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1. OBIIAS XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI YYEBHOM
JAACHUITIINHBI
OYIII. 02 Xumus

1.1 O6aacTh npuMeHeHUs padoyeil MPOrpaMMbl Y4eOHOM M CIATIINHbBI

PaGouast mporpamMma y4eOHOM IUCHMIUIMHBI SBISICTCS YacThIO MPOTPAMMBI ITOATOTOBKH
KBaJTM(HUIIMPOBAHHBIX paboUnX, CIIyKaIIUX

0 CIELHNaTbHOCTH | 29.01.08 \ \ OmnepaTop MIBEHHOTO 000PYIOBAHUS
[K00] [Haumenosanue npogeccuu]
. . TexHonorus 1erkon
YKPYITHEHHOM T'PYIIbI CIICIUATbHOCTEN 29.00.00
IMPOMBIINIJICHHOCTH
[Kk00] [Haumenosanue npogeccuu nornocmuio]

1.2 MecTo y4eOHOM IMCHHMIIMHBI B cTPYKTYpe IIporpaMmbl NOArOTOBKH CHIEUATHCTOB
CpeIHero 3peHa

JlanHast yaeOHast TUCIUTIIINHA BXOJIHT:

B 00s13arenbHyt0 yacTh 1ukioB [ITICC3 | O0611e006pa3oBaTEIBHBIN UK |

B BapuaTUBHYO yacTh nukiioB IIIICC3 | |

[Haumenosanue yuxna 6 coomsemcmeuu ¢ PIOC]

Vuebnas aucuumummHa cBs3aHa ¢ gucourummHOM OVYJIII.01 MaremaTtnka BXOOUT B IIHKJ
obmeo0Opa3oBaTeNbHbIe Yy4eOHbIE AUCIUTUINHBI

1.3 Lleap n niianupyemble pe3yJIbTaThl Y4eOHOH AN CUMIIIMHBI:

eau nACHUNIMHBI

— (opmupoBaHHE TPEACTABICHUNA: O MaTEPUATLHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX U
MMO3HABAEMOCTH SIBJICHUH MPUPOJBI, O MECTE XMMHUU B CUCTEME ECTECTBEHHBIX HAyK U €€ Beaylleu
poyii B 00€CTIEUeHUH YCTOWYHNBOTO PA3BUTH YEIOBEUECTBA: B PEIICHUHU MPOOJIEM IKOJOTUUYECKOH,
SHEPreTHUYECKON U MUIIEBON 0€30MaCHOCTH, B PA3BUTHUU MEAMIIMHBI, CO3IaHUU HOBBIX MaTEpUAJIOB,
HOBBIX HMCTOYHHUKOB OJHEPTUHM, B OOCCICUCHHH PAIMOHAIBLHOTO MPUPOJOIOIB30BAHUS, B
(GOpMUPOBAHUHM MHPOBO33PEHHSI M OOIIEH KyJIbTypbl YEIOBEKa, a TaKXKe JKOJIOTUYECKU
000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U MPUPOTHOM Cpelie;

— OCBOCHHE CHCTEMBI 3HAHUM, JICKAIIMX B OCHOBE XMMHUYECKOM COCTaBJISIOIIEH €CTECTBEHHO-
Hay4YHOW KapTHUHBI MUpa: QyHIAMEHTAIBHBIX MOHSATHN, 3aKOHOB M TEOPHH XUMHHU, COBPEMEHHBIX
MPEACTABICHUI O CTPOCHHUH BEIIECTBA HA PA3HBIX YPOBHAX

— aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HaJAMOJIEKYJISIPHOM, O TEPMOJUHAMUYECKHX M KMHETHUYECKUX
3aKOHOMEPHOCTSAX MPOTEKaHUsI XMMUYECKUX PEaKUUid, 0 XMMHUYECKOM PAaBHOBECHH, PACTBOpAX M
JTUCTIEPCHBIX CUCTEMaX, 00 OOIMX HAYYHBIX MPUHITAIIAX XUMHUYECKOTO TIPOM3BOJICTBA;

— ¢opMupoBaHrue y o0OydYaroUMXxcsi OCO3HAHHOTO TMOHWUMAaHHUsS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HAHUU IS OOBSICHEHHS KIIOUEBBIX HACH W TPOOJIeM COBPEMEHHOW XUMHH, IS
OOBSCHEHHS W TIPOTHO3WPOBAHUS SBJICHWHA, WMEIOIIMX €CTECTBEHHO-HAYYHYIO TPHPOAY;
IPaMOTHOTO PEIIeHUsl MPOoOJieM, CBS3aHHBIX C XMMHEH, MPOTHO3WPOBAHUS, aHAIHM3a M OLCHKH C
MO3HUIIMA  JKOJIOTUYECKOW  O€30MacHOCTH  TOCJIEACTBHH  OBITOBOM W TPOMU3BOACTBEHHOM
NESTEIbHOCTH 4YeJIOBEKa, CBS3aHHOM C XHMMHYECKUM IPOU3BOJICTBOM, HCIIOIb30BAHUEM U
nepepaboTKON BEIIECTB;



— yrayOJeHue NpefCcTaBlIeHui 0 HayYHBIX METOJaX MO3HAHUS, HEOOXOIUMBIX JUIsl MPUOOpETeHHUS
YMEHHUI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBSICHEHUSI XUMUYECKUX SIBICHUN, UMEIOIINX MECTO
B IIPUPO/IE, B IPAKTHUUECKOMN JAEITEIbHOCTU U MOBCEHEBHOM KU3HU.



Iliianupyembie pe3yibTaThl 0CBOCHUA Y4eOHOH TucHMIUIUHBI B c00TBeTcTBHM ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Koa m HauMeHOBaHHe

-YBaKEHUS K TPy, JIIOASIM TPYAa U Pe3yJibTaTaM TPYJIOBOU IESITEINbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHAMBHUYaTbHOU TPAEKTOPHU 00pa30BaHus,
Oyayiied npodeccun U peanu3alii COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM
JIMYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEH K XMMHH, MHTEPECOB M MOTPEOHOCTEH
o01ecTBa;

B yactu popMupOBaHHS KYJIbTYPHI 310POBBSI:

NMOHMMaHHUI  LIEHHOCTEHl  340poBOro ¥  Oe3omacHOro  o0Opa3a  JKHM3HH,
HEOOXOANMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (H3MYSCKOMY U
MCUXUIECKOMY 3/I0POBBIO;

COONFONIEHNST TIpaBHJI OE30MACHOTO OOpalieHHss C BEMIECTBAMH B  OBITY,
MOBCEIHEBHOM KU3HU, B TPYA0BOH JEATEIILHOCTH;

MOHUMAHHUS [IEHHOCTH MPABKJ WHIUBHYAILHOTO U KOJUIEKTUBHOTO 6€30MacHOro
MOBE/ICHUS B CUTYAIMSX, YIPOXKAIOIINX 3/I0POBBIO U KH3HU JIFOIEH;

OCO3HAHMS TMOCJICACTBUIA W HENPHUATHS BPEAHBIX NPHUBBIYCK (YMOTPeOICHHUS
AJIKOTOJIsI, HAPKOTHKOB, KYPeHHS);

B yacTH 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

HPaBCTBEHHOT'O CO3HAHMSI, STUYCCKOTO TIOBEACHHS,

CIIOCOOHOCTH OIICHWBATh CUTYAIMH, CBS3aHHBIC C XUMHUYCCKUMH SIBJICHHSIMH, U
MIPUHUMATh OCO3HAHHBIC PEICHHS, OPHCHTUPYSICh HA MOPaJbHO-HPABCTBEHHBIC
HOPMBI U ICHHOCTH;

TOTOBHOCTH OIICHHBAaTh CBOE TMOBEJICHHE M TIOCTYIKHA CBOMX TOBAapuUIIEH c
MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM H C YYETOM OCO3HAHUSI MOCICICTBHMA
MTOCTYTIKOB;

B yacTH NIaTPHOTHYECKOT0 BOCIUTAHUS
LEHHOCTHOTO  OTHOIIEHHST K HCTOPHYECKOMY U
OTEYCCTBCHHON XUMUH;

HAyYHOMY HACJEIUI0

(opmupyembIx IInanupyemble pe3yJibTaThbl 0CBOEHUS M CUMIJIMHbBI
KOMIIeTeHIIii
O6mme-* Jducuuminaapnele’

OK 01 B yacTu TpyA0OBOro BOCHUTAHUS: BJIaJICHUE CHCTEMOU XUMHYECKHUX 3HAHUH, KOTOpas BKJIFOYAECT:
Bribupats CHOCOOBI | -KOMMYHHKAaTHBHOU KOMIIETCHTHOCTH B y4e0HO-MCCIIEeIOBATEECKOM | OCHOBOIONATAIOIINE IOHATUS — XUMHYCCKHHA JJIEMEHT, arToM, SApO H
peueHust 3a/a4 | JACATCIBHOCTH, OOIICCTBEHHO TIOJE3HOHM, TBOPYECKOW W JPYrHX BHJAX | JJIEKTPOHHAs 000JI0YKa aroma, S-, p-, daTOMHBIC OpOWTAM, OCHOBHOE U
npoQeCCUOHATBHOM JIeSITEIILHOCTH; BO30YKIEHHOE COCTOSHHS aToOMa, THOPUAM3AIUS aTOMHBIX OpOWTanei, HOH,
JIeATEeIbHOCTH -YCTaHOBKHM Ha aKTHBHOE Y9YacTHE B PEIICHWH NMPAKTUYECKHX 3a[1ad COLMMAIBHON | MOJEKyla, BaJCHTHOCTb, JIIEKTPOOTPHUIATENFHOCTh, CTENEeHb OKHCIICHUS,
MPUMEHHUTEIEHO K | HampaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIB); XUMHYECKas CBS3b, MOJIb, MOJISIPHAsT Macca, MOJLIPHBIA OOBEM, YTIepOIHBIH
pa3IUIHBIM HHTEepeca K MPaKTHYECKOMY H3YYCHHIO NpoQeccHil pasTMdHOrO poja, B TOM | CKeleT, (YHKIHOHAJbHAs TpyIIa, paadkal, CTPYKTYpHbIE  (HOpMYIIBI
KOHTEKCTaM Yrciie Ha OCHOBE TIPUMEHEHUS IPEIMETHBIX 3HAHHH 10 XHUMUH; (pa3BépHyTHIC, COKpamIE€HHBIC, CKEJIETHBIE), M30MEpHs CTIPYKTypHas H

TIPOCTPAaHCTBEHHAs (T€OMETPHYECKasl, ONTHIECKasH), N30MEPhI, TOMOJIOTHYCCKIHA
PSiA, TOMOJIOTH, YTJIEBOJOPOMBI, KHUCIOPOA- M a30TCOACPKAIINEe OPTraHWYCCKHE
COEIMHEHUS, MOHOMED, IOIMMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHEIE
COEIMHEHUS; TeOpUH, 3aKOHbI (mepuoauueckuii 3akon .M. Menaeneesa, Teopus
CTpOEHHUS opraHuueckux BemecTB A.M. ByTiepoBa, 3ak0OH COXpaHEHHsS] MAacChl
BEIIECTB, 3aKOH COXPaHEHHS M IIPEBPAIlCHUS DJHEPrUM IIPU XHUMHUYECKHUX
peaxIuax), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3BIK XUMHH, MUPOBO33pEHUYECKHE
3HaHWS, JIeKallHe B OCHOBE IIOHWMAaHHWS IPUIYMHHOCTH W CHCTEMHOCTH
XUMHYECKUX SBJICHUH; MPEICTAaBICHAS O MEXaHM3MaX XHMHYCCKHAX PpEaKIlui,
TEPMOJWHAMHYICCKIX W KHHETHYCCKHX 3aKOHOMEPHOCTAX HX IPOTCKAHUS, O
B3aMHOM BIIMSHHUM aTOMOB W TPYII aTOMOB B MOJEKyJax (MHIyKTHBHBIH U
Me30oMepHBIi ¢ ¢dekTsl, opueHTaHTH | 1 I pona); dakTonorndeckue cBeeHUS O
CBOWCTBaX, COCTaBe, IMONyYCHHH M OC30MACHOM HWCIIOJIB30BAHUN Ba)KHEHIITIX
OpPraHn4cCKUX BCIUIECCTB B 6I)ITy n HpaKTH‘IeCKOﬁ JACATCIBbHOCTH YCIIOBCKA, O6HII/IX
HAyYHBIX MPHUHIMIIAX XUMAYECKOTO MPOU3BOACTBA (Ha MpHUMeEpe MPOU3BOJCTBA
MeTaHoJa, epepadoTku HedTn);

c(OPMHUPOBAHHOCTh YMCHHUMN: BBIABJIATh XapaKTCPHbIC TNPU3HAKU MOHSATHI,
YCTaHABJIMBATh MX B3aMMOCBS3b, HCIIOIH30BATh COOTBETCTBYIOUINE MOHATHS MPH
OIMCAaHUH COCTaBa, CTPOEHHS U CBOWCTB OPTaHUYECKUX COEIUHEHH;
c(OPMHUPOBAHHOCT YMEHHH: HWCIOJB30BATh XHUMHYECKYIO CHMBOIUKY ISt
COCTaBIICHUSI MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX U
CKEJIETHBIX) (POPMYJIT OPTaHUIECKUX BEIIECTB;

COCTaBIIITh ypPaBHCHHS XHMHYECCKHX pPEaKIWii M PpacKpbIBaTh WX CYIIHOCTB:
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMid  IMOCPEIACTBOM  COCTaBJICHHUS
JJIEKTPOHHOTO OajaHca S3THUX peaknuii, peaknuuii HOHHOTO OOMeHa IyTEéM
COCTABJICHUS MX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPaBHCHHUIA;

! Vka3pIBaloTCA TMYHOCTHEIE U METaIpeAMeTHbIE pe3ynbTathl u3 ®T'OC COO (B nocneaneil pegakuuu ot 12.08.2022) B oTraaroisHoi Gpopme, GopMUpyeMble 001e00pa3oBaTeIbHON

UCLUIINHOM

2 JlucumunimHapHele (MPEMETHBIE) PE3YJIBTAThI YKa3bIBAIOTCS B COOTBETCTBUM C UX MOJHBIM nepeureM Bo GI'OC COO (B nocneaneii penaxuuu ot 12.08.2022)




YBaXCHHUSI K TIPOIECCY TBOPUYECTBA B O0OJACTH TEOPUU U MPAKTHYCCKOrO
MPWIOKCHUS XHMHH, OCO3HAHHS TOrO, YTO JAaHHBIC HAyKU €CTh pe3yJbTar
JUTUTENEHBIX ~ HAOJIOJICHUH, KPOMOTIMBBIX AKCICPUMCHTAIBHBIX IOWCKOB,
ITOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHKOB;

HMHTEpeCca M MO3HABATECIILHBIX MOTHUBOB B TOJYYCHUH U IMOCICAYIOIIEM aHAIIN3e
nHPOPMALINH O TIEPEIOBBIX JOCTIDKEHISIX COBPEMEHHOH OTEeUEeCTBEHHOW XUMUH;
OBJ1ajieHNe YHUBEPCAJIBHBIMH Y4eOHBIMH MO3HABATEIbHBIMH A€l CTBUSIMH:
ba3oBble 1ornueckue qelcTBUs:

CaMOCTOSTENIEHO (hopMyIHpOBATH u aKTyaJTN3upOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE; ONPEACIATh el JICSITEeNbHOCTH, 3aaBas
mapaMeTphl ¥ KPUTEPUU UX JOCTHKCHHS, COOTHOCUTH PE3YJIbTaThl JESTCIbHOCTA
C TIOCTABJICHHBIMH IICIIIMU;

UCTONB30BaTh MPH OCBOCHUM 3HAHUN MNPUEMBI JIOTHYCCKOTO MBIIUICHHUS:
BBIJICNIATh XapaKTCPHBIC MPU3HAKU MOHSITHH M yCTAHABIMBATH WX B3aWMOCBS3b,
UCTOJIb30BaTh COOTBETCTBYIOIIUE MOHITHS JUII OOBSICHCHUS OTICIBHBIX (PAKTOB
U SIBJICHUIA;

BEIOMpPATh OCHOBAaHUS M KPUTECPUH UIS KIAcCH(UKAIINH BEIICCTB U XUMHUECKUX
peaxImii; yCTaHaBIMBAaTh MPUYWHHO-CICACTBEHHBIE CBI3H MEXKAY H3ydaeMBIMHU
SIBIICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXIEHHS (MHIYKTUBHBIC, IeTYKTUBHBIC, [0 aHAJIOTHH),
BBISBIITH 3aKOHOMEPHOCTH W TIPOTHUBOPEUUS B PAacCMAaTPHBACMBIX SIBIICHUSX,
(OopMyIHpOBAaTh BBIBOABI W 3aKIIOYCHHUS; NPUMEHATH B IIpOILECCEe IMO3HAHUS
HCTIONb3yeMble B XMMHUHU CHMBOJIMUECKUE (3HAKOBBIC) MOJIENH, IPeoOpa30BhIBATH
MOJICTIbHBIE  TPEJCTABICHUS — XUMHYECKHA 3HaK (CHUMBOJ) DJIEMEHTa,
XUMHUUecKas (opMylia, ypaBHEHHE XUMHYECKOW peakiuu — TpH PELICHUH
yqe6HHx MO3HABATCJIBHBIX MW MNPAKTHYCCKUX 3ada4d, MPUMCHATb HAa3BAHHBLIC
MOJICJIbHBIC pEACTABJICHUA AJIsL BBISIBJIICHUS XapaKTCPHBIX IIPU3HAKOB
N3y4YaCeMbIX BEHICCTB U XUMUYCCKUX peaKHHﬁ.

BasoBble ucciieqoBarebCcKue AeiiCTBUA:

BIANICTh OCHOBAMH METOJIOB HAayYHOTO ITO3HAHUS BEIIECTB W XUMHUYCCKUX
peakmmii; (opMyITHpOBaTH IETH U 3aJa4d  HUCCICIOBAHUS, HCIIOIH30BAThH
MIOCTaBJIICHHBIE M CaMOCTOSTEIHHO C(HOPMYITHUPOBAHHBIC BOIPOCHI B KadecTBE
WHCTPYMEHTA TIO3HAHUS W OCHOBBI JJIsi (POPMHUPOBAHHS THIIOTE3HI MO MPOBEPKE
IIPaBUIIBHOCTHU BBICKA3bIBACMBbIX cy>1<)1eHm‘/'1; BJIaACTh HaBbIKaMH
CaMOCTOATEIIBHOTO IIJITAaHUPOBAHUA W NIPOBECACHUA YUYCHUYCCKUX DKCIICPUMEHTOB,
COBEPIIEHCTBOBATh YMEHHUsSI HAOII0JaTh 3a XOAOM IMPOIECCa, CAMOCTOSTEIHHO
MIPOTHO3UPOBATh €r0 pe3yibTar, (OPMYJIUPOBATH OOOOIIEHUS ¥  BBIBOIBI

OTHOCHUTEIIFHO  JTOCTOBEPHOCTH  pPE3YyJbTaTOB  HCCIECAOBAHHS, COCTaBIATH
000CHOBaHHBIN OTYET O TMPOIeTaHHOK paboTe;
MpHOOpeTaTh  OMBIT  YYEHUYECKOW  HMCCIEAOBAaTEIbCKOH W MPOCKTHOU

JACATCIbHOCTH, IIPOABJIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIIBHOMY
TIOMCKY METOAOB PEIICHUSA TMPAKTUYCCKUX 3ada4d, TMNPHUMEHCHUIO Pa3sInIHBIX
MCTOOOB ITO3HAHMA.

U3rOTaBJIUBAaTh MOJEIN MOJEKYJ1 OPraHMUYECKUX BELIECTB Ul MIUTIOCTPALUM HX
XUMHYECKOT0 ¥ MPOCTPAHCTBEHHOI'O CTPOEHMUS;

c(OPMUPOBAHHOCTE YMEHHWH: YCTaHABJIMBATh IPHHAUICKHOCTh H3YYEHHBIX
OpPraHMYECKUX BELIECTB MO HX COCTaBy U CTPOCHHIO K ONpeeNEéHHOMY
KJIacCy/Tpylne COEAMHEHHWH, JaBaTh WM Ha3BaHHS [0 CHUCTEMaTHYECKOM
someHkiarype (IUPAC) u mpuBoAWTH TpHBHAJIBHBIC Ha3BaHUS Ul OTACIHHBIX
MIPEACTaBUTENCH OPraHNYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOIyON, TINIECPHH,
STHICHTINKONb, (DEHON, (OpPMaNBACTUA, AaneTaldbAeTHI, AalCTOH, MypaBbHHAs
KHCJIOTa, YKCYCHAas KMCII0Ta, CTEApUHOBAs, OJICHHOBAs, MaIbMUTUHOBAS KUCIIOTEI,
TJIMINH, aTaHWH, MaibTo3a, PPYKTO3a, aHWINH, AUBUHWI, U30IPEH, XIOPOIPEH,
CTHPOI U ApPYyTHE);

c(OPMUPOBAHHOCTh ~ YMEHHsI  ONpPEAENATh BUJA  XUMHYECKOW CBS3UM B
OpPraHMYECKHUX COEAMHEHMSX (KOBAJCHTHass M HOHHAs CBf3b, G- U T-CBA3b,
BOJIOPOJIHAS CBA3b);

c(OPMUPOBAHHOCTh yMEHHS IPUMEHSATH IIOJIOKEHUS TEOPUH  CTPOCHUS
opranudeckux Bemects A.M. byTnepoBa a1t 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHUS;

c(OpPMHPOBAHHOCTH YMEHUI XapaKTepHU30BaTh COCTaB, CTPOCHUE, HU3HMUECKHE H
XUMHYECKHE CBOWMCTBA THUIHMYHBIX MPEICTABUTENECH pa3MYHBIX KJIACCOB
OpPraHMYECKHUX BEIECTB: alKAaHOB, IHUKJIOAIKAHOB, AaJKEHOB, AaJKaJHEHOB,
AJIKMHOB, apOMaTU4eCKHX YTJIEBOAOPOAOB, CHHPTOB, albAETHIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOXKHBIX 3(HPOB, KUPOB, HUTPOCOSANHEHUH U
aMHHOB, aMUHOKHCIIOT, OCIKOB, yIJIE€BOAOB (MOHO-, AM- M MOJHCAXapHaOB),

HJ'IJ'IIOCTpHpOBaTL FeHeTI/I‘IeCKyIO CBA3b Memz[y HUMU ypaBHeHI/IﬂMI/I
COOTBETCTBYIOIIIMX XUMHUYECKUX PEAKLIUM C MCIOJIB30BAHUEM CTPYKTYPHBIX
bopmy,

c(hOPMHUPOBAHHOCTH YMEHHS ITOATBEPKAATh Ha KOHKPETHBIX MPHMEpax XapakTep
3aBHCHMOCTH PEAKIMOHHON CHOCOOHOCTH OpPraHWYeCKHX COEOMHEHHH OT
KPaTHOCTH W THIIA KOBAJICHTHON CBSI3U (G- U T-CBS3H), B3aUMHOTO BIIHSHUS
aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMUPOBAHHOCTE YMEHHSI XapaKTepU30BaTh HCTOYHHMKH YTIICBOIAOPOIHOTO
Copbsi  (HedTh, NPUPONHBIA Ta3, Yroilb), CIOCOOBI €ro IepepaboTKu M
NpaKTHYECKOe MPUMEHEHUE IPOYKTOB NepepaboTKy;

c(hOpMHUPOBAHHOCTh YMEHHUH: KIaCCH(HUIIMPOBATH: HEOPTaHUIECKHE BEIIEeCTBA 0
UX COCTaBY, XUMHUYECKUE PEAKIHU IO PA3IMIHBIM MPHU3HAKaM (dHUCITy U COCTaBY
pearupyromnx BeUIeCcTB, TETUIOBOMY 3(deKTy peakiuu, M3MEHEHHIO CTeleHEH
OKHCIICHHS AJIEMEHTOB, 00PaTHMOCTH, YUACTHIO KaTaln3aTopa u APyTHe);
CaMOCTOSITENIFHO BBIOWPATh OCHOBAHWS W KPUTEPUH JUIA  KIACCU(DHUKAINN
M3yYaeMBbIX BEIIECTB M XMMHUYICCKHUX PEaKIliii;

c(OpPMUPOBAHHOCTH YMEHHUSI PacKpbIBaTh CMBICI Neproandeckoro 3akona JI.U.
MeHzeneeBa 1 JEMOHCTPHPOBATH €r0 CHCTEMATU3UPYIOLIYI0, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (QYHKIIHH;

OK 02 Hcmons30BaTh

B o0J1acTH IeHHOCTH HAYYHOI'O MMO3HAHUA:

c(OPMHUPOBAHHOCTh  YMEHHH:  OCYIICCTBIIATH  IIEJICHANIPABICHHBIM  TIOMCK
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COBPCMCHHBIC CPCACTBA

NOWCKa, aHalu3a H
MHTEPIPETALIH
nHpopmManuu u
MH(OpMaLMOHHEIE
TEXHOJIOTUH U1t
BBIIOJTHEHHS 3amad
mpoeccHoHaTBHON
JesTeIbHOCTH;

MUPOBO33PEHUS], COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKU U
001IEeCTBEHHOM NMPAKTHKH;

MOHMMaHHS CHeUU(PHUKH XUMUH KaK HAyKH, OCO3HaHMs e€ poin B (POPMHUPOBAHUU
PalMOHAIBHOTO HAYYHOTO MBIIIUIEHHS], CO3/JaHHH LIEJIOCTHOTO MPECTaBICHUS

00 OKpy)KalolleM MHUpe Kak O €IMHCTBE INPHPOAbI U YEIOBEKa, B IO3HAHUH
MPUPOTHBIX 3aKOHOMEPHOCTEH WM PEIMICHUH HPOOJIeM COXPAHEHUS MPUPOTHOTO
PaBHOBECHST;

yOexKIEHHOCTH B 0c000i1 3HAUNMOCTH XHMHUH AJISI COBPEMEHHOW IWBUJIM3AINHN: B
e€ TYMaHHCTHYCCKON HAINpaBJICHHOCTH M Ba)KHOW POJIM B CO3JaHWH HOBOM 0a3bl
MaTepHalbHON KyJNbTYpbl, B pEUICHHH TIJ00aNbHBIX IPOOIEM YCTOHYHBOTO
pa3BUTHs  YEJIOBEYECTBA —  CHIPbEBOM, DHEPreTUYECKOM, IHIICBOM H
9KOJIOTHUECKOH Oe30MacHOCTH, B Pa3BUTHH MEIUIMHBI, 00ECTIEUEHUH YCIIOBHUMH
YCIIEIIHOTO TpyJa W OSKOJOTMYECKM KOM(OPTHOM JKM3HM KaXIOTO HieHa
o01ecTBa;

eCTCCTBeHHO—Hay‘-IHOﬁ TpaMOTHOCTHU: MOHUMaHUA CYHIHOCTH METOAOB IO3HAHUA,
UCMONIb3YEeMbIX B  €CTECTBEHHBIX HayKaX, CIOCOOHOCTHM  HCIIOJIb30BaTh
MOJTydaeMble 3HAHMS JJIs aHaJIN3a M 00BSICHEHUS SIBICHNH OKPY’KAIOIET0 MUPA U
MIPOUCXOAIINX B HEM M3MEHECHHUH, yMEHHS JeTaTh OOOCHOBAHHBIC 3aKIIOYCHUS
Ha OCHOBE HAYYHBIX (AKTOB M HMCIOMIMXCS MAHHBIX C IEIBI0 IOJIYYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO UCIIONB30BATh XUMHUUECKHE 3HAHUS ISl PELICHUS
po0JIeM B PeasIbHBIX )KU3HEHHBIX CHTYAIHAX;

HHTEpeca K MO3HAHUIO, HCCIIEIOBATEIILCKON AeATEIIbHOCTH;

TOTOBHOCTH ¥ CIIOCOOHOCTM K  HENpPEepBIBHOMY  OOpa3oBaHHMIO U
CaM006p33OBaHHIO, K aKTHUBHOMY IOJYYCHHUIO HOBBIX 3HAaHUHU II0 XUMHHU B
COOTBETCTBUHU C ) KU3HCHHBIMHU HOTpeGHOCTSIMI/I;

WHTEpeca K OCOOEHHOCTSM TpyJa B pas3ilUuYHBIX cdepax NpodhecCHOoHaTHHOU
JIESITETTBHOCTH.

Pabora ¢ nndopmanueii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX MHPOPMAIMHU (HAY4YHO-TIOMYJIsIpHAs
JUTEpaTypa XUMHYECKOTO COJEp)KaHWs, CIpPaBOYHBIE IOCOOMS, pecypchl
WurepHera), aHanu3upoBaTh HWHOOPMALMIO pa3IMUHBIX BUAOB H  (opM
IpeICTaBICHHUS, KPUTHYECKU OLICHUBATb eé JIOCTOBEPHOCTb u
HETIPOTHBOPEUUBOCTb;

(dopMyIpoBaTh 3ampOChl M MPUMEHSTH Pa3IWYHBIE METOABI NPHU ITIOMCKE U
oTOope wH(MOpMAIK, HEOOXOMMMOW M BBINOJHEHHWS YYE€OHBIX 3amad
OIPEICIEHHOTO THUIIA;

mpuoOpeTaTh  ONBIT — HCIOJB30BaHMSA  HMH(DOPMANMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH U Pa3INIHBIX ONCKOBBIX CHCTEM;

CaMOCTOSTENILHO BBIOMPATh ONTHMAIbHYIO (OpPMY IpeicTaBieHUs] HHHOpMaLUK
(cxeMsl, rpa UKy, TUarpaMMBbl, TAOIHULbI, PUCYHKH U JPYTHE);

HCTIONB30BaTh HAYUYHBIN A3BIK B Kau€CTBE CPEACTBA NMPH PabOTe ¢ XUMHUECKOU
nHpopManueii: NPUMEHATh MEXIpeaAMeTHbIe (PU3NUYecKue U MaTeMaTHYeCKHe)
3HAKHU U CUMBOJIBI, (POPMYJIBbI, a00pEBHATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CHMBOJIMUECKHE CPEICTBA HATIISTHOCTH.

XUMHYCCKOH HHGPOpMAIMKA B Pa3IMYHBIX HMCTOYHHKAX (HAy4yHas M y4eOHO-
Hay4Has JIMTEpaTypa, CPEeICTBa MaccoBoil mHpopmaimu, MHTEpHET U Ipyrue),
KPUTHYECCKH aHAJIM3UPOBATh XUMHUCCKYIO MH(POpPMAIHIO, repepadaTeiBaTh e€ U
WCIOJIb30BaTHB COOTBETCTBUU c MOCTaBJIEHHON yueOHOI
3aja4eil.cHOpMHUPOBAHHOCTh BJIAJEHUSI CUCTEMOl 3HAaHMH O ECTECTBEHHO-
HAyYHBIX METONAaX TIO3HAHWS — HAONIONCHNH, HW3MEPEHHH, MOJCIUPOBAHIM,
SKCIIEPUMEHTE (peaTbHOM M MBICJICHHOM) M YMEHHS IPUMEHSTD 3TH 3HAHIS,
c(OPMHUPOBAHHOCTS YMEHHUS IPUMEHSITh OCHOBHBIC OIEPAIlM MBICIUTEIFHON
NEeSITeNPHOCTH — aHaIW3 M CHHTE3, CPaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIHIo,
BBISIBIICHIE IPUIMHHO-CIIEJICTBEHHBIX CBS3EH — JJIS M3YUCHHSI CBOWCTB BEIIECTB U
XUMHUYECKHUX PEAKIIHii;

c(hOPMHUPOBAHHOCTh YMCHHIA: BBISBIATh B3aMMOCBSI3b XHMHUYCCKUX 3HAHHUHA C
MOHATUSIMA M TIPEJICTABICHUSIMH JAPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oyiee OCO3HAHHOTO IOHUMAHUS CYIIHOCTH MaTEepHaJbHOTO E€IMHCTBA MHpa,
UCIIOJIb30BATHCUCTEMHBIC 3HAHUS MO OPraHMYCCKOW XMMHUHU ISl OOBSICHCHHS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIINUX €CTECTBEHHO-HAYUYHYIO IPUPOAY;
c(hOpMHUPOBAHHOCTS YMEHHI: TIPOBOJMUTE PACUETH IO XUMHUECKUM (popMynam u
YpaBHEHHSAM XHUMHYECKHX PEaKIHUH C WCIONB30BaHUEM (DH3WYCCKUX BEIUIHH
(Macca, 00BEM Ta30B, KOJNMYECTBO BEIIECTBA), XapaKTEPHIYIOIINX BEIIECTBA C
KOJIMYECTBEHHOH CTOPOHBI: PacdEThl MO HAXOKICHUIO XUMHYECKOH (DOpMYIIBI
BEIIIECTBA M0 U3BECTHBIM MACCOBBIM JIOJIIM XUMHUYECKUX JIEMEHTOB, IPOIYKTaM
CTOpaHUs, TUIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOPMHPOBAHHOCTh YMEHHUI: MPOTHO3MPOBATH, AaHATU3UPOBATh M OICHUBATH C
MO3UIMH  DKOJOTMUECKOW  0e30MacHOCTH  TOCHEeACTBHS ~ OBITOBOM U
MPOM3BOJCTBEHHONW JESITENLHOCTA YEJIOBeKa, CBS3aHHOW C MepepaboTKon
BCHICCTB, MCIIOJB30BaTh IMIOJYYCHHBIC 3HAHUA [UIA TMPUHATHA T'PAMOTHBIX
penieHnii mpooOsieM B CUTYaIUsX, CBSI3aHHBIX C XUMUEH;

c(hOPMHUPOBAHHOCTL YMEHHUH: CaMOCTOSATCIILHO IUIAHHPOBATh M  IPOBOIHTH
XUMHYCCKUIA SKCIEPUMEHT (MONYYCHHE W HW3yYEHUE CBOWCTB OPraHHYECKUX
BEIICCTB, KAYECTBCHHBIC pPEaKIUU YTIICBOJOPOJOB pA3IUYHBIX KIACCOB U
KHCJIOPOJICOICPIKAIUX OPTaHWICCKUX BEIIECTB, PEIICHHE JKCICPUMCEHTATBHBIX
3aJjad IO PACIO3HABAHWIO OPraHMYCCKUX BEIISCTB) C COONIOJCHHEM IPaBILI
Oe30macHOTO OOpalIeHHsT C BEMIECTBAMH M JIAOOPAaTOPHBIM 000pYIOBAHUEM,
(hopMyTHpOBATh IENIb HCCIEAOBAHUS, MPEACTABIATH B pPa3IUIHON (opme
PE3YIbTATHI OKCIICPUMEHTA, AHAJTIU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD,
c(OPMHUPOBAHHOCTh YMCHHUH: CaMOCTOSATCIHLHO IUIAHUPOBATh M IPOBOJIHTH
XUMHYECKHI  DKCHEPUMEHT  (MPOBEJCHUE  peakluii HOHHOrO  OOMeEHa,
MNOATBEPXKJCHHE  KAaueCTBEHHOIO  COCTaBa  HEOPraHMYeCKHMX  BEIECTB,
OIpesielIeHUe Cpelibl PACTBOPOB BELIECTB C MOMOINBIO UHAUKATOPOB, HU3y4YCHHE
BIHMSIHASL PA3iHMYHBIX (DaKTOPOB HA CKOPOCTh XMMHYECKOH pEaKIWH, pelieHHe
SKCIEPUMEHTANBHEIX 3amad 1o TteMaM «Mertammsy U «Hemeramms»y) ¢
coOoIeHreM IpaBrUiI 0€30IaCHOTO OOpAIIEeHNs C BEIECTBAMHA U J1a00PaTOPHBIM
obopynoBanueM, (OpMyITHpPOBATH II€Th HCCIEIOBAHUS, IPEACTAaBIATH B
pa3nuaHOil (hopMe pe3yNbTaThl SKCICPUMEHTA, aHAJIH3HPOBATh U OICHUBATh MX
JIOCTOBEPHOCTB;
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KomMyHHKaTHBHBIE yHHBepCATbHbIe yYeOHbIe AeiicTBUS:

3a7aBaTh BOIIPOCHI IO CYLIECTBY OOCYXIaeMOHW TEeMbl B XOJ€ Juainora W/viu
JIMCKYyCCUM,  BBICKa3blBaTh HJeH, (OpMyJIHMpOBaTh CBOM  IPEIUIOKEHUS
OTHOCUTEJIBHO BBINOJIHEHHS! TPEJUI0KEHHOH 3a1a4H;

BBICTYyNIaTh C Ipe3eHTalueil pe3yabTaToOB II03HABaTEIbHOM JEATENbHOCTH,
MOJYYEHHBIX CAMOCTOSATENIBHO WJIM COBMECTHO CO CBEPCTHHKAMU MpHU
BBIIIOTHEHNH  XHMHUYECKOTO  OKCIHEPHMEHTAa, IPAKTUYECKOH paboTBl 10
HCCIIEJOBAaHHUIO CBOMCTB M3yYaeMBIX BEIECTB, PEATU3AINH yU4eOHOTO MPOEKTa, U
(opMyITpOBaTh BEIBOABI MO PE3yIbTaTaM IMPOBEAEHHBIX HCCICAOBAHUH ITyTEM
COTJIACOBAHUS MTO3UIUH B X0/1€ 00CYKICHUS 1 0OMEHa MHEHHSIMU.
PeryasiTuBHBIC yHHBepcalbHbIe yYeOHbIe NeiicTBUSA:

CaMOCTOATENIbHO IUIAHMPOBaTb M  OCYIUECTBIATh CBOKO  II03HABATEIbHYIO
JIeATENIbHOCTb, Ompenensas €€ LeId M 3aJadd, KOHTPOIMPOBATh M IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBAaTh IIpelUlaraeMblii alropuT™M JEWCTBUH IpH
BBINIOJJTHEHUH YYEOHBIX M HCCIIEAOBATENILCKUX 3alad, BbIOMpaTh Hamboiee
3 QEeKTUBHBIH CIOCO0 WX PEUICHUs C Y4ETOM MOJyYeHHs HOBBIX 3HAHHH O
BEIIECTBAX U XUMHYECKUX PEAKIUIX;

OCYIIECTBISITh CAMOKOHTPOIIb  JEATENBHOCTH HA OCHOBE CaMOAHaINW3a H
CaMOOIICHKH.

OK 04

DddexTuBHO
B3aMMOJIENCTBOBAThL U
paboTaTh B KOJUICKTHUBE
Y KOMaHJie

B yacTH rpakIaHCKOro BOCIIMTAHUSA:

OCO3HAaHH OOyJarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U OOS3aHHOCTEH,
YBa)KEHUS K 3aKOHY U IPaBOTIOPAIKY;

MIPEJCTABICHUS O COLUAIBHBIX HOPMaX U MPpaBHIIaX MEKIMYHOCTHBIX OTHOIIEHHUI
B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESATEIbHOCTH NPU CO3/aHMU Y4eOHBIX
NPOEKTOB, pEIICHUH Y4YEOHBIX ¥ [O3HABATEJbHBIX 3aJay, BBIIOJHEHUH
XUMHUYECKHUX IKCIEPUMEHTOB;

CHOCOOHOCTH OHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY U apTyMEHTBI
JIPYTHUX [PH aHAJIN3E Pa3IMUHBIX BUIOB yueOHOM NesTelIbHOCTH;

c(hOPMHUPOBAHHOCTH TPEICTABICHINA: O MECTE M 3HAYCHUN OPTAaHWIECKON XMMHU
B CHCTE€ME €CTECTBEHHBIX HAyK M €€ PO B O0CCIIEYCHNH YCTOWIHBOTO PAa3BUTHUS
YeJI0BEYECTBA B PEIICHUH MPOOJIEM SKOJOTHIECKON, YHEPTETHUECKON U MUTICBOM
0e301MacHOCTH, B Pa3BUTHH MEIUIMHBL, CO3JAaHWH HOBBIX MaTEpHaJIOB, HOBBIX
HCTOYHUKOB SHEPIHHU, B O0CCIICYCHUU PALMOHATIBHOTO MPUPOONOIh30BAHUS, B
(hopMUpPOBAaHUM MUPOBO33PEHUS M OOIIEH KyJbTYpbl 4YENOBEKa, a TaKkKe
9KOJIOTUYECKA OOOCHOBAHHOTO OTHOIICHHS K CBOCMY 3JI0POBBIO U TPUPOIHOM
cpene;

c(OPMHUPOBAHHOCTh YMCHHUM: BBIABJIATh XapaKTCPHbIC TNPU3HAKU TOHSATHI,
YCTaHABJIMBATh MX B3aMMOCBS3b, HCIIOIH30BATh COOTBETCTBYIOILINE MOHSATHS MPH
OTIMICaHWH HEOPTAaHWYECKHUX BEIIECTB U UX IPEBPALICHAN;

c(OPMHUPOBAHHOCTS yMEHHUS HCIIONB30BaTh XHMHUYECKYIO0 CHMBOJHKY ISt
cocTaBieHUs (QOPMYNT BEMIECTB M YpaBHEHHWA XWMHYECKHX  PEaKIHid,
cucremarnyeckyto HomeHkiatypy (IUPAC) wu TpuBHanbpHBIE Ha3BaHUS
OTJCNBHBIX BEIICCTB;

OKO07

CoeiicTBOBaTh
COXPaHCHHIO
OKpYXKAaIOIIed  Cpelbl,
pecypcocOepekeHHUIo,
OPUMEHSTH 3HaHUSA 00

B yacTH 3K010r14ecKoro BOCIUTaAHMS

OKOJIOTMYCCKH uenecoo6pa3H0ro OTHOILICHUS K TIpUPOAC KaK HUCTOUYHUKY
CYHIE€CTBOBAHMS KU3HHU HaA 3eMJ'Ie;

MMOHUMAaHHS TI00aJIBLHOIO XapakTepa 3KOJOTHYCCKUX HpO6J’IeM, BIIMAHUA
9KOHOMHYCCKUX MPOLECCOB HAa COCTOSIHUEC HpHpOHHOﬁ n COHHaHLHOﬁ Cpeabl;
OCO3HaHHus HeO6XO,HI/IMOCTI/I UCIIOJIb30BaHUA ,HOCTI/I)KCHI/Iﬁ XUMUU U1 PCHICHUSA

chopMHUpOBAaHHOCTH YMEHHUM:

coONIOIaTh TpaBHa JKOJIOTMYCCKH LEIeCOOOpPa3HOr0 MOBEICHHS B OBITY W
TPYAOBOW AEATEIBHOCTH B HEJSIX COXPAHEHUS CBOETO 3J0POBBS, OKPYIKAIOLICH
MPUPOHON CPEbl U TOCTHKEHUS €€ YCTOUIMBOTO Pa3BUTHS,

OCO3HABaTh ONACHOCTh TOKCHYECKOTO JICHCTBUSI Ha JKUBBIC OPTraHU3MBI
OMpENICIEHHBIX OPraHUYEeCKHUX BEIECTB, MOHUMAs cMbICH nokaszarers [11K;

W3MEHEHUW  KIuMaTa, | BONMPOCOB PALMOHAILHOTO MPUPOIONOIb30BAHMS; AHAITM3UPOBATh IIE€JIECOO0Pa3HOCTh MPUMCHCHHS OpPTraHWYCCKHX BCIICCTB B
TIPUHITATIBL aKTUBHOTO HEINPHUATHUS NEHCTBHUH, MPUHOCAIINX BpPEA OKpY’KAIOMIeH MPUPOIHONW | MPOMBIIIICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOILICHUS PHUCK-TIOH3a;

OepeKITMBOTO cpene, YMEHHs IPOTHO3UPOBATh HEOMArONPHUATHBIE YKOJIOTHYECKUE TIOCIEACTBHAA | C(OPMHUPOBAHHOCTS YMEHHUI: COONIONATh IMpaBHia MOJIB30BAHUS XUMHUYECKON
MIPOM3BO/JICTBA, MIPEeIIPUHIMAEMBIX ISHCTBUH B IPEIOTBPAIIATh UX; OCyIOl W 7a0OpaToOpHBIM 000pYyAOBaHHMEM, OOpaIIeHUsl C BEIIeCTBAaMHU B
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3¢ hexTHBHO HAJIMYHS PA3BUTOTO JKOJOTHMYCCKOTO MBIINUICHUS, SKOJIOTUYECKON KYJIBTYphI, | COOTBETCTBHH C HMHCTPYKIHMSMHU IO BBIMOJHCHUIO Ja0OPATOPHBIX XUMHYCCKHX
JIeCTBOBATh B | ombITa JIeSITeIbBHOCTH 3KOJIOTHYECKOM HaIpaBJICHHOCTH, YMCHHS | ONBITOB, 3KOJIOTHYECKH IEIeCOO0pa3HOr0 TMOBEIACHHUS B OBITY U TPYAOBOU
Ype3BbIUARHBIX PYKOBOJICTBOBAaTbCSI UMU B MO3HABATENIbHOM, KOMMYHHUKATUBHON M COLIMAJIBHOM | IEATEIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 30POBbS, OKpYXKarolled MpUPOIHOI
CUTYaLUsX; MPAKTUKE, CHOCOOHOCTH W YMCHHUS AaKTUBHO IPOTHUBOCTOSTH WICOJOTHU | CPEIbl W JOCTIKCHHS e YCTOMYMBOIO pAa3BHTHUS, OCO3HABaTh OIACHOCTh
xemoooun TOKCHUYECKOTO JIEHCTBUS Ha JKMBbIE OPTaHU3MBI ONpPEACIEHHBIX HEOPraHUYECKUX
BEIECTB, MOHMUMAas cMbIcT nokazarens I1/1K;
TIK 1.1.
Kontponuposars . c(OPMHUPOBAHHOCTS YMEHHA: BBISIBIISATH B3aMMOCBS3b XHMHYECKHX 3HAHUH C
ba3oBble Jornueckue aeiicTBusi:
KadyecTBO U pa3MepHbIe MOHATHSMHU U MPENCTABICHUAMHU APYTUX €CTECTBEHHO-HAYUYHBIX IMPEIMETOB AJIs
CaMOCTOSITEIIEHO (hopMyIHpOBaTH u aKTyaJu3upoBaTh npobiemy,
XapaKTepUCTUKHU .. 0oiee OCO3HAHHOTO TIOHMMAHHUS CYIIHOCTH MAaTEepPHaJbHOTO EIWHCTBA MHPA,
paccMaTpuBaTh €€ BCECTOPOHHE; OMNPEAENsATh ILENH JeSITeNbHOCTH, 3a]aBast o
TEKCTHIIBHBIX HCTIOJh30BAaTECHCTEMHBIE 3HAHHUS 10 OPTaHMYCCKOW XMMHHU IS OOBSACHEHHS H
rapameTpbl U KPUTEPUU UX JAOCTHXKEHUS, COOTHOCUTh PE3YJIbTAThl ACSATEIbHOCTU N
MaTepHuasoB Ha MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOAY;
C MOCTABJICHHBIMU 1EISAMU;
aBTOMAaTU3UPOBAHHBIX
KOMILJICKCaX.
. chopMUpOBaHHOCTH MCHMI:  OCYILECTBIIATh eJICHAIIPABJICHHBI  MOUCK
Pabora ¢ unopmanueii: (opwHp o Y yu ! P
XUMHYECKONH HHGOpMAIMKA B Pa3IMYHBIX HMCTOYHHKAX (HAy4yHas M y4eOHO-
OpPUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHUKAX HH(DOpMAIUK (HAYYHO-TIOMYJISIPHAS o
Hay4Has JIMTEpaTypa, CpPelcTBa MaccoBoil mHpopmalimu, MHTEpHET U Ipyrue),
JUTEepaTypa XHMHYECKOTO COJCPXKAHUS, CIPABOYHBIC TOCOOHS, PECypChl -
TIK 2.2. KPUTHYECCKH aHAJIM3UPOBATh XUMHUCCKYIO MH(POpPMAIUIO, mepepadaTeiBaTh e U
WutepHera), aHaNM3UPOBaTh WHPOPMALUIO pPA3JIUYHBIX BUIAOB U (HopM . N
Kontponuposars .. HCTIOJIb30BAaThB COOTBETCTBUU c MMOCTaBJICHHOU yueOHOH
[IpEACTaBICHMUS, KPUTHUYECKH OILICHUBATh et JIOCTOBEPHOCTh u o N N
COOTBETCTBHE I[BETA 3amadeil.copMHUPOBAaHHOCTh BIAJEHUS CHUCTEMOW 3HAHMH O ECTECTBEHHO-
HENPOTUBOPEUUBOCTD;

JIeTajieH, u3aeInii,
HUTOK, TIPUKJIATHBIX
MaTepHAaJIOB.

(opMyIpoBaTh 3ampOChl M MPUMEHSTHh Pa3IWYHBIE METOIBl NPHU TIOMCKE U
otOope wH(MOpMAIK, HEOOXONMMOW M BBINONHEHHWS YYEeOHBIX 3amad
OTIPENENEHHOTO TUIIA;

CaMOCTOSATENLHO BBIOMPATh ONTHMANIbHYIO (hopMy TpencraBieHus HHGOPMALIIH
(cxeMsl, rpad UKy, TUarpaMMBbl, TAOIHULIbI, PUCYHKH U JPYTHE);

HayYHBIX METONaX TIO3HAHWS — HAONIONCHUH, W3MEPEHHH, MOJCIUPOBAHHM,
SKCIIEPUMEHTE (pealbHOM M MBICJICHHOM) M YMEHHS IPUMEHSTD 3TH 3HAHIS,
c(OPMHUPOBAHHOCTS YMEHHUS IPUMEHSITh OCHOBHBIC OIEPAIlM MBICIUTEIFHON
JeSITeTPHOCTH — aHaIW3 M CHHTE3, CPaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIHIo,
BBISIBJICHHE MTPUUMHHO-CJIEICTBEHHBIX CBS3EH — /JIsl U3y4€HUsl CBOICTB BEILIECTB U
XUMHYCCKUX PEaKIii;

IleneBbie OpHEHTHPBI Pe3yJbTATOB BOCIIUTAHNUSI HA YPOBHE CPeAHero o0mero oopa3oBaHus

LlesieBbIe OPHEHTHPBI

I'paxnanckoe BocnuTaHue

OCO3HaHHO BBIPAXKAIOMIMH CBOIO POCCHICKYIO TPaXTAaHCKYI0 NPHUHAMICKHOCTh (MACHTHYHOCTH) B IOJNUKYIBTYPHOM, MHOTOHAIIMOHAJIFHOM M MHOTOKOH()ECCHOHAIFHOM POCCHHCKOM
001ecTBE, B MEPOBOM COOOIIIECTBE.
Co3Hamui CBOE €AMHCTBO C HAPOJOM Pocchu Kak HCTOYHHKOM BIIACTH M CYOBEKTOM THICSYENIETHEH POCCUICKON rOCyJapCTBEHHOCTH, ¢ POCCHIICKUM TOCYIapCTBOM, OTBETCTBEHHOCTH 3a €TI0
pa3BUTHE B HACTOAIIEM M OyIyIIeM Ha OCHOBE HCTOPHYECKOTO IMPOCBEMICHHS, CHOPMHUPOBAHHOTO POCCHICKOTO HAIIOHAIFHOTO HCTOPUIECKOTO CO3HAHNS.

[posBisromuii TOTOBHOCTS K 3aIiuTe POIMHEI, CITOCOOHBIN apryMEeHTHPOBAHHO OTCTAaMBaTh CYBEPEHHUTET M TIOCTOMHCTBO Hapoaa Poccun m Poccuiickoro rocyapcTBa, COXpaHATh M 3aIUIIATh
UCTOPHYECKYIO TpaBay. OpUCHTUPOBAHHBIN HA aKTHBHOE IPAXKIAHCKOE YYaCTUE HA OCHOBE YBaXKCHHS 3aKOHA U IPABOTIOPS/IKA, IIPAB U CBOOO]] COTpaX/IaH.

OCO3HaHHO U JICATEIBHO BBIPAKAIONIUI HETPUSITHE JTFOOOW JUCKPUMUHAIIMY TI0 COIMATHHBIM, HAIIMOHATHHBIM, PACOBBIM, PEIIMTUO3HBIM MPH3HAKAM, TPOSIBICHHNA 3KCTPEMHU3Ma, TEPPOPU3MA,
KOPPYIIHUH, aHTUTOCYIaPCTBEHHOM JEATEIHbHOCTH.
O0nagarouyid OMBITOM TPAKIAHCKON COLUMAILHO 3HAYAMOW JCATCIHFHOCTH (B YUCHHUECKOM CaMOYIPABICHUH, BOJIOHTEPCKOM JIBUKCHUH, IKOJOTHYCCKUX, BOCHHO-MATPUOTHICCKUX U IPYTHX
00BCIMHCHHUSX, AKIUSIX, IPOTPAMMaXx).

IlaTpuoTnyeckoe BocnuTaHue
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Beipaskaronuii cBOIO HallMOHAIBHYIO, STHUYECKYIO IIPHHAIIIC)KHOCTD, IPUBEPIKEHHOCTH K POJHOH KyJIbTypE, JTI000BL K CBOEMY HApOy.

CosHaromuil NpUYacTHOCTh K MHOIOHAIIMOHAIBHOMY Hapony Poccuiickoit @enepanun, Poccuiickomy OTedecTBy, pOCCUIHCKYIO KyIbTypHYIO UAEHTHUHOCTb.

IposBnsromuil fesTeabHOe IEHHOCTHOE OTHOIIEHUE K HCTOPUUYECKOMY U KyJIbTYPHOMY HacIeIUI0 CBOEr0 U APYrux HapoJoB Poccuu, Tpagunusm, npa3gHUKaM, NaMsSTHUKAM HapoJOB,
IIPOKUBAIOLINX B POJHOM cTpane — Poccun.

[TposiBustronii yBa)kKeHHE K COOTEUECTBEHHUKAM, MMPOXKUBAIONINM 32 PyOe)oM, NOAAEP KUBAIOLINH HX NTPaBa, 3aIIMTY UX HHTEPECOB B COXPAHEHUH POCCUICKOH KyJIbTypHOH HASHTHIHOCTH.

I{yXOBHO-HpaBCTBeHHOC BOCIIUTAHUEC

[posBnsromuil MpUBEpP>KEHHOCTh TPAIWUIIMOHHBIM TyXOBHO-HPABCTBEHHBIM IIEHHOCTSIM, KyJbType HapoJoB Poccrnu ¢ ydeToM MHPOBO33PEHUYECKOr0, HAMOHAIBHOTO, KOH()ECCHOHAIBHOTO
CaMOOTIpe/ICTICHUSI.

JIeWcTBYIOIINI M OLIEHUBAIOIIMI CBOE MOBEACHUE U MOCTYIKU, TOBEJACHUE U MOCTYIKHU IPYTUX JIIOACH C MO3UINA TPAJUIIMOHHBIX POCCUMCKUX JTyXOBHO-HPABCTBEHHBIX LIEHHOCTEH U HOPM C
OCO3HAHHMEM IOCIECTBHI TIOCTYIIKOB, ACSTEIHHO BRIPAXKAIOMINI HENPUATHE aHTUTYMAaHHBIX U aCOIMATBHBIX TIOCTYIIKOB, MOBEICHHSA, TIPOTUBOPEYAIINX STUM LIEHHOCTSIM.

[posBnsromuii yBakeHHe K JKU3HH M JIOCTOMHCTBY Ka)KAOTO HYeJIOBEKa, CBOOOAE MHPOBO33PEHUYECKOTO BHIOOpPAa M CaMOOIIPENEeNICHUS, K IPEICTaBUTEISIM Pa3IWIHBIX STHHYECKUX TPYIII,
penuruii Hapo10B Poccuu, WX HAIIMOHAILHOMY JJOCTOWHCTBY M PETUTHO3HBIM YYBCTBAM C YYETOM COOJIFOJICHUS KOHCTUTYIIMOHHBIX MPaB U CBOOOI BCEX IPaXkK/IaH.

[NoHumaromuii W AEATCIHHO BHIPAