CTPYKTYPHBIX (HOpMYI
OPraHUYECKUX BEIIECTB OTHAEJIbHBIX KJIACCOB, UCMOJIb3YyS MX HA3BAHUA IO CHUCTEMATHYECKOU U
TPUBUAIBHOW HOMEHKJIAType (9TWJICH, alleTUIeH, TIuUepuH, GeHomn, dopManbaeru, YKCycHas
KHUCIIOTa, THULUH). Pacuersl mpocreiinield (GopMyiabl OPraHUYECKON MOJIEKYIbI, UCXOIs U3
AJIEMEHTHOTO cocTana (B %)

Tema 4.2.
CsoiicTBa
OpraHUYECKHUX
COCIMHECHUI

OcHoBHOE CoAcpRaHUuE

12

Teopernyeckoe o0yueHnue

DU3UKO-XUMUYECKHE CBOMCTBA OPraHUUYECKUX COCAUHEHHUHN OTACIBHBIX KJIAaCcCOB (OCOOEHHOCTH
KJacCU(PUKAIIMKM ¥ HOMEHKJIATyphl BHYTPH Kjacca; TOMOJOTUYECKUU psaa u oOmias dhopmyna;
n30MepHsl; GU3HIECKHE CBOMCTBA; XUMHUYCCKHE CBOMCTBA; CIIOCOOBI ITOTYICHUS):

— TpelenbHbIe YIIEBOAOPObl (aNKaHbl M LUKIOANKaHbl). ['OpeHHMe MeTaHa Kak OJWH U3
OCHOBHBIX HCTOYHUKOB TE€IJIa B MPOMBIIUIEHHOCTH # ObITy. CBOICTBA MNPUPOIHBIX
YIJI€BOJIOPOIOB, HAXOXKIEHUE B IPUPOJIC U IPUMEHEHHE aJIKaHOB;

— HempeJeabHbIe (AJIKEHbI, aTKWHBI U alIKaJUCHBI) U apOMAaTHYECKUE YTIIEBOJIOPObl. ['opeHue
allETUJICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOT'O TUIAMEHU ISl CBAPKU U PE3KU METAJJIOB

— KHUCJIOPOJCOJEpKalIe COeAUHEHHs (COUPTHI U (EHOJIbI, KapOOHOBbIE KHUCIOTHI U 3PUPHI,
anbJerubl W KETOHBI, JKUPBI, yrieBoJbl). IlpakTnueckoe NpPUMEHEHHE STUIICHIIMKOJIA,
rauuepuHa, ¢pexona. IlpuMenenue gpopmanpaernia, aneTaiabIerniaa, yKCyCHOH KHCI0Thl. Mblia
KaK COJIM BBICIIHX KapOOHOBBIX KHCJIOT. MoIoIe CBOMCTBA MbLIA

— a30TCOJIepKalllue COCAUHEHUS! (AMHHBI U aMHHOKHCIIOTHI, Oelku). BBICOKOMOJIEKYIspHBIC
COeIMHEHUsI (CUMHTETUYECKHE U OMOJIOTMYECKU-aKTUBHBIC). MOHOMEp, MOJUMEP, CTPYKTYPHOE
3BeHO. [lonmmmepusanus 3TniieHa KaKk OCHOBHOE HAIIPaBJIEHUE €ro UCITOIb30BaHHUS.
['eHeTHUeCKas CBSI3b MEKTY KJIACCAMU OPTAHUYECKUX COCIUHECHUN

IIpakTHyeckne 3aHATUSA

1,2
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CBoiicTBa OpraHMYECKUX COEIMHEHUU OTJENIbHBIX KJIACCOB (TpUBHAJIbHAS U MEXKIyHapoJHas
HOMEHKJIATypa, XHUMHUYECKHME CBOMCTBA, CIOCOOBI TONY4YEHMs): TMpeaeibHble (alKaHbl |
LIUKJIOAJIKaHbl), HENpeAesibHble (AJKEeHbl, AaJKUHbl W aJIKaJWEHbl) MU apOMATHUYECKUE
YIIIEBOAOPOBI, CUPTHI U (DEHOINBI, KapOOHOBBIE KHUCIOTHI U d(UPHI, ANbICTUIBl U KETOHBI,
aMUHbl M aMHUHOKHUCIIOTHI, BBICOKOMOJIEKYJIIPHBIE COCAVHEHUS. 3aJaHUsl Ha COCTaBIICHHE
YPAaBHEHUHM XMMHMUYECKUX PEAKLUUN C Y4aCTHUEM OpPraHMYECKHX BEIIECTB HAa OCHOBAHMM HX
COCTaBa U CTPOCHHUSI

CocraBieHue cxeMm peakuuii (B TOM 4YHCJIE MO MPEIJI0KECHHBIM IETMOYKaM MPEeBpaIleHUl),
XapaKTepU3yIOIUX XUMHUYECKHE CBOWMCTBA OPraHMYECKHX COCAMHEHUM OTAENbHBIX KIIACCOB,
CrocoObl WX TOJYYEHHUSI M Ha3BaHUE OPraHUYECKUX COCIMHEHHN [0 TPUBUAIBHOW WU
MEXTyHApOTHOM CHCTEMaTUYECKON HOMEHKIIAType.

PelieHne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJJaHUM Ha CBOWCTBA OPraHUYECKUX
COEIMHEHUN OT/IEJIbHBIX KJIACCOB

JlaGoparopHasi padora

Jlaboparopnast pabota “IIpeBpallieHrs OpraHu4ecKuX BEIIEeCTB MPU HarpeBaHUU".
[lonyyenue »TuieHAa M HM3Y4YEHUE €ro CBOWCTB. MoJenupoBaHUE MOJIEKYT U XUMHUUYECKHX
IpeBpalleHU Ha IPUMEpE ITaHa, ITHICHA, ALIETUIICHA U Jp.

Tema 4.3.

