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1. OBIIAA XAPAKTEPUCTHKA PABOYEN TPOTPAMMBbI
YUYEBHOU JUCHUITJIMHBI
OV .12 Xumusi

1.1. O61acTh NPUMEHEHUSA TPOrPAMMBI

Pabouass mporpamma y4eOHOM JUCHMIUIUHBI SBISETCS 4YacThblO OCHOBHOMU
npodeccnoHanbHOM 00pa30BaTENbHON MPOTpaMMbl, peain3yeMOil MpU MOATOTOBKE
CHEIUAINCTOB cpeaHero 3BeHa mo crnenuanbHocTu 09.02.07 HMuHbopManmnoHHBIE
CUCTEMBI W TmporpammupoBaHue. I[Iporpamma y4eOHOW IUCHUTUIUHBI «XUMUS»
paspabotrana ¢ yuderom TpeboBanmii DI'OC cpemnero obmero oOpa3oBaHUs,
NPENBbABISIEMbIX K CTPYKTYpE, COJEPXKAHUI0O M pe3yjbTaTaM OCBOCHHS Y4eOHOM
TUCIUIUIMHBL «XUMHUS», B COOTBETCTBUM C «PekoMeHmauusMu MO OpraHu3aliu
MOJIy4eHHs CPEHETo 00IIero o0pa3oBaHus B Mpejenax OCBOCHUsI 00pa30BaTeNIbHbBIX
IporpamMm cpesiHero npodeccuoHaibHOro oOpa3oBaHus Ha 0a3e OCHOBHOIO OOIIETO
oOpaszoBanus..» (muchbMmo JlemapTamMeHTa TOCYJapCTBEHHON MOJUTHKH B cdepe
cpenHero npodecCuOHaIbHOrO 00pa3oBaHusd U MPOGECCHOHANTBHOIO O0yUYEHUS
Musnnpocpemenus Poccum ot 01.03.2023 Ne 05-592), nmpumepHoii mporpamMmmoit
obmeobpaszoBarensHOl yueOHON aucruiuimabl «Xumus» (aBtop HO.FO. Ilerposra,
HPIIO, 2022 r.) c y4eTOM COIMAIBHO-dIKOHOMUYECKOTO NPODHISA MOIydaeMOro
PO eCCUOHATEHOTO 00pa30BaHUsI.

1.2. MecTo JHCHUIUIMHBI B CTPYKTYpe OCHOBHOH mnpodeccuoHATbHOMT
o0pa3oBaTebHOM POrPaMMbI:

O6mieobpaszoBarenpHas yueOHas nucturimHa OY /(.12 XumMust B COOTBETCTBUHU
¢ ®I'OC COO u BXoauT B 001Ie00pa3oBaTEIbHBIA UK Y4Y€OHBIX JUCIUILIIVH,
n3ydaercs Ha 0a30BOM YPOBHE.

TpedoBaHus K pe3yjabTaTaM 0CBOEHHS AMCIUINIUHBI:
ConepxaHue  mOporpaMmbl  «XHMHS»  HalpaBiIE€HO Ha  JOCTHIKEHHE
CIEYIOIIMX Yeell.

—  ¢dopMupoBaHre y OOydYalOlIUXCA yMEHHUS OIEHUBATh 3HAYUMOCTH
XMMHUYECKOTO 3HAHUS ISl KaXKI0TO YEJIOBEKA;

—  (opMupoBaHHEe Y 00yUJaIOIIUXCS I[ETOCTHOTO MPEACTABICHUSI O MUPE U POJIH
XMMHUHU B CO3/IaHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHUpPA; YMEHUS
OOBSICHATh OOBEKTHI M TPOLIECCHI OKPYKAIOIIEH JeHCTBUTEIBHOCTU: TPUPOIHOM,
COLMAJIBHOM, KyJIbTYPHOM, TEXHUYECKON CPEeJIbl, — UCIOJb3YS JIJI1 3TOr0 XUMHUYECKHUE
3HAHUS,

—  pa3BUTHC y 00YYaIOIHMXCS YMEHUN pa3IndaTh (GaKThl U OLICHKH, CPABHUBATH
OLICHOYHBIEC BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPUAMHU OLICHOK U CBSI3b KPUTEPUEB C
OTIPE/ICJICHHOM CUCTEMOM IIEHHOCTEH, (PopMyTupoBaTh 1 000CHOBBIBATH COOCTBEHHYO
MO3UIIHUIO;



—  mpuoOpeTeHre OO0ydYaroIIMMUCS OMbITa PA3HOOOpPA3HOW NEATEeITHLHOCTH,
MO3HAHUS W CaMOTO3HAHUS; KIIIOYEBBIX HABBIKOB, HWMEIOIIUX YHUBEPCAITHLHOE
3HAYCHHUE IS PA3JMYHBIX BHJIOB JEATETLHOCTH (HABBIKOB PEIICHUS MPoOIIeM,
MIPUHSITHUS PEIICHUH, TOMCKA, aHAIIN3a U 00pa00TKH HH(POPMAITNHA, KOMMYHUKATHBHBIX
HABBIKOB, HABBIKOB HW3MEPEHHM, COTPYIHHYECTBA, OE30MAaCHOTO OOpaImeHus C
BEII[ECTBAMH B MIOBCETHEBHOM KU3HH).

OcBoeHHEe coJiepkaHusl Y4eOHOH IUCHUIUIMHBI «XUMHS» TIpenoiaract
JTOCTHKEHHE 00YJarOIUMHUCS CIIEITYIONINX Pe3yIbTaTOB:
JIUYHOCTNHBIX:

—  YyBCTBO TOPJOCTH W YBOKCHHS K UCTOPUU M JTOCTHIKEHUSIM OTCUCCTBEHHOU
XUMUYECKON HAayKH; XHMHWYECKH TPaMOTHOE TMOBEICHHE B TpodeccrHoHambHOM
NEeSTETLHOCTH U B OBITY MpU 0OpaIeHNH ¢ XUMUYECKUMH BEIIeCTBAMH, MaTepraIaMu
Y TIPOIIECCAMU;

—  TOTOBHOCTBH K MPOJOJKCHHUIO 00pa30BaHUs W TIOBBIIICHNUS KBAIM(DUKAINH B
n30paHHON TPO(HEeCCHOHAFHOW NEATeIPHOCTH U OOBEKTHBHOE OCO3HAHHE POJH
XUMHYECKUX KOMIIETCHIIUN B ATOM;

—  yMEHHE WCIOJbh30BaTh JOCTH)KCHHUS COBPEMEHHOW XUMHUYECKOW HAyKd WU
XUMHYECKUX TEXHOJOTHA JJisi TOBBIMICHUS COOCTBEHHOTO WHTEIIEKTYaJIbHOTO
pa3BUTHS B BEIOpAHHOU NIPO(eCcCHOHATBLHOM eI TeTbHOCTH;

MemanpeomMemmbix:

— WCIIOJIb30BAHUE PA3TMYHBIX BUJIOB TTO3HABATEILHOM EITEILHOCTH M OCHOBHBIX
WHTEJUICKTYaJIbHBIX Omeparnuii (MMOCTAaHOBKM 3a1add, (OPMYIHPOBAHMS THUIIOTES,
aHaJIM3a ¥ CHHTE3a, CPAaBHEHUS, 0000IICHNsI, CHCTEMATH3AIUH, BBISIBICHUS IPUIHMHHO-
CJICJICTBEHHBIX CBSI3€H, MOWCKA aHATIOTOB, (POPMYIUPOBAHUS BHIBOJOB) IS PEIICHHSI
MOCTaBJICHHOW 3ajaud, MPUMEHEHHE OCHOBHBIX METOIOB TO3HaHHS (HaOIIOaeHUS,
HAYYHOTO KCIIEPUMEHTA) JIJISl U3yUEHUs Pa3INIHBIX CTOPOH XUMHUIECKUX OOBEKTOB H
NpPOIECCOB, C  KOTOPBIMH  BO3HUKAET HEOOXOJAWMOCTh  CTAJIKHBATHCS B
npodeccuoHanbHo chepe;

— WCIIOJNB30BAHWE PA3IMYHBIX WCTOYHUKOB [IJISI TOJMYYEHUS XHUMHUYECKOU
uH(OpMaIMK, YMEHHE OIIEHHUTh €€ JOCTOBEPHOCTh [JISi JOCTHMIKEHHUS XOPOIIHUX
pe3yapTaToOB B MpodheccuoHaIbHOU cepe;

NpeoMemHbix.

—  c(hopMHpPOBaHHOCTh TPEICTABICHUA O MECTE€ XWUMHU B COBPEMEHHOM
HayYHOW KapTHHE MUpA; MOHUMAHHUE POJIM XUMHH B (OPMUPOBAHHM KpPyroszopa U
(GYHKIIMOHAILHOW TPaMOTHOCTH 4YeJOBEKa MJIsA pEIICHHs TNPAaKTHYECKUX 3aJad;
BJIaJICHWE OCHOBOTOJATalOIUMU XUMUUYECKUMHU TIOHATUSAMH, TEOPUSIMH, 3aKOHAMH H
3aKOHOMEPHOCTSIMH; YBEPEHHOE TOJh30BAHUE XUMHUYECKOW TEPMHUHOJIOTHEH W
CHUMBOJIUKOM;

—  BJIQJICHWE OCHOBHBIMH METOJaMH HAyYHOTO IO3HAHUS, HWCIIOJIh3YEMBIMHU B
XUMUU: HAOJIOJCHUEM, OIUCAaHWEM, W3MEpPEHHUEM, OJKCIIEPUMEHTOM; YMCHHE
o0pabaTpiBaTh, OOBSICHATH PE3YyJIbTAThl MPOBEIECHHBIX OMNBITOB W JENATh BBHIBOJIHI,
TOTOBHOCTh W CHOCOOHOCTh TPHUMEHATH METOAbI TIO3HAHHUS TIPU PEUHICHUH
NPAaKTHYECKUX 3a7ad;



—  cOpMHpPOBAHHOCTH YMEHHUS JaBaTh KOJMYECTBEHHBIE OIEHKH U
MIPOU3BOAUTH PACUETHI 110 XUMUYECKUM (HOpMyJIaM U YPaBHEHHSIM;

—  BJAJICHWE TpaBWJIaMW TEXHUKA OE€30MacHOCTH TPU HCIOIH30BAaHUU
XUMUYECKUX BEUIECTB;

—  cOpMHUPOBAHHOCTH COOCTBEHHOM MO3UIMU MO OTHOIICHUIO K XMMHYECKOU
uH(pOopMaIK, MOTy4aeMON U3 pa3HbIX HCTOYHUKOB.

KoanyecTBo 4acoB HAa 0CBOEHHE MPOrPaMMbl THCIUTLIMHBI:
O6bemM o0pa3oBaTenbHOM porpamMmsl 44 Jaca, B TOM YHCIIE:
- 3aHSTHUS BO B3aUMOJICHCTBUE C IIpenoaaBareneM — 44 yaca.

dopma npoMeKyTOUHOI aTTecTanuu: 1UPpPepeHIIUPOBAHHBIN 3a4eT



2. CTPYKTYPA U COAEP)KAHUE YYEBHOU JUCIUTILIVHBI

2.1. O0beM y4eOHO# JUCHUIIMHA ¥ BU/IbI y4eOHOH padoThI

1o 0uHOM hopme oOydeHuUs

Bup yuyeOHoii padoTshl O0bem yacoB
O06BeM 00pa30BaTEIILHOM MPOrPAMMBbI 44
Bcero y4eOHBIX 3aHATHI BO B3aUMOJICHCTBUY C MPETOJaBaTEIeM 42

B TOM 4YucJje:

IMPAKTHUYCCKHUEC 3aHATHA

CamocTosiTenbHas pabota -

WUTOTOBAS ATTECTAIUS TI0 JUCITUTIIMHE B (hopMe
b epeHIMpOBaHHOTO 3a4eTa 2

Koncynpramuu -




2.2. Temarudeckuii njiaH u cogep:kanue ydeoHoi gucuumiauabl OY 1,12 Xumusn

HaumenoBanme Conep:xkanue y4e0HOro MaTepuaJa, 1a00paTopHble U MPAKTHYECKHE PadOThI, O0bem yacoB YpoBeHb
pa3aesnoB H TeM CaMOCTOsITeIbHAs padoTa 00y4aloImXxcsi, KypcoBasi padbora (IpoeKT) OCBOCHUSA
1 kypc 2 ceMmecTp
Pa3znen 1. OCHOBBI CTPOCHHUS BelIECTBA 4
Tema 1.1. Coaeprxanue yueOHOro MaTepuasa 2
CTpoeHne aToMOB CoBpemeHHast MoieNIb CTPOeHUs aToMa. CHUMBOJIMYECKUN SI3bIK XUMUU. XUMUYECKUT 2
XAMUYECKUX 3JIEMEHT. DJIeKTpoHHas KoHpurypauus aroma. Knaccupukanus XuMHIecKux
9JIEMEHTOB Y MPUPOAA | DJIEMEHTOB (S-, P-, d-31eMeHThI). BajieHTHBIC JIeKTPOHBI. BalleHTHOCTb.
XUMUYECKOU CBSA3U DNEeKTpOHHAs IPUPOJIa XUMUYECKOH CBSA3U. DIEKTPOOTPHULIATENBLHOCTE. Busl

XUMHUYECKOH CBSA3M (KOBaJCHTHAs, MOHHAS, METATHYECKAsI, BOJOPOIHAS) I CTIOCOOBI
ee oOpazoBaHus

Tema 1.2. Conep:xaHue y4eOHOTro MaTepuas 2 1
Ilepuonnueckuii 3akoH | Ilepuoanyeckas cucrema xumuyeckux sinemeHToB .M. MenneneeBa. duznueckuii
u tabauma J[. 1. cMmbica Ilepuommueckoro 3akona /.M. MenaeneeBa. 3aKOHOMEPHOCTH H3MEHEHUS
Menneneena CBOMCTB XUMHUYECKUX IJIEMEHTOB, 00Pa3yeMbIX HMH MPOCTHIX U CIOXKHBIX BEIICCTB B

COOTBETCTBUH C IIOJIOKEHUEM XHMHUYECKOro 3yeMeHTa B [lepumonnyeckoit cucteme.
MupoBo33peHueckoe U Hay4yHoe 3HadeHue Ilepumonmueckoro 3axkona [I.W.
MenpeneeBa. Ilporno3er .M. MenneneeBa. OTKpBITHE HOBBIX XHUMHYECKHX
JJIEMEHTOB.

Pa3znen 2. Xumuyeckne peakiuumn

(o]

Tema 2.1. Tunst Coaeprxanue yueOHOro MaTepuaJa

XUMUYECKUX PEaKUn Krnaccudukanus v TUITBI XUMUYECKUX PEAKIIUN ¢ y4acTHEM HEOPraHUYECKUX BEIIECTB. 4 2
CocraBiieHre ypaBHEHUN PeakIuil COSTUHEHMS, pa3I0KEHUs, 3aMeIIeHHsI, 0OMEHa, B
T.4. pEaKIUi TOPEHUs, OKUCIIECHUSA-BOCCTAHOBIICHHUS.

VYpaBHeHUsI OKucCIeHUs-BOoccTaHOBIeHUs. CreneHb okucieHus. OKHUCIUTENb U
BoccTaHOBUTENb. COCTaBIEHUE M YPABHUBAHHE OKHCIHUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii METOIOM D3JEKTPOHHOTO OanmaHca. OKHUCIUTETHHO-BOCCTAHOBUTEIIBHBIE
peakuuu B IPUPOAE, IPOU3BOJACTBEHHBIX IIPOLIECCAX M IKUZHEAEATEIbHOCTU
OpraHu3MOB

Tema 2.2. Conep:xaHue yueOHOro MaTepuaJia 2 1




DIIEKTPOIUTHYECKAS
JucconuanuAa u
WOHHBIN 0OMEH

Teopust AEKTPOIUTUYECKON Aucconranuu. MoHbl. DNEKTpOIUThI, HEAIEKTPOIUTHI.
Peakumu wonHoro oOmena. CocTaBlieHHE peaklHMii HOHHOTO OOMEHa MyTeM
COCTaBJICHHS UX MOJHBIX U COKPALICHHBIX MOHHBIX ypaBHEHUH. KICIOTHO-OCHOBHBIE
pCaKkmuu. 3aI[aHI/I$I Ha COCTaBJICHUEC NOHHBIX peaKuHﬁ

Pa3pea 3. CTpoeHue M CBOMCTBA HEOPraHUYECKUX BellleCTB 8
Tema 3.1. Conep:kanue y4eOHOIro MaTepHuaJia
Knaccupukanmus, [Ipenmer Heopranuueckoit xumun. Kiaccudukanys HeoOpraHM4ecKuX BEIIECTB. 4
HOMEHKJIaTypa U [IpocTeie u crnoxHble BeniecTBa. OCHOBHbBIE KJIACChI CIOKHBIX BEHIECTB (OKCHIBL,
CTpOECHHE TUIPOKCHUIBI, KUCIIOTBI, COJIM). B3aMOCBSA3b HEOPraHUYECKUX BELIECTB. ArperaTHble
HEOPraHUYECKHUX cocTosiHus BemecTBa. Kpucraminueckue u amopdHbie BelecTBa. TUIIbI
BELIECTB KPUCTANINYECKUX PELIETOK (aTOMHAsl, MOJIEKYJISIpHAs, HOHHAs, METAJIIIMYECKast).

3aBUCUMOCTD (DU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTATUIMUECKON PEIICTKH.

3aBUCUMOCTb XMMHUYECKON aKTUBHOCTHU BELIECTB OT BU/1a XMMUUYECKOM CBSI3U U THIA

KpUCTAIINYECKON pemeTKu. [IpuunHbsl MHOr00Opasusi BEleCTB
Tema 3.2. dusuxo- Coaepsxkanue y4eOHOro MaTepuasa 4
XMMUYECKHE CBOMCTBA | Metautel. O6mmune Gpu3ndeckue 1 XUMHYECKHE CBOMCTBA MeTaToB. CIIOCOOBI
HEOPTraHUYECKHUX MOJTy4eHUs1. 3HAUEHHE METAJIJIOB M HEMETAJJIOB B IPUPOJIE U )KU3HEAEATEIbHOCTH
BELICCTB YeJoBeKa U opraHu3mMoB. Koppo3us MeTamuioB: BUIbI KOPPO3HHU, CIIOCOOBI 3aIIUTHI

METAJUIOB OT KOPPO3UHU

Hemeramnpl. O6mmue ¢puzndeckue 1 XUMHIECKUE CBOMCTBA HEMETAUIOB. THUITHYHBIE

coiicTBa HeMeTayuoB [V— VII rpynn. Knaccugukarus u HoMeHKIaTypa

coequHeHni HemeTaoB. KpyroBopoThsl OMOTeHHBIX 3JIEMEHTOB B IPUPOJIE

XUMHYeCKHEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB (OKCHIOB,

TUIPOKCHUIOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB

MIPOCTHIX BEIIECTB, BOJOPOIHBIX COCAUHEHNH, BBICIINX OKCHUIOB U THIPOKCUIOB

Paznea 4. CTpoeHne 1 CBOIICTBA OPraHHYeCKHX BellecTB 12

Tema 4.1. | Coaepsxkanue y4eOHOro MaTepuasa




Knaccudukanms,
CTpOCHHE U
HOMEHKJIaTypa
OpI‘aHI/I‘IeCKI/IX BCIICCTB

[TosiBnenue u pa3BUTHE OPraHMYECKOW XMMHM Kak Hayku. [IpeaMer opraHmdeckoi
XUMHH. MeCTO 1 3HaYeHHE OPraHMYECKON XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
XHWMHUYECKOE CTPOEHUE KaK MOPSAOK COECIMHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO MX
BaJIEHTHOCTU. OCHOBHBIE IT0JIO)KEHUS TEOPUHU XUMUYECKOTO CTPOCHUSI OPTraHUUYECKUX
coequHeHnii A.M. bytiepoBa. YTriepoIHbId CKEJIET OpPraHUYE€CKONW MOJIEKYJIBI.
3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHUYECKOTO CTPOECHUs MouieKyid. M3omMepus u
H30MEpHI.

[Tonatue o ¢ynkumonansHoit rpynme. Pagukan. IlpuHnune!l kiaccupuKaruu
OpraHWYECKUX COEOUHEHUN. MexayHapoaHasi HOMEHKJIaTypa W IPUHIUIBI
HOMEHKJIATYPbl ~OpraHudeckux coeauHeHuid. [loHstue 00 a3oTconaepikaniux
COEIMHEHUSIX, OMOJIOTUYECKH aKTUBHBIX BellecTBax (YIJieBojax, KHpax, Oeikax H
Jp.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMEP, MOIMMEpP, CTPYKTYPHOE 3BEHO)

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COECTMHEHNN

Conep:kanue y4eOHOIro MaTepuaJa

OU3UKO-XMMHYECKUE CBOMCTBA OPraHUYECKUX COCIUHEHUN OTACIbHBIX KJIACCOB
(ocobeHHOCTH KiIacCU(UKAIIMK U HOMEHKJIATYPbl BHYTPH KJIacca; TOMOJIOIMYECKHIMA
psan u obmmas dopmyna; u3oMepus; GU3NYECKUE CBOMCTBA, XUMUUYECKHE CBOMCTBA;
CHOCOOBI TTOTyUYEHUS):

— MpenebHbIe YIIIEBOAOPOIbI (aJKaHbl U LIUKIIOANKaHbl). ['opeHrne MeTaHa Kak OJuH
U3 OCHOBHBIX HCTOYHHMKOB TEIJIA B POMBIIUIEHHOCTH U ObITy. CBONCTBA MPUPOTHBIX
YIJIEBOIOPOAOB, HAX0XK/IEHHE B IPUPOJIE U IPUMEHEHHUE alIKaHOB;

— HenpeJiebHbIe (ATKEHBI, aTKUHBI U aJIKaIU€Hbl) U apOMAaTUYECKHUE YTIIEBOJOPOIbI.
I'openue aneTmineHa Kak UCTOYHHMK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JJIsl CBaApKH U
PE3KHU METAIIJIOB

— KHUCJIOPOJICOEpIKaIe COSAMHEHUs (CTUPTHI U (PEHOJIbI, KapOOHOBBIE KUCIIOTHI U
3GUpkI, ambAECTHIbl M KETOHBI, XKUPBI, yrieBonsl). I[IpakTuyeckoe NnpHMeHEHHE
STWJICHIJIMKOJIS, ThuleprHa, ¢penona. [Ipumenenue popmanbpaeruaa, aneranpiaeruia,
YKCYCHOM KHCJOTBHl. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIJIOT. Moromue
CBOICTBA MbIJa

—  a3oTcoAepKamue  COoeNWHEeHHWS  (aMHHBI WM AMHUHOKHUCIOTBI,  OCJKH).
BbicokoMOeKyIsIpHbIE COEAMHEHUS (CHHTETUYECKHE M OHOJIOrMYeCKH-aKTUBHBIE).
Mounomep, monuMep, CTpyKTypHoe 3BeHO. [lonumepusamnusi 3TujieHa KaKk OCHOBHOE
HaITpaBJICHUC €ro HUCIOJIb30BaHUs. I'enerudeckas CBA3b MCXKIAY KiacCaMu
OPraHN4eCKUX COCTMHEHUN

Tema 4.3.

Conep:kanue y4eOHOIro MaTepuaJa
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Unentuduxanms buooprannueckue coenunenusi. IlpuMenenue u Ouosornyeckas pojb YIJIEBOJOB.
OpraHMYECKHUX OxuciieHue YIJIEBOJOB — MCTOYHUK DSHEPrUM JKUBBIX OpraHu3moB. OobnacTtu 4
BEIIECTB, UX 3HAUEHHWE | IPUMEHEHUS AaMHHOKHUCIOT. [IpeBpamieHuss OeIKOB MWLM B  OpPraHU3ME.
Y IIPUMEHEHUE B buonornueckue ¢ynkuun OenkoB. buonormueckue QyHKuMuM OKUpoB. Poib
OBITOBOM U OpraHWYECKON XMMHUH B PEIICHUH MPOOJIEM MUIIEBON OE30MaCHOCTH
IIPOU3BOJCTBEHHOMN Ponb opranndeckoil XuMHM B pEIICHUH NMPOOJIEM SHEPreTHUECKO 0e30MMacHOCTH, B
JEATEIbHOCTH Pa3BUTUU MEIULIHHBI, CO3JAHUU HOBBIX MAaTEPHUAIOB, HOBBIX MCTOYHUKOB >HEPIUU
yesoBeKa (ayibTepHATUBHBIE HCTOYHUKUA SHepruu). ONacHOCTh BO3JECUCTBUS Ha JKHUBBIC
OpraHU3MBbl OPraHMYECKHX BEIIECTB OTAENBHBIX KJIACCOB (YTJEBOJIOPOAbI, CIHUPTHI,
(beHOoIIbI, XJIOpOpraHuYecKre MPOU3BOJHBIC, albACTHIBI U Jp.), CMBICT MOKa3aTes
MPEAENIBHO JOIMYCTUMOM KOHLIEHTpaluu
Pa3nes 5. Kunernueckne u TepMoAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHMA XUMHYECKHX PeaKIuii 4
Cxkopoctb xumnueckux | CogepskaHue y4eOHOro MaTepuasa 4
peaKIui. CKOpOCTh peakIMM, €€ 3aBHCHUMOCTb OT pa3lIW4YHbIX (DAKTOPOB: TMPHUPOJIBI
XuMHYeCKOe pearupyromux BeUIECTB, KOHLUEHTPALMU PEArupyroNIuX BEIIECTB, TEMIIEPAaTypbl U 4
paBHOBECHE IUTOIIAM PEAKIIMOHHON MOBEpXHOCTH. TeroBble 3(h(HEeKThl XMMHUYECKUX PEaKLUi.
DK30- ¥ SHIOTEPMHUYECKUE, PEAKIUU.
OOpatumocTh peakiuii. XMMUYEeCKOe PaBHOBECHE U €0 CMEIIEHUE MO ACHCTBHEM
pa3nuuHbIX (AaKTOPOB (KOHIEHTPALIMS peareHTOB WK MPOIyKTOB PEaKkIiuu, JaBJICHNUE,
TEMIlepaTypa) AJs CO3JaHHUs ONTUMAJbHBIX YCJIOBUH IPOTEKAHUS XUMHYECKHX
npoueccoB. [Ipunnun Jle [latense
Pa3znea 6. PacTBOopbI 4
Conep:xanue yueOHOro MaTepuaJia
PactBopenne kak  ¢usmko-xummuueckuii  mporecc.  PactBopbl.  CriocoObl 4

[TonsaTHe o pacTBopax

IIPUTOTOBJIEHUST pacTBOpoB. PactBopumocTh. MaccoBass 10is pacTBOPEHHOTO
BemecTBa. CMBICH TMOKas3aTeNsl MPEAEeNbHO JOMYCTUMOM KOHILIEHTPALMM W €ro
HCIOJIb30BAHUE B OIICHKE HKOJIOTUYECKOM 0€301MacHOCTH.

[IpaBmia SKOJOTMYECKH II€IeCOO0Opa3HOr0 TMOBEACHUS B OBITY M TPYIOBOM
JESATENIBHOCTH B LIENSAX COXPAHEHUS CBOETO 3J0POBbsl M OKPY’KAOLIEH IPUPOIHOU
Cpelibl; OACHOCTh BO3ACHCTBUS HA KUBBIE OPraHU3Mbl ONPEICICHHBIX BEILIECTB.
Pemienne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUNM Ha  PacTBOPHI,
HCIOJIb3YeMbIE B OBITOBOM U MPOU3BOJCTBEHHON AESITEILHOCTH YeJIOBEKa

Paznen 7.

Xumus B ObITY M IPOM3BOACTBEHHOM AeATEJbHOCTH YeJI0BeKA
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Xumus B ObITY U

Conep:xaHue y4eOHOIro MaTepuaJa
Hogelimue noctukenus XMMUYECKOM HAyKH U XUMAYECKON TEXHOJIOruU. Poiib xumun
B 00€CIeUeHUH HKOJOTUYECKOH, DSHEPreTHYECKONM W THUIICBOM 0e301acHOCTH,

MIPOU3BOACTBEHHOMN N
eSTENBHOCTH pazBuTuM MeaunuHbL. [IpaBmia moucka W aHAIM3a XUMHUYECKOW WHGOpMAIUU W3
qeoBeKa pa3NMYHBIX HMCTOYHUKOB (HAaydHass W yd4eOHO-HAy4YHas IJIUTepaTypa, CpEICTBa
MaccoBoi nHpopmanuu, cets MIHTEepHET)
JAuddepennupoBaHHblii 3a4eT 2
Bcero: 44
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IIpumepHbie TeMbl pepepaToB (CO00IIEHMI),
HHAUBHUAYAJIbHBIX IPOEKTOB

- Kusznb u gesrensHocTh . Y. Menneneena.

— «IlepuoanueckoMy 3aKOHY OyayIee He TPO3UT Pa3pyILICHUEM. .. »

— Cunres 114-ro anemenTa — TpuyM@d poccuiickux (hrU3UKOB-sACPIIUKOB.

— N3oTonkl Bogopoaa.

- Hcnonb3oBaHne paMOAKTUBHBIX U30TONOB B TEXHUYECKHUX LIETISAX.

- PeHTreHOBCKOE U3IIyYEHUE U €r0 UCII0JIb30BAHUE B TEXHUKE U MEIUIUHE.

— [1na3mMa — 4yeTBEpTOE COCTOSIHUE BELIECTBA.

- AMop(dHbIe BemecTBa B MpUpoOJie, TEXHUKE, OBITY.

- OxpaHa OKpyXawIlel cpeapl OT XUMHUYECKOTO  3arpsi3HEHUS.
KosnuecTBeHHbIE XapaKTEPUCTUKU 3arPsI3HEHNS OKPYKAIOIIEN CPEIBI.

- [Ipumenenue TBepAOro u razoodpasHoro okcuaa yraepoaa (IV).

- 3ammTa 030HOBOT'0O 3KpaHa OT XMMUYECKOT0 3arpsi3HEHHUS.

- ['pyOoaucriepcHble CHCTEMBbI, UX KiIacCU(pUKALKA U HCIONb30BAHHE B
npodhecCuoHaANBbHOM NeSTENbHOCTH.

— Kocmernueckue renu.

- IIprMmeHnenue CyCreH3ul U SMYyJIbCUN B CTPOUTEIIBCTBE.

— Munepansl ¥ TOpPHBIE TOPOJIbI KAK OCHOBA JIUTOC(EPHI.

— PacTtBOpBI BOKpYT Hac. TuIbI pacCTBOPOB.

— Bopna kak peareHT u cpefa sl XUMUYECKOT0 MpoLecca.

— Kuznb u nesrenbHocTh C. AppeHuyca.

— Bkiaa 0oTe4eCTBEHHBIX YUEHBIX B PA3BUTHE TEOPHH AJIEKTPOIUTHUECKOMN
JUCCOLIMALNH.

— VYcTpaHeHHe KECTKOCTHM BOAbI HAa NPOMBIIUICHHBIX TMPEANPUATHAX. ©
CepHas KHCIIOTa — «XJI€0 XUMUYECKON TTPOMBIIIIIEHHOCTH.

— Hcnonp30BaHrEe MUHEPANIbHBIX KUCIOT HA MPEIIPHUATUAX Pa3IMYHOrO
npoduIs.

— OKcHIBI M COJIU KaK CTPOUTENbHBIE MATEPUAIIBI.

— Hcropwus rurca.

— [ToBapeHHas cob KaK XUMUYECKOE CHIPBE.

— MHuoronukuii kapOOHAT KajdblUs: B MPHUPOJE, B MPOMBIIIJICHHOCTH, B
ObITy. Peakunu ropeHust Ha MPOU3BOJICTBE U B OBITY.

— BuprtyanbHoe MOAEIMpPOBAaHNE XUMUYECKUX MPOLECCOB.

— DNEKTPOJIU3 pACTBOPOB AJIEKTPOIUTOB.

— DNEeKTPOJIN3 pacIlyIaBOB IEKTPOJIUTOB.

— [IpakTrueckoe MIPUMEHEHUE ANEKTPOJIN3A: papuHHpOBaHUE,
rajbBaHOIUIACTUKA, TAIbBAHOCTET U

— Koppo3sus meTtanioB u cnocoObl 3alMThl OT KOPPO3UH.

— WNuepTHbIe uin 611aropoAHbIE ra3bl.

- Poxparomume conu — rajgoreHsl.

— Hcropus mBencKkon CIIAYKH.

— Hctopus BO3HUKHOBEHHMS U Pa3BUTHSI OPTaHUYECKON XUMUMU.
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2.3 XapaKTepuCTHKA OCHOBHBIX BH/IOB Y4eOHOM 1eATeJIbHOCTH 00y4alouXxcst

Conep:xxanue o0y4eHust

XapaKTepMCTmca OCHOBHBIX BUA0B N€ATCJIbHOCTH

o0yuyawuierocst
Pa3znen 1. OCHOBBI CTPOCHHUS BelIECTBA
Tema 1.1. Ctpoenue aTomoB CocraBisaTh XuMu4eckue (opMysibl  COEAMHEHUH B
XHMHYECKHX 3JIeMEHTOB U COOTBETCTBHUM CO CTENEHbIO OKHUCIEHHUS XMMHUYECKHX
NPHPOJAa XUMHYECKOI CBA3H 3JIEMEHTOB, UCXOAs u3 BaJICHTHOCTH u

ANEKTPOOTPHUIIATEIbHOCTH

Tema 1.2. Ilepuoamueckuii
3akoH 1 Tabauna JI.H.
MenpeneeBa

XapakTepru3oBaTb XUMUYECKHUE 3JIEMEHTHI B COOTBETCTBUU
C UX MOJOXEHUEM B MEPUOJUYECKON CUCTEME XUMMUYECKUX
anemeHToB JI.U. MeHneneeBa

Pa3znen 2. Xumuyeckue peakiumn

Tema 2.1. TUNBI XUMHYECKHUX
peakuuii

OObsicHEHHE  CYIIHOCTM  XMMHMYECKMX  IIPOLECCOB.
Knaccupukanuss XUMHUECKHMX pEaKUUH IO pazIuuHBIM
NPU3HAKAM: YHUCIYy M COCTaBy HPOAYKTOB M PEarcHTOB,
TerioBoMy 3¢ ¢ekTy, HampaBieHUio, (asze, HATUYUIO
KaTajln3aropa,  WM3MEHEHUIO0  CTENEHEeHl  OKMCIEeHHUs
AJIEMEHTOB,  00pa3yloIuX  BeIIecTBA. Y CTaHOBKa
IIPU3HAKOB OOILEro M paziIMyHOro B THUIIOJOTUM PEAKLIUN
JUIL ~ HEOPraHMYECKOM M OpPraHM4eCKOM  XUMHUH.
Knaccugunukanus BemecTs U IpoleccoB ¢ TOUKU 3pEHUs
OKHCIIeHUA-BoccTaHOBIeHUs. CocTaBieHue ypaBHEHUH
peaKknuii ¢ IMOMOINBIO METOAA 3JIEKTPOHHOro OayaHca.
OOBsicHEeHHE 3aBUCUMOCTH CKOPOCTH XUMHYECKOM peakiiuu
U TOJIOKEHHUS XMUMHUYECKOIO PAaBHOBECHS OT PA3JIMYHBIX
¢dakTopos

Tema 2.2.
JIEKTPOJIUTHYECKAS
AUCCOUMALMS M MOHHbIH
o0MeH

CocTaBisITh YpPaBHCHUA XHUMHUYCCKHUX PCEAKIIMU HOHHOI'O
oOMmeHa ¢ Y4aCTUCM HCOPTraHUYCCKHX BCUICCTB

Paznen 3. Ctpo

eHHe U CBolicTBa HECOPraHMvIeCKUX BEUHIECTB

Tema 3.1. Knaccuduxauus,
HOMEHKJIATYpa U CTPOeHHe
HEOPraHW4eCKHX BelleCTB

KnaccupunupoBarb ~ HeopraHMYecKMe  BelIeCTBa B

COOTBECTCTBHH C UX CTPOCHUEM

Tema 3.2. dusuko-
XHMHUYECKHe CBOMCTBA
HEOPraHN4eCKMX BellecTB

YcTanaBnuBath 3aBHUCHUMOCTh (bU3UKO-XUMHYECKUX
CBOMCTB HEOPTraHWYECKUX BEIIECTB OT CTPOEHHUS aTOMOB U
MOJIEKYJI, @ TAKXKe TUIa KPUCTAJUIMUECKON pelIeTKu

Paznen 4. Ctp

Oe¢HHE U CBOIiCTBA OPraHuYe¢CKHUX BCIICCTB

Tema 4.1. Knaccudguxanus,
CTPOeHHE M HOMEHKJIATYPa
OpraHM4yecKuX BellecTB

Knaccudunuposats OpraHHYecKue
COOTBETCTBHUH C UX CTPOCHHEM

BEILECTBA B

Tema 4.2. CBoiicTBa
OPraHUYeCcKUX COeAUHEHHU I

VcranaBauBarth 3aBUCHUMOCTB (1)I/I3I/IKO'XI/IMI/I‘ICCKI/IX
CBOMCTB OpTraHUYCCKUX BCHICCTB OT CTPOCHHUA MOJICKYJI

Tema 4.3.

Nnentunduxanus
OPraHMYecKHUX BelecTB, X
3HAYEeHHUEe U IPMMEHEeHUe B
OBITOBOI U MPOU3BOACTBEHHOM
AeATeIbHOCTH Ye10BeKa

OO00CHOBBIBATh 3HAYEHHE U MPUMEHEHHE OPTaHMYECKUX
BEIIECTB B OBITOBOM M MPOM3BOACTBEHHOUN AEATEIHHOCTH
YeloBeKa uX (PU3NKO-XUMUYECKMMH CBOWCTBAMU

Pazgen 5. KunHermueckue wu

TCPMOAUHAMUYCCKHE 3aKOHOMECPHOCTH HNPOTCKAHMA
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XHMHYECKHX peaKIui
CkopocTh XMMHYECKHX UccnenoBate  BIMSHUE  W3MEHEHUS  KOHLECHTPALUU
peakumii. BEILIECTB, PEAKIMU CpeAbl U TEMIEPATyphl Ha CMEIICHUE
XuMHYeCKoe paBHOBeCHE XUMHYECKOTO0 PABHOBECHSI
Pazneu 6. PacTBOpBI

IlonsiTHe 0 pacTBOpPax | HccnenoBaTh XMMHUYECKUN COCTAB PACTBOPOB

Paspnea 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BeKA
Xumus B ObITY U OrneHuBaTh MOCIEACTBUS OBITOBOM M TPOU3BOACTBEHHOM
NPOU3BOACTBECHHOM JIEATEIIPHOCTH YEJOBEKa C TIO3WIMM  DKOJOTHYCCKOM
JesTeJILHOCTH YeJ0BeKa 0e30macHOCTH

3. YCJOBUS PEAJIM3ALIMU YUYEBHOM JJUCHUTLJIUHBI

3.1. TpeOoBaHusi K MUHUMAJbHOMY MATEPHATIbLHO-TEXHUYECKOMY
o0ecrneYeHu 10

Kabunet xumun uinm yaeOHOW XUMUYECKOM JIa0OpaTOPHH.
O6opynoBanue yuyeOHOTO KabWHETA:
- KOMIUIEKTHI CIIEIHATM3UPOBAHHON yueOHO MebenH,
- JIOCKa KJlaccHasl,
- TPOEKTOP,
- DJKpaH,
- HarIsgHbBIE TOCO0ud,
- TEXHHUYECKas JIOKYMEHTAIlus,
- KOMIIBIOTEp C YCTAaHOBJIEHHBIM JIMIICH3MOHHBIM IPOTPAMMHBIM
o0ecreueHueM:
OC Windows, MS Office, cnpaBoYHO-TIOUCKOBOM CHCTEMOM
«Koncynprantllmrocy, ¢ BbeIXOAOM B ceTh «VIHTEpHET» W JIOCTyIIOM B
AIEKTPOHHYI0 HHPOPMAIIMOHHO-00pa30BaTEILHYIO CPEy.

3.2. UapopmannonHoe odecrnevyeHue 00y4eHUs

IlepeyeHbp y4eOHBIX M3AAHWH, JONOJHHUTEJIbHON JIUTEPaTyphl,
HNuTepHeT-pecypcoB

OcHoBHas quTEpaTypa:

1. Ta6puensu O. C. Xumus. 10 wiacc. bazosiit yposens. / O.C. TabpuensH,
N.I". Octpoymos, C.A. Cnankos. - Mocksa : [Ipocsemienue, 2023. - 128 c. - ISBN 978-
5-09-101650-5. - URL.: https://ibooks.ru/bookshelf/390815/reading

2. Tab6puensu O. C. Xumus. 11 kmacc. basossriit yposens. / O.C. ['abpuersi,
N.I". Octpoymos, C.A. Cnankos. - Mocksa : [Ipocsemienue, 2023. - 127 c. - ISBN 978-
5-09-101651-2. - URL: https://ibooks.ru/bookshelf/390824/reading

JlonoiHUTEIbHAS JIUTEpaTypa:

1. Xumus : y4eOHHK JUI1 cpeaHero mnpodeccHoHaiIbHOrO oOpa3zoBaHus /
10. A. Jle6enes, I'. H. ®anees, A. M. ['onyGes, B. H. IllanoBain ; moz oOmieit
penakuueir ['. H. daneeBa. — 2-¢ wu3n., mepepad. u jom. — Mocksa :
M3narensctBo  HOpaiir, 2023. — 43lc.—  (Ilpodeccuonansuoe
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https://ibooks.ru/bookshelf/390815/reading
https://ibooks.ru/bookshelf/390824/reading

obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr : 31eKTpOHHBIA //
OO6pazoBatenbHas matdopma Opaiit [caifT]. —
URL.: https://urait.ru/bcode/513073

. Xumus. 3aJayHuK : yyeOHoe mocoOue AJig cpenHero npodeccuoHaIbHOTO
obpazoBanmsi/ 1O. A.JlebeneB [u np.]; mom oOmed pemakmuen
I'. H. ®aneeBa. — Mocksa : MsparensctBo FOpaiit, 2023. — 236 c. —
(ITpodeccuonanbuoe oobpazosanue). — ISBN 978-5-9916-7786-8. — Tekcr :
anekTpoHHbii  //  OOpaszoBarenbHas matdopma IOpaitt  [caliT]. —
URL: https://urait.ru/bcode/513091

. Tynukun, E. 1. Xumus. B 2 4. Yacte 1. OOuias u HeopraHuueckass XuMus
y4eOHHUK TUTST CPEIIHETO podeCCHOHAIBHOTO oOpa3oBanus /
E. . Tynukun. — 2-¢ u3a., ucnp. u aom. — Mockga : I3narensctBo FOpailT,
2023. — 385 ¢. — (ITpodeccuonansroe odpazoanue). — ISBN 978-5-534-
02748-8. — Texkcr : anexktponHbiit // OOpazoBaTenbHas miargopma HOpait
[catit]. — URL.: https://urait.ru/bcode/513730

. Tymukun, E. 1. Xumus. B 2 4. Yacte 2. Opranndeckasi XuMusl : y4eOHUK IS
cpeanero npodeccuonanpHoro oopazosanus / E. . Tynukun. — 2-e uzj.,
ucnp. u jgon. — Mocksa : MzmatensctBo HOpaiit, 2023. — 197 c. —
(ITpodeccuonansroe obpazoBanme). — ISBN 978-5-534-02749-5. — Tekcr :
anekTpoHHbit  //  OOpa3zoBatenbHass mnatdopma IOpaiit [caliT]. —
URL: https://urait.ru/bcode/513731

HNuTepHer-pecypcsl

1. http://hemi.wallst.ru/ (O6pa3oBatenbHbIN CAaNT IS MKOJIHHHUKOB

«XuMus»).

https://www.chem.msu.su/ (3aekTpoHHas OMOIMOTEKA IO XUMHUH ).

https://hvsh.ru/ (xypHam « XuMus B mIKOIIEY).

https://hij.ru/ (xkypHan « XuMUs ¥ )KA3HBY ).

o B~ W

https://elementy.ru/catalog/3648/Khimiya i khimiki chemistry chemists

COM (3JIEKTPOHHBIN )KypHAI « XUMUKH U XUMUSD»)
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https://urait.ru/bcode/513730
https://urait.ru/bcode/513730
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https://urait.ru/bcode/513731
http://hemi.wallst.ru/
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https://www.chem.msu.su/
https://hvsh.ru/
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https://elementy.ru/catalog/3648/Khimiya_i_khimiki_chemistry_chemists_com
https://elementy.ru/catalog/3648/Khimiya_i_khimiki_chemistry_chemists_com
https://elementy.ru/catalog/3648/Khimiya_i_khimiki_chemistry_chemists_com

4. KOHTPOJb Y OIEHKA PE3YJbTATOB OCBOEHUSI
YYEBHOM JUCHUATIIMHBI

KoHTpoas u oueHka

pe3yIbTaTOB

OCBOCHUA JUCIHITIMHBI

OCYIICCTBJACTCS IMPCIIOAAaBaTCJIEM B IIPOLCCCC ITPOBCACHUA BaHHTHﬁ, TCKYHICTO

U TPOMEKYTOYHOTO KOHTPOJIS,
UHAUBUyJIbHBIE 3aJJaHUs, TPOCKTHI.

a TaxKiKC BbIIIOJHCHHUA O6y‘la}OHII/IMI/IC}I

PesyabTaTnl 00yyeHus
(IMYHOCTHBIE, MPeIMeTHbIE, MeTanpeAMeTHbIE)

®opMbI U METOAbI KOHTPOJISI H
OlIeHKH Pe3y/JIbTATOB 00y4eHHusl

JUYHOCNIHbIX.

YyBCTBO TOPJOCTH M YBAKEHUA K HUCTOPUU H
JOCTHKEHUSIM OTEUYECTBEHHOW XHMMHUYECKOW HAyKH;
XHMHYCCKH rpamMOTHOE MTOBEICHHE B
npoecCHOHANEHOW AESITENFHOCTH M B OBITY mpHU
oOpareHuun c XHUMHYCCKUMU BEIIIECTBaMH,
MaTepHUAIAMHU U IIPOLIECCAMU;

— WHIUBUIYaTbHBINA U / UK
rpyNIoOBOM YCTHBIN OMpPOC
— TMpoBepKa
IIOCTABJICHHBIX 3a1a4.

BBIITOJIHEHUA

TOTOBHOCTP K MTPOAOJDKEHHIO 00pa30BaHUs U
MOBBIIIEHUS KBATN(UKAIIUHN B U30paHHON
poeCCHOHAIBHON JEATEHFHOCTH U OOBEKTHBHOE
OCO3HAHHE POJIM XUMUYECKUX KOMITETCHIIUN B 3TOM;

—WH/IUBUIYAIbHBINA U / UM TPYTIIOBON
YCTHBIN OMPOC

— WHJIUBUAYyaJbHAasl UM TPYIIOBas
pabora (TIpeACTaBICHHE BHIMOITHEHHOTO
3a71aHus).

— YMEHHME HCIOJIb30BaTh IOCTHXKEHHUS COBPEMEHHOM
XMMHYECKOM HAYKM U XMMHYECKHX TEXHOJOTHH IJIst

HOBBIIICHUS! ~ COOCTBEHHOTO  HMHTEIUICKTYaIbHOTO
pa3BuTHs B BBIOpaHHOH  TpodeccHOHaTHHOM
JeATENLHOCTH;

—WHIUBUIYAIbHBINA U / UM TPYTIIOBON
YCTHBIN OMPOC

—WHIUBUAYaIbHAS UIIU

rpymnmnoBas paboTta (mpeacTaBieHue
BBINOJIHEHHOTO 33JaHUs)

Memanpe()Memelx:

UCTIOIB30BaHUE Pa3IMYHBIX BUJOB MO3HABATEIBHOM
NESATEIbHOCTH W OCHOBHBIX  WHTEIICKTYallbHBIX
omepanuii  (MOCTAaHOBKH 3a7a4yd, (HOPMYITUPOBAHMS
TUIOTE3, aHAIM3a U CHHTE3a, CPaBHEHMsI, 0000IICHNUS,

CHCTEMaTH3aIlHH, BBISIBIICHUS MPUYNHHO-
CJIIEICTBEHHBIX CBsI3EH, TIOUCKA AHAJIOT OB,
dbopmyTupoBaHUs BBIBOJIOB) TUTSt perieHus
IIOCTaBJIICHHOU 3aJda4u, IMPUMCHCHUC OCHOBHBIX
METO0B [IO3HAHUSA (HabmroieHwMs, Hay4HOTO

DKCIEPUMEHTA) MJIsl M3yYEHUs PA3JIUYHBIX CTOPOH
XMMHYECKMX OOBEKTOB M IPOLECCOB, C KOTOPBIMHU

—I/IH,Z[I/IBI/II[yaJIBHEJﬁ OompocC
— TIpOBEpKa
IIOCTAaBJICHHBIX 3aJa4

BBIITOJIHEHUA

BO3HHUKAET HEO0XO0IUMOCTh CTaJIKUBATHCSI B

npodeccuoHaIbHOU cdepe;

UCIIOJIL30BAHUE  PA3IMYHBIX  MCTOYHMKOB  JUIA | —MHIAMBHAYalIbHBIN YCTHBIN OIPOC
MMOJIYyUCHUA XUMHYECKOH I/IH(l)OpMaHI/II/I, YMCHHUC | — IIpoBepKa BBIIIOJIHEHUS

OIICHHUTH €€ JJOCTOBEPHOCTH JJISI TOCTHIKEHUS XOPOIIHX
pe3yabTaToOB B MpodhecCHoHAIBHOU chepe;

ITOCTABJICHHBIX 3aaa4

npeoMemHublX.

c(hOpPMHUPOBAHHOCTH MPEACTABICHUIN O MECTE XUMUU B
COBPEMEHHOM HAayYHOUN KapTUHE MUPA; IOHUMaHUE
PO XUMHHU B (POPMHUPOBAHUU KPYyro3opa
(GYHKIIMOHATIBLHON IPaMOTHOCTH Y€JIOBeKa JIIs
peuieHus MPakTUYECKUX 3a/1a4;

—HWHIMBUAYAJIbHBIN U / UK TPYIITIOBOM
YCTHBIN OIIPOC

— coOoOlIeHNEe Ha TPAKTHYECKOM
3aHATUU

BJIaACHUC OCHOBOIIOJIararomuMun
IIOHATUAMU, TCOpUAIMHU,

XUMHUYCCKUMH
3aKOHaMH n

—HWHAUBUIYaJIbHBIA YCTHBINA OIPOC
— cooOumieHne  Ha  MPAKTUYECKOM
3aHATHH
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3aKOHOMEPHOCTSIMH; YBEPEHHOE II0JIb30BAHUE
XUMUYECKOU TEPMUHOJIOTUEN U CUMBOJIMKOM;

BJIaJICHHE OCHOBHBIMH METO/JaMHU HAayYHOTO TIO3HAHUS,
HCIOJIb3YCMBbIMH B XUMHUU: HaGHIO,Z[eHI/ICM, OIMIKUCaHUEM,
HU3MEPEHHEM, IKCIIEPUMEHTOM; YMEHHE 00pabaThiBaTh,

—HWHAUBUIYaJIbHBIA YCTHBINA OIPOC
—WHIUBUAyaTbHAs paboTa
(mpeacTaBIeHUE BHITOJTHEHHOTO

OOBSCHATH PE3YJILTATHI IPOBEIECHHBIX ONBITOB U JIETIATh | 3a/1aHMs)

BBIBOJIbI; TOTOBHOCTb W CHOCOOHOCTh TIPUMEHSTH | — coobmieHHE  Ha IPaKTUYECKOM

METO/Ibl TO3HAHUS NIPU PELLIEHUH NPAKTUYECKUX 3a1aY; | 3aHsSITHH

cOpMHPOBAHHOCTE YMEHUS 1aBaTh KOJTMYECCTBEHHBIE | —HHAWBHAYaIbHBIA YCTHBIM OMPOC

OIICHKH U MPOU3BOJUTH PACUETHI IO XUMUYECKUM — WHAUBHyalbHAas pabora

dbopMynaM U ypaBHEHUSIM; (mpencraBineHue BBIIIOJIHEHHOTO
3a1aHuUs)

BJIaACHUC ITPaBUJIaMH TCXHUKHU 0e30macHOCTH npu
HCIIOJB30BaHUH XUMHYCCKHX BCIICCTB,

—HWHAUBUIYaJIbHBIA YCTHBINA OIPOC
COO00IIIeHNE HAa MPAKTUYCCKOM 3aHITHH

c(hOopMUPOBAHHOCTHh COOCTBEHHOM MO3UIINU 10
OTHOILIEHHIO K XUMHUYECKOW HH(POpPMALIUH,
MIOJTy4aeMOM U3 pa3HbIX HCTOYHHUKOB.

—WH/IUBUIYAIbHBINA U / UM TPYTIIOBON
YCTHBIN OMPOC

—co00IeHre Ha TPAaKTUYECKOM
3aHATHH

— IpOBepKa
IIOCTABJICHHBIX 3a1a4.

BBITTOJIHCHU A
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