N nentudukamms
OpPTaHMYECKHX
BEIIECTB, UX
3HAYECHUE U
IIPUMCHCHHE B
OBITOBOH U
IIPOM3BOJICTBECHH
Oll IeITETbHOCTH
yeJoBeKa

OcHOBHOE copepKaHue

Teoperuueckoe o0yyenue

bruooprannveckue coenmunenus. [Ipumenenne n Guojoruueckas posib yriaeBoaoB. OKHCIeHHE
YIJIEBOJOB — MCTOYHUK SHEPIHMM KUBBIX OpraHn3moB. O0gacTu NMPUMEHEHUS aMHUHOKUCIIOT.
[IpeBpaiienus O6enkoB NUILK B opranu3Me. buonoruueckue pyHkuu 6enkoB. buonorunueckue
¢ yHKIMHU KUpoB. Posib opraHnueckoil XMMHUH B pellIeHUH MPo0JieM NHILEBOi 0€30MacCHOCTH

Ponb oprannyeckoil XuMuu B pelieHUH MPOOJIeM SHEPreTHYeckoil 0e30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3JAHMM HOBBIX MaTE€pUajoB, HOBBIX HWCTOYHHMKOB 3HEPIHH (albTEpHATHUBHBIE
UCTOYHMKH 3Heprun). OnacHOCTh BO3ACUCTBUS HA KUBbIE OPraHU3Mbl OPraHUYECKUX BEILIECTB
OTJENBHBIX KIAcCOB (YIJIEBOAOPOABI, CHHUPTHI, (DEHOJBI, XJIOPOPraHMYECKUE MPOU3BOIHBIC,
aJIbJETUABI U JIP.), CMBICII IOKA3aTellsl NPEJeSIbHO JOMYCTUMON KOHLIEHTPAaLuu

JlaGopaTopHbie 3aHATHS

1,2
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JlabGopaTtopnas pabota: “UnenTudukanuss opraHn4ecKuX COeAMHEHNUN OTACIbHBIX KJIaCCOB”
NnenTudukanuss opraHUYeCKUX COCTUHEHUN OTNEIbHBIX KJIACCOB (HAa MpUMEpE albJCTHIOB,
KpaxMmaja, YKCYCHOW KHCJIOTHI, OCJIKOB U T.MI.) C HCHOJb30BaHWEM HUX (U3UKO-XUMUUYECKHUX

CBOWCTB M XapaKTEepPHBIX KA4YEeCTBEHHBIX peakmuil. JleHarypanus Oenka TpH HarpeBaHUU. 2
[IBeTHble peakuuu OenkoB. BO3HMKHOBEHHME AaHATIMTUYECKOTO CUTHAJIA C TOYKH 3pEHUs
XUMHUYECKHX MPOLECCOB IIPU MNPOTEKAHWMM KAYECTBEHHOM  pPEAKUHMH, IO3BOJSIOLIEH
UACHTU(PUIMPOBATH NMPEI0KEHHbIE OPIraHUYECKHUE BEIIECTBA
Konrpoapuas CTpyKTypa 1 CBOMCTBA OPraHUYECKUX BEILIECTB 2
pabora 3
Paznen 5. Kunernueckue u TepMOJAMHAMMYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMUYECKUX pPeaKkiuii 4
Tema 5.1. OcHoBHoOE coiep:kaHne 4 1,2
CxopocThb
XUMHYECKUX Teopernueckoe o0y4yeHune 2
peaKIui. CKopoCcTh peakifi, €€ 3aBUCHUMOCTh OT Pa3Iu4HbIX (aKTOPOB: MPHUPOJBI pPearupyroIux
XHUMHYECKOE BEIIECTB, KOHUEHTPALMU PEArHPYIOIIUX BEIIECTB, TEMIEPATypbl W IUIOLIAJN PEAKIIMOHHOU
paBHOBECHC noBepxHOCTH. TermoBbie 3 (HEKTh XUMHUECKUX PEeaKIuid. DK30- U SHAOTCPMHUUECKHUE, PEAKITUH. 2
OO6paruMoCTh peakiuii. XMMHYECKOE PAaBHOBECUE U €0 CMENICHHE MO JIEHCTBUEM Pa3IIMIHBIX
(bakTopoB (KOHIEHTpALMS PEareHTOB WM MPOJYKTOB PEaklvu, JaBlIeHHWEe, TeMIeparypa) Ijs
CO3JIaHUS ONITUMAJIbHBIX YCIIOBUM MPOTEKaHUs XumMuyeckux nporeccoB. [Ipunnun Jle [latense
IIpakTn4yeckue 3aHATUHSA 2 1,2
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3a/laHUid Ha aHaiu3 (HAaKTOpPOB, BIHUAIOIIUX Ha
M3MEHEHHUE CKOPOCTH XMMUYECKOW PEaKIuu, B T.4. C TO3UILIMIA IKOJIOTUYECKH 11€TIeCO00pa3HOro
NOBEJCHUSI B OBITY M TPYAOBOM NEATEIBHOCTH B IENSAX COXPAaHEHHUS CBOErO 3J0POBbS H
OKpY>KaIoIIei IPUPOTHOMN CPEIbL. 2
Pelienrie npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUN Ha npuMmeHeHue npunHiuna Jle-llatense nus
HAXOXICHHsI HAPABJICHUS CMEIICHUS PAaBHOBECUS XMMHUYECKOW pEaklnMy W aHan3 (aKTOpOB,
BJIMSIFOIIMX HA CMEIIEHUE XUMUYECKOTO PABHOBECHSI
Pa3znen 6. PacTtBopbl 4
Tema 6.1. OcHoBHOE cojiep:kaHne 2 1,2
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IlonsTue o

Teoperuueckoe 00yyenue

pacTBopax PactBopenmne kak ¢usuko-xumuueckui mporecc. PactBopbl. CrnocoObl MpUTOTOBICHUS
pactBopoB. PactBopumocTb. MaccoBasi 10751 pacTBOPEHHOTO BemiecTBa. CMBICH MOKa3arels
MPEIEIbHO JONYCTUMOW KOHUEHTPAILMM M €ro HCIOJb30BAHUE B OLEHKE JKOJIOTHMYECKOM
0€30MacHOCTH.
[IpaBuiia SKOJOTUYECKH 11€71eCO00pa3HOT0 MOBEACHUS B OBITY M TPYAOBOM NEATEIHHOCTH B
LEIX COXPAHEHUS CBOErO 3J0pOBbSI M OKPYKAIOLIEW NPUPOJHOW Cpebl; OMNaCHOCTH
BO3JICHCTBUS Ha )KUBBIE OPraHU3MBbI OIIPEACICHHBIX BEILIECTB.
Pemenne npakTHKO-OpHEHTUPOBAHHBIX PACUETHBIX 3aJaHUKA HA PAaCTBOPBI, HCIOJIB3YEMBIEC B
OBITOBOM U MPON3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA
Tema 6.2. OcHoOBHoOE coiepKaHue 1,2
Hccnenosanne  |JIabopaTopHble 3aHSITHSI
CBOJCTB Jlabopartopnast padota «[IpuroroBieHe pacTBOPOBY.
pacTBOpOB [IpurotoBiieHre pacTBOPOB 3aJaHHOM (MaccoBOoM, %) KOHUEHTpauuu (C MPAKTHKO-
OPUEHTUPOBAHHBIMHU BOIIPOCAMM) U ONPEACIICHUE CPE/Ibl BOJHBIX PACTBOPOB.
Penienue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB
IMpodeccuoHaILHO-OPUEHTHPOBAHHOE COJePKaHue (CoAepIKaAHUe MPUKJIATHOTO MOTYJIA)
Paznen 7. Xumust B ObITY M IPOU3BOJACTBEHHOM /IeATEJILHOCTH Ye/I0BEKA 1,2,3

Tema 7.1. Xumus
B OBITY U
MIPOU3BOICTBCHH
Oif IS TENHHOCTH
JeJioBeKa

OcHoBHOE CoAcCpKaHUuE

Teoperuueckoe o0y4yeHue

Hogelimme nOCTHXKEHUS XUMHUYECKOM HAYKH W XUMHYECKOW TEXHOJOruH. Posib XxuMuu B
00eCIeUeHNH JSKOJOTUYECKOW, DHEPreTMUeCKOM M THIIEBOM O€30MacHOCTH, pa3BUTUHU
MenuuuHbl. [IpaBuia nmoucka u aHanu3a XMMUYECKON HH(DOpMaLIUK U3 Pa3TUIHBIX HCTOYHUKOB
(HayuyHas U yueOHO-Hay4dHas JUTEpaTypa, CpeJcTBa MaccoBor nHpopManmu, cetb MIHTEpHET)

IIpakTnyeckue 3aHATHSA

ITouck m aHanu3 KEHWCOB O MPUMEHEHMH XHWMHYECKHUX BEIIECTB M TEXHOJOTHMH C Y4E€TOM
Oynymer mnpodecCHOHATbHONW JICSITENIBPHOCTH 110 TEeMaM: BaKHEWIHE CTPOUTEIbHBIE
MaTepUalibl, KOHCTPYKIIMOHHBIE MaTEpUaIbl, KpPAacCKH, CTEKJIO, KEepaMHUKa, MaTepualibl ISt
3JICKTPOHMKH, HAHOMATEPUAJIbl, TEKCTUJIbHBIE BOJIOKHA, ICTOYHUKHU SHEPIUU, OPTAHUYECKHE U

27




MUHEpaIbHbIE YI0OpEHUs], TIEKApCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUS.
3amura: IlpencraBnenue pe3yabTaTOB peHICHUS KEHCOB B (GopMe MUHHU-JOKIANA C
MpE3EHTAIMEN

HpOMC)KYTO‘lHaH arrecranus 1Mo JMCHUIIJIMHE (3aqu)

Bcero

72

JU1st XapaKTepUCTUKN YPOBHS OCBOEHUS y4eOHOTO MaTepHalia UCIOJIb3yIOTCS CIEAYIONIe 0003HAYCHHUS:
1 — o3HakoMHTENbHBIN (Y3HABaHHUE paHee U3YYEHHBIX 00BEKTOB, CBOICTB);

2 — penpoOAyKTHBHBIHN (BBIITOJHEHUE EATEILHOCTH M0 00pa3Ily, UHCTPYKIUHU WU TI0J] PyKOBOACTBOM);

3 — IpPOAYKTUBHBIN (TUTAHUPOBAHUE U CAMOCTOSITENIbHOE BBITIOJHEHUE IEATEIbHOCTH, PEIIeHHE MPOOIIEMHBIX 3a/1a4).
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3. YCJIOBMSI PEAJIM3ALIMUA YYEBHOM JUCLUATIIAHEI

3.1. TpebGoBaHusi K MUHUMAJIBbHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ecIe4eHnI0
Peanuzaumst mporpamMmbl y4eOHON IUCUMIUIMHBI TpeOyeT Haluyusi y4eOHOro
KaOMHEeTa XUMHUHU.
Oobopyoosanue yuebnozo kabunema:
- IOCA/I0YHBIE MECTA MO KOJIMYECTBY 00 Yy4aIOIINUXCS;
- paboyee MeCTO IpEenoaaBaTes;
- IOCKa;
- MHOTO() YHKIIMOHAJIbHBIA KOMILUIEKC TTPEnoiaBaTes;
- HarJIIHbIe MocoOus (KOMIUIEKThI Y4eOHBIX TaOJIHII, TJIaKaTOB, MOPTPETHI BHIAIO0-
LIMXCS YYEHBIX B 00JIaCTU €CTECTBO3HAHUSA U T. I1.);
- OMOMMOTEeUHbIN (HOH/T.
- CTaTUYECKHUE, TMHAMUYECKUE, IEMOHCTPALIMOHHBIE U Pa3/IaTOYHbIE MOJIETH, BKIIOYas
HaTypaJibHble OOBEKTHI;

Texnuueckue cpeocmea 00yueHus:
- KOMITBIOTEP U MYJIBTUMETUATIPOEKTOD;
- QIIEKTPOHHBIE SHIIUKIIONEANN, YUEOHUKU HA JIEKTPOHHBIX HOCUTEIISX.
- "H()OPMAITMOHHO-KOMM YHUKAIIMOHHBIE CPEJICTBA;
- BKpaHHO-3BYKOBBIE [TOCOOUS;
- KOMIUIEKT AJIEKTPOCHAOKEHHSI KaOMHETOB;
- TEXHUYECKHE CPECTBA OO yUCHUS;
- IEMOHCTpaIMOHHOE 000py0BaHUE (00111er0 HA3HAUYCHUS M TEMATUUYECKUEe HAOOPHI);
- naboparopHoe obopyaoBaHue (00IIEro Ha3HAYEHUs U TeMaTHYeCKHe HaOOpbl, B TOM
9uClie IS TIOCTAHOBKH  JIEMOHCTPAllMOHHOTO U  YYSCHHYECKOTO DSKCIEPHUMEHTA,
pEaKTUBBI);
- BCIIOMOTAaTEeIbHOE 000PYIOBAHHKE;
- KOMIUIEKT TEXHUYECKOU IOKYMEHTAIINH, B TOM YKCJIE TaclopTa Ha CpeICTBA 00ydeHHUsI,
WHCTPYKIIUHU 10 X UCIIOJIb30BAHHIO U TEXHUKE OC30TIaCHOCTH;
- OMOMMOTEeYHbIN (HOH.T

3.2. UudopmannoHHoe odecniedeHrne 00y4eHust
Ilepeyennb yueOHbIX u3ganuii, UHTepHET-pecypcoB, 10MOJHUTEIbHOH JTUTEPATYPHI

Jna cmyoenmoes

I'abpuensu O.C. , ®.H.Mackaes, C.1O. [lonomapesa, B..Tepennn. Xumus. 10 xiacc.
[IpodunbHbIi ypoBeHb: yueb. s o01eoopazonar. yupexaenuit — M.: Jlpoda,2021
I'a6puensa O.C., JIpicoBa I'.I'. Xumus. 11 kmacc. [Ipoduneueiii ypoBens: yue0. s
obmeobpaszorart. yupexaenuit — M.: [poda, 2021
labpuenssa O.C. u np. Xumusa s npodeccuid U CHEUATBHOCTEH TEXHUYECKOTO
npoduis (3MEKTPOHHOE TTPUIIOKESHHE)

Jlna npenooasamens
O6 oOpazoBanun B Poccuiickoit ®eneparuu. DenepanbHbii 3akoH Poccuiickoi
@enepanuu ot 29 nexadps 2012 1. Ne 273-D3
@enepanbHbIl TOCYAPCTBEHHBIM 00pa30BaTENbHbBIN CTaHIApT CpenHero (IOJIHOro)
obmiero odpazoBanud. Y1B. [Ipukazom MunoOpuayku Poccun ot 17 mast 2012 1. Ne 413
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[Tpuka3 Muno6puayku Poccuu ot 29 nexabps 2014 r. Ne 1645 « O BHeceHUN U3MEHEHUI
B npuka3 MunncTepcTBa obpa3oBanus u Hayku Poccuiickoit deneparuu ot 17 mas 2012
r. Ne 413 «O06 yrBepxkaeHun ¢GenepasbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIBLHOTO
CTaH/JapTa CPpeTHETO (IIOTHOT0) 00IIero 0Opa3oBaHUS.

PexoMenanuu 1o opraHu3anuu MOJy4eHUs: CpeaHero oOIiero oopa3oBaHus B Mpeaenax
OCBOEHHSI 00Pa30BaTENBHBIX MPOTPaMM CPEIHEr0 MPOo(hecCHOHaIHHOTO 00pa3oBaHUs Ha
0aze OCHOBHOro o0OImero oOpa3oBaHuUs C Yy4eToM TpeOoBaHMM deaepaTbHBIX
TOCYJapCTBEHHBIX O00pPa30BATEIbHBIX CTAHAAPTOB M TOTy4aeMoW NpPOPEecCHH WM
CHEIUANTBHOCTH CpEeJHEro NpodecCHOoHANbHOrO oOpa3oBaHus (muckMo JlemaprameHTa
TOCYJapCTBEHHOW TMOJUTUKA B cdepe NoAroToBku paboumx kaapo u IO
Munoopuayku Poccuu ot 17.03.2015 Ne 06-259).

lNabpuensu O.C. u np. Xumus aias npodeccuil U crnenuanrbHOCTe! TEXHUYECKOTO
npodusist (3MEKTPOHHOE MPHIIOKEHHE )

Humepnem-pecypcut
pvg.mK.ru - omummuana «Ilokopu BopoObEBEI TOpEI»
hemi.wallst.ru - «Xumus. O6pa3oBaTeIbHBINA CAWT AJIS IIKOJIBHHKOB)
www.alhimikov.net - O6pa3oBaTenbHbIi CAaNUT TSI IIKOJILHUKOB
chem.msu.su - DnekTpoHHas OMOIUOTEKA 10 XUMHH
WWww.enauki.ru — iHTepHeT-U3AaHue IS yunTene « EcTecTBeHHbIC HAYKH)
1september.ru - metoauueckas rasera "IlepBoe ceHTAOps"
hvsh.ru - sxypHan «XuMHus B TIKOJIE»
WWW.hij.ru/ -«Xumust 1 5KU3HbY
chemistry-chemists.com/index.html - »snekrTpoHHBIH KypHan <«XUMHKH W XHMHUSD»
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHMS
YYEBHOM TUCHUTIIAHBI

KoHTposib M oOlleHKa pe3yIbTaTOB OCBOCHHS Y4YEOHOW IUCIUIUIMHBI OCYIIECTBIISICTCS TpENojaBaTelieM B Ipoliecce MPOBEIEHUS
MPaKTUYECKUX 3aHSATHH, TECTUPOBAHUS, KOHTPOJBHOM pabOThl, a TaKKE BBHIMIOJHEHHUS OOYYaIOMMMUCS WHIWBUAYAJTbHBIX 3aJaHUM,
MIPOEKTOB, UCCIICJOBAHUM.

Ne | OK/IIK Mopnyas/Paznen/Tema Pe3yabTaT 00yueHus THnbI OLEHOYHBIX MEPONIPUATHI
| | OcHoBHOe coaep:kaHue
1 Paszges 1. OcHoBBI Popmy.mporars
0a30Bble MOHATHS H
CTPOCHHS BeleCcTBa
3aKOHBI XUMHUH
1.1 | OK 0l |CrpoeHue aToMOB CocraBisaTh 1. Tect «CTpoeHre aTOMOB XMMUYECKUX AJIIEMEHTOB U IPUPOJA
XUMHUYECKUX AIEMEHTOB U |XUMHUYECKUE (GOPMYIIBl  |XUMUUYECKOMN CBS3U.
IPUPOJAa XMMUYECKOM CBSI3U |COEIMHEHU B 2. 3ajauu Ha COCTaBJIEHUE XUMHUECKHUX (POPMYIT IBYXaTOMHBIX
COOTBETCTBUHU CO coeluHeHuM (OKCHUJIOB, CYIb(GUIO0B, TUAPUIOB U T.I1.).
CTENeHbIO OKUCcIeHUsT  |3. 3a/laHus Ha UCIIOJIb30BAaHUE XUMUYECKON CUMBOJIMKU U
XUMUYECKUX 3JIEMEHTOB, |Ha3BaHUN COETMHEHUI 110 HOMEHKJIATYpe MEKIyHAPOJIHOTO
UCXO/I U3 BAJIGHTHOCTH |COI03a TEOPETUUECKON M MPUKIAJHON XUMUU U TPUBUATIBHBIX
U Ha3BaHUH JIJIS1 COCTABIICHUS XUMUYECKUX (DOPMYIT IByXaTOMHBIX
ANEKTPOOTPULIATEIHHOCT |COSTUHEHU (OKCUIOB, CYIb(OUIOB, TUIPUIOB U T.I1.) U APYTUX
U HEOPraHMYECKUX COCTMHEHUM OTJEIbHBIX KJIACCOB
1.2 | OK 01 |[lepuoauueckuii 3aKOH U XapakTepu3oBaTh 1. Tect «MeTamnueckue / HEeMETAUTMYECKHE CBOMCTBA,
OK 02 |rabGauna JI.1. MenneneeBa |XMMHUYECKHE 3JIEMEHTHI |3JIEKTPOOTPULIATEIBHOCTD U CPOACTBO K 3JIEKTPOHY XUMUUYECKUX
B COOTBETCTBHHU C UX AJIEMEHTOB B COOTBETCTBHE C UX DJIEKTPOHHBIM CTPOECHUEM U
MOJIO)KEHHEM B MOJIO)KEHUEM B MIEPUOAMUYECKON CUCTEME XUMUYECKUX JIEMEHTOB
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Ne | OK/IIK Mopnyas/Paznen/Tema PesyabTaTt 00yueHus THnbI OLEHOYHBIX MEPONIPUATHI
MEPUOANYECKON J.1. MenneneeBay.
cucreme xumuueckux  |2. [IpakTudeckue 3aaHusl Ha YCTAaHOBJICHUE CBSI3U MEKITY
sanemenTtoB JI.1. CTPOCHHEM aTOMOB XMMHYECKUX IJIEMEHTOB U IEPUOTNUECKUM
Menneneena W3MCHCHUEM CBOMCTB XUMHYCCKUX 3JIEMEHTOB U MX COCTUHCHUMN
B COOTBETCTBUU C nosioxkeHueM [lepuoanueckoit cucreme.
3. [IpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHUs Ha
XapaKTepU3aIfio XUMHIECKHIX AJIEMEHTOB: «MeTtaummueckue /
HEMETAJUTMYECKUE CBOMCTBA, JIEKTPOOTPUIIATEIHLHOCTD U
CPOJICTBO K DJIEKTPOHY XUMHYECKUX JIEMEHTOB B COOTBETCTBUE C
UX AJICKTPOHHBIM CTPOCHUEM M TTOJIOKEHUEM B TIEPUOANYECKOM
cucrteMe xumudeckux anemeHToB .M. MenneneeBa»
2 Paznen 2. Xumnueckue XapaKTepusopars KonTpoabHasi paéorta
THIIbI XUMHYE€CKHUX
peakuuu . «CTpoeHne BeleCcTBA 1 XUMHYECKHE PeaKInn»
peakumii
2.1 | OK 01 |Tumbel xumudeckux peakuuit |{CocTaBiIsATh PEaKIuK 1. 3amaun Ha COCTaBJICHUE YPABHEHUHN PEaKIUMA:
OK 04 COCIMHEHMS, — COCIMHEHUS, 3aMEIICHUs, Pa3IoKeHHs, 0OMEHa,

pasyioxeHust, o0OMeHa,
3aMEIECHUS,
OKHCJINUTEILHO-
BOCCTAHOBHTEILHBIE
peakuuu

— OKUCJIUTEIBHO-

BOCCTaHOBUTEIFHBIX PEAKIUH C UCMOIB30BaHIUEM METOIa
AJIEKTPOHHOTO OaiaHca.

2. 3amaun Ha pacueT MaccChl BEIIeCTBA WM 00bEMA

ra3oB 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce Wi 00bEMY
OJTHOTO U3 YYaCTBYIOLINX B PEAKIIMU BEUIECTB; PACUETHI

Macchl (00bpEMa, KOJTMUECTBA BEIIECTBA) MPOIYKTOB PEAKIIHH,
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Ne | OK/IIK Mopnyas/Paznen/Tema PesyabTaTt 00yueHus THnbI OLEHOYHBIX MEPONIPUATHI
€CJIM OJTHO U3 BELIECTB UMEET PUMECH
2.2 DNeKTpoIUTHIECKAs CocraBnsath ypaBHeHus: |l. 3ajaHus Ha COCTABIEHUE MOJIEKYJISIPHBIX U MIOHHBIX PEAKIUI C
JMCCOLMALIAS Y MOHHBIN XUMHUYECKUX PEaKUUU |y4yacTHUEM KHUCIIOT, OCHOBAHUI U COJIEH, YCTAHOBJIEHUE
oOMeH MOHHOTO OOMEHa C M3MEHEHUS KUCIOTHOCTH CPEJIbI
y4acTUEM 2. JIabopatopnas padota "Turibl XuMHUYECKUX peakiuil”
HEOPraHMYECKHUX
BELIECTB
3 HccaenoBarth crpoenne | KontposbHast padora

Paznen 3. Ctpoenue n

CBOMCTBA HEOPraHMYECKHX

BelleCTB

M CBOVICTBA
HEOPraHu4eCcKux
BellecTB

«CBOMCTBA HEOPraHMYECKMX BelIeCTB)
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Ne | OK/IIK Mopnyas/Paznen/Tema PesyabTaTt 00yueHus THnbI OLEHOYHBIX MEPONIPUATHI
3.1 | OK 01 |Knaccudukarus, KnaccudunupoBats 1. Tect «HomeHknaTypa 1 Ha3BaHHWE HEOPraHUYECKUX BEIIECTB
[K.. HOMEHKJIaTypa U CTPOCHHE |HEOPraHUYEeCKUe UCXOJISl U3 UX XUMHUUYECKON (OPMYIIbl MJIM COCTABJICHHE
HEOPTraHMYECKUX BEIIECTB  |BEIECTBA B XUMUYECKOU (POPMYIIBI UCXOI U3 HA3BAHUSI BEIIECTBA T10
COOTBETCTBUHU C UX MEXKTyHAPOHOM WIJIM TPUBUATHHOM HOMEHKIIATYPE».
CTPOCHHUEM 2. 3agaum Ha pacueT MacCOBOM JT0JIM (MACChl) XUMUYECKOTO
areMeHTa (COeIMHEHMS) B MOJIEKYJIEe (CMECH).
3. [IpakTuyeckue 3amanus o KiaccuPpuKauu, HOMEHKIIAType U
XUMHUYECKUM (pOpMySiaM HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX
KJIaCCOB.
4. IlpakTrueckue 3aJjaHus HA ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BELIECTB B 3aBUCUMOCTH BUJa XUMUYECKOMN CBA3U U
TUTA KPUCTATUTUUECKOU PEIIEeTKH
3.2 |OK 01 |DPu3HKO-XUMHUUYECKHE YcranaBauBaTh 1. Tect «OcOOEHHOCTH XMMHYECKUX CBOMCTB OKCHJIOB, KHCJIOT,
OK 02 |cBoiiCTBa HEOPTAHMYECKUX |3aBUCUMOCTh (PM3UKO- |OCHOBaHMI, aM(OTEPHBIX THAPOKCUJIOB U COJICII.
IIK... BEIIIECTB XUMHUYECKUX CBOMCTB  |2. 3a7aHMsI HA COCTaBJIEHUE YPABHEHUI XUMHUUYECKUX PEAKLIUM ¢

HCOPTraHNYICCKUX
BCHICCTB OT CTPOCHUA

Y4aCTUCM HIPOCTHIX U CIIOKHBIX HCOPTAHNYCCKUX BCHICCTB:
OKCHIO0B MCTAJ1JI0B, HCMCTAJJIOB U aM(I)OTepHBIX OJICMCHTOB,
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Ne | OK/IIK Mopnyas/Paznen/Tema PesyabTaTt 00yueHus THnbI OLEHOYHBIX MEPONIPUATHI
aTOMOB U MOJIEKYI, a HEOPraHMYECKUX KUCIOT, OCHOBaHUI 1 aM(POTEPHBIX
TaKKe TUIa TUAPOKCHJIOB, HEOPTAHUYECKUX COJICH, XapaKTePU3YIOIIHNX UX
KPUCTAIIINYECKON CBOICTBA U CIIOCOOBI MOJTYYECHHUSI.
pelieTKu 3. [IpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUCCKUE 3aJaHUs Ha
CBOICTBA U MOJy4YEHHE HEOPTAHUYECKUX BEIIECTB
3.3 |OK 01 |HUuentudukanus Hccnenosath 1. IIpakTUKO-OpUEHTUPOBAHHBIE 3aJaHH 10 COCTABIICHUIO
OK 02 |HeopraHM4ecKuX BEIIECTB |KAYECTBEHHBIC PEAKLIMHM |XMMHUUYECKUX PEaKIUil C y4aCTHEM HEOPraHMYECKHUX BEILECTB,
OK 04 HEOPraHUYECKUX HCIIOIb3YEMBIX JIJISl X HACHTU(UKAIUH.
BEILIECTB 2.JIaboparopHas padora: “MaeHtudukaims HEOPraHUIECKUX
BEIIECTB”
4 HccaenoBats ctpoenne | KonTposbHas pabora
Pasznen 4. Ctpoenne u . .
- U CBOICTBA «CTpoeHHe U CBOIICTBA OPraHMYECKUX BElIeCTB)
CBOIICTBA OPraHU4YecKuxX
OPraHN4YecKHuX
BellecTB
BeIIECTB
4.1 |OKO01 |Knaccudukanus, ctpoenue |KnaccudumupoBath 1. 3aganus Ha cOCTaBIICHHE Ha3BAaHUN OPTraHUYECKUX
[1K... 1 HOMEHKJIaTypa OpraHMYECKHUE BEIIECTBA |[COCTMHEHUN 110 TPUBUATBLHONU WIIH MEXTYHAPOIHOU

OpPTaHNYCCKHUX BCIICCTB

B COOTBETCTBHU C UX
CTPOCHHEM

CHCTEMaTH4eCKON HOMEHKIIATYpeE.

2. 3ajaHus Ha COCTABJIEHHE MOJTHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (hOPMYJT OPraHUYECKUX BEUIECTB OTACITHHBIX
KJIACCOB.

3. 3amaun Ha ompeneeHue mpocTeuen GopmyIbl
OpPraHMYEeCKON MOJIEKYIIbI, ICXO/IS U3 AJIEMEHTHOTO COCTaBa (B
%)
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Ne | OK/IIK Mopnyas/Paznen/Tema PesyabTaTt 00yueHus THnbI OLEHOYHBIX MEPONIPUATHI
4.2 | OK 01 |CsolicTBa OpraHM4eCcKUx YcranaBiuBath 1. 3amanus Ha cOCTaBJICHUE YPAaBHEHU XUMUUECKUX PEAKIUH C
OK 02 |coenuHeHuii 3aBUCUMOCTb (PU3UKO- |y4yacTHEM OPraHMYECKHUX BEUIECTB HA OCHOBAHUU UX COCTaBa U
OK 04 XUMHYECKUX CBOMCTB  |CTPOCHHUSI.
IIK... OPraHMYECKUX BEIIECTB |2. 3alaHUs HA COCTABJICHUE YPABHEHUN XUMHUUYECKUX PEAKIIUH,
OT CTPOEHHUS MOJIEKYJI  |WJUIFOCTPUPYIOIINX XUMUYECKHE CBOMCTBA C YYETOM MEXAHU3MOB
MPOTEKAHUsI JAHHBIX PEAKIINI U TEHETHYECKON CBS3U
OpPraHWYECKHUX BEIIECTB Pa3HbIX KIACCOB.
3. PacuerHble 3a1auu 110 ypaBHEHUSIM PEAKIUI C y4aCTUEM
OpraHMYECKHUX BEILECTB.
4. Jlaboparopnas pabota “[IpeBpailieHns OpraHu4eCcKiuX BeIIeCTB
NPy HarpeBaHuM"
4.3 | OKO01 |UnenTuduxarms Uccnenosath 1 .ITpakTMKO-OpUEHTHPOBAHHBIE 3aJaHUSI IO COCTABJICHHIO
OK 02 |opranudeckux BELIECTB, UX |KAYECTBEHHBIC PEAKIMHM |XMUMHUUYECKUX PEaKIUi C y4acTHUEM OPTraHMYECKUX BEIECTB, B T.U.
OK 04 |3HaueHUE U IPUMEHEHHE B |OPTaHUYECKUX UCIIOJIb3YEeMBIX IS UX UACHTU(DHUKAIIUN B OBITY H
IIK... OBITOBOH U COEMHEHUM OTIEIBHBIX |[IPOMBILIJIEHHOCTH.
IIPOU3BOJICTBEHHOM KJIaCCOB 2.JIabopatopnas pabora: “UnenTudukaims opraHmuecKux
JESATEIbHOCTU YEJIOBEKa COEIMHEHUH OT/ENbHBIX KJIacCOB”
) Paspnen 5. Kunernueckue u | XapakTepu3oBaTh

TePMOJAUHAMUYECKHE
3aKOHOMEPHOCTH
NMPOTEKAHUA XUMHUYECKHX
peaxkuui

BJMSIHHE Pa3JIHYHbIX
(¢axTopoB Ha
pPaBHOBecHe H
CKOPOCTb XMMHYECKUX
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Ne | OK/IIK Mopnyas/Paznen/Tema PesyabTaTt 00yueHus THnbI OLEHOYHBIX MEPONIPUATHI
peakuuii
5 |OKO0l [CkopocTh XUMUYECKUX XapakTepu3oBaTh IIpakTMKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHKs] HA aHAJIU3

OK 02 |peakumii. XumMHuueckoe BJIMSIHME KOHIIEHTPAIMH |(haKTOPOB, BIUSAIONUINX HA H3MEHEHUE CKOPOCTH XUMUYECKOU

IIK... |paBHOBecue pearupyomux BenecTB |peakuuu. [[pakTHKO-OpuEeHTUPOBAHHBIE 3aJaHKs HA IPUMEHEHUE
Y TEMIIEPATYPHI HA npuHiuna Jle-IlaTense st HAX0XKIEHUS HAIIPaBICHUS
CKOPOCTb XMMHYECKHX |CMELICHHS pABHOBECHSI XUMUYECKOW PEaKLINU U aHAJIN3
peakuui (akTOpOB, BIUSAIOUIMX HA CMELIEHHE XUMHUYECKOr0 PaBHOBECHUS
XapakTepu3oBaTh
BJIUSIHUE U3MEHEHUS
KOHUEHTPALIMH BEILECTB,
peakuuu cpenbl U
TEeMIIepaTypbl Ha
CMEIIECHNE XUMUYECKOTO
paBHOBECHUS

6 HccaenoBats
Pasaen 6. PacTsophi HCTHHHBbIE PACTBOPHI C
3aJaHHBIMH
XapaKTepUCTUKAMU
6.1 | OK 01 |Ilonarue o pacTBOpax Paznuyate uctTuHHBIE 1. 3anaun Ha IPUTOTOBIIEHHE PACTBOPOB.
OK 02 pacTBOPHI 2. IIpakTUKO-OpHUEHTUPOBAHHBIE PACUETHBIC 3a/IaHUS HA
IIK ... JMCTIEPCHBIE CUCTEMBI, UCTIOJIb3yEeMbIE B OBITOBON U
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Ne | OK/IIK Mopnyas/Paznen/Tema PesyabTaTt 00yueHus THnbI OLEHOYHBIX MEPONIPUATHI
IIPOU3BOACTBEHHOM AEATEIBHOCTH YEJI0OBEKA
6.2 | OK 01 |HccnemoBanue CBOMCTB UccnenoBats pusuko- |JlabopaTopHas pabota
OK 04 |pacTBOpOB xuMmuueckue corctea  |“IIpuroroBnenue pactBopos”
IIK ... VCTUHHBIX PACTBOPOB
Il | IlpodeccnonanbHO-OPHMEHTHPOBAHHOE COlepKaHue (CoAepKaHMe TPUKJIATHOTO MOTYJIS)
7 Paznen 7. OuenuBatb 3amuTa Keiica (c yuerom Oyayuieid npogeccuoHaIbLHOI

Xumus B ObITY U
NPOM3BO/ACTBEHHOM
AeTeJIbHOCTH Ye10BeKa

nocJieACTBUSI OLITOBOM
U NIPOM3BOJCTBEHHOM
JeSITeJbHOCTH
yeJI0BeKa ¢ MO3UIINi

AeATeJIbHOCTH)

JKO0JIOTHYECKOM
0e30macHOCTH
OK 01 |Xumus B ObITy U OuenuBarb Keiic (c yuetom Oynymieii npodeccHoHaIbHOM 1eATeIbHOCTH)
OK 02 |mpou3BoJCTBEHHOM NoCJIe/ICTBUSL ObITOBOM 1 |BO3MOXKHBIE TEMbI KEHCOB:
OK 04 |medarenbHOCTH yelOBeKa MPOU3BOICTBEHHOMN 1. [ToTenyenue kKIMMaTa U BEICBOOOKIEHHE Ta30BBIX THPATOB
OK 07 JEATEIbHOCTU YEJIOBEKA |CO JHA OKEaHa.
IIK ... C O3ULIUHI 2. bynymue matepuaisl Ui aBUa-, MalllMHO- U
9KOJIOTUIECKOMN npuOOPOCTPOCHUSI.
0e30MacHOCTH 3. HoBble MmaTepuassl [Ji COJIHEYHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE PACTUTEIIBHBIX MPENAapaToB
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IIpumepHbie Tembl pedepaToB (10KIaA0B), HHIAMBUAYAJbHBIX IPOEKTOB

* buoTeXHOJIOrHs 1 reHHas MHKeHepus — TexHosorun X XI Beka.

* HanoTtexHos0rust Kak NpUOPUTETHOE HAMPABIIEHUE PAa3BUTHUSL HAYKU U MPOU3BOJICTBA B
Poccuiickoit @enepanuu.

» COBpEeMEHHBIE METO/IbI 00€33apa>KUBAHUS BOIBI.

* AJIIIOTpOIIHSI METAJIIOB.

* )Kuznp u aearensHocts .M. Menaeneena.

* «[IepuoguueckoMy 3aKOHY OyayIee He TPO3UT Pa3pyLICHUEM. ...
 Cunre3 114-ro snementa — TpuyMd pocCUHCKUX (PU3NKOB-SACPIIUKOB.

* l30Tonsl BOogopoaa.

* Ucnonp30Banue paoaKTUBHBIX H30TOMOB B TEXHUYECKUX LIETISX.

* PeHTreHoBCKOE U3IIydeHHUE U €ro HCIOIb30BaHUE B TEXHUKE U MEIUIIMHE.
* [Inazma — yeTBepTOE COCTOSIHNE BEIIECTRA.

* AMopdHBI€ BEIIeCTBA B MPUPOJIE, TEXHUKE, OBITY.

* OxpaHa OKpyXKawuUleil cpeabl OT XUMHUYECKOro 3arpsi3HeHus. KoaumdyecTBEeHHbIE
XapaKTEPUCTUKH 3arPsI3HEHUST OKPYXKAIOIIEH Cpeibl.

* [Ipumenenue TBepI0TO U razoo0pazHoro okcuaa yriaepoaa (IV).
* 3amuTa 030HOBOTO IKPaHa OT XUMHUYECKOTO 3arpsiI3HEHMSL.

* I'pybomucnepcHble  CUCTEMBI, WX KJIacCU(pUKALMSI U  HCIOJb30BAHUE B
npo¢eCCHOHANIBHOMN 1A TEIbHOCTH.

* Kocmetnueckue renu.

* [IpuMeHeHue CcycrieH3Hi U SMYJIbCUN B CTPOUTEIHCTBE.

* MuHepasbl ¥ TOpHbIE TTOPOJIbI KAaK OCHOBA JIUTOC(EPHI.

* PactBopb! Bokpyr Hac. Tumsl pacTBOpOB.

* Bona kak peareHT u Kak cpefa Ajisi XMMHUYECKOTo Mpoliecca.

* )Kuznp u aestensHocTh C. AppeHnyca.

* Bxiag oTe4ecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH DIEKTPOJUTUUECKON TUCCOLIHALINH.

* YcTpaHeHue KeCTKOCTH BObl Ha MPOMBIIIJIEHHBIX MPEIIPUSTHSIX.
*[JCepHas KHCIIOTa — «XJ1€0 XUMUYECKON MPOMBILUIEHHOCTH.

* Mcnonp30BaHne MUHEPAIBHBIX KUCIOT HAa IPEANPHUATHAX PA3IUIHOTO PO
* OKCUBI ¥ COJM KaK CTPOUTEIIbHBIE MATEPUAIIbL.

* Hcropus rurca.

* [IoBapeHHas cOIb KaK XUMUYECKOE CBIPBE.

* MHoronukuii KapOOHAT KalbIHs: B IPUPO/IE, B MPOMBIIIICHHOCTH, B OBITY.

* Peakunu ropeHust Ha MPOU3BOJICTBE U B OBITY

* BupryasnbHO€ MOAEIMPOBAHNE XUMUYECKHUX ITPOLIECCOB.

* DJIEKTPOJIU3 PACTBOPOB JIEKTPOJIUTOB.

* DJIEKTPOJIN3 PACIIIIABOB AIEKTPOJIUTOB.

* [lpakTnueckoe mNpUMEHEHUE DJICKTPONIM3a: papUHUPOBAHME, TaTbBAHOILUIACTHUKA,
raJbBaHOCTEI M.
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* ctopus nojiydeHus U NpOU3BOICTBA ATTFOMUHMUS.
* DJIEKTPOJIUTHYECKOE MOJyUCHHE U papUHUPOBAHHE METH.
* Xuznp u aesrenpHocTs I'. JIPBH.

* PoJib METAJJIOB B UCTOPUU YEJIOBEUYECKON UBUIIM3ALUU.

Uctopuss oreuecTBeHHOM uepHOM MeTauiyprud. COBpPEMEHHOE METALTYPruuecKkoe
IIPOU3BOJICTBO.

* McTopus 0T€4eCTBEHHOW LBETHOW METaUTypruu. Poibs METAIIOB U CIUIaBOB B HAY4YHO-
TEXHUYECKOM IpOrpecce.

* Koppo3ust MmeTamioB 1 cnocoObl 3alIUThI OT KOPPO3ZHH.

* NnepTHbIe uin 6J1aropoIHbIE ra3bl.

* Poxx1aromye cosim — rajioreHsl.

* MlcTopus MIBEICKOW CIIUYKH.

* McTopust BOSHUKHOBEHUS U PA3BUTUS OPTaHUYECKOW XUMHUH.
* )Kusnb u nesrensHocth A.M. byrieposa.

* Butanusm u ero kpax.

* Ponp OTE€UECTBEHHBIX YYEHBIX B CTAHOBJICHUU M PAa3BUTUH MHUPOBOM OPraHMYECKOU
XUMUH.

® COBpeMeHHBIe npeacCTaBJICHUA O TCOPHUHU XUMHUYCCKOI'O CTPOCHUA.
* DKOJIOTHYECKHE ACIIEKThI UCITOJIb30BaHUS YIIIEBOAOPOAHOI'O ChIPb.

*DKOHOMMYECKHE aCIEKThl MEXAYHAapOJHOTO COTPYAHMYECTBA [0 HCIOJIb30BAHUIO
YIJIEBOAOPOJHOIO CBIPbSL.

* Ucropuss OTKpbITHA W pPa3paOOTKU Ta30BbIX M HEPTSIHBIX MECTOPOXKACHUN B
Poccuiickon @enepanuu.

* X¥MHS YTIIEBOJOPOIHOTO CBIPhSl U MOst OyayIiasi mpodeccusi.

* YIineBoJopoAHOE TOIJIMBO, €0 BUbl U Ha3HAYECHHUE.

* CUHTETHYECKHE KaydyKU: UCTOPUS,, MHOTOOOpa3ue U MEePCIEKTUBBI.

* PesunoTexHnuyeckoe mpon3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IpOTpecce.

» CBapo4YHOE NMPOU3BOACTBO U POJIb XUMHUHU YIJIEBOJOPOIOB B HEM.
*[JHedTp 1 ee TpaHCTIOPTUPOBKA KAaK OCHOBA B3aUMOBBITOJHOTO MEXTYHAPOTHOTO
COTPYAHUYECTBA

Onepatop 340 000 "KomnaHus "TeH3op"

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO 40
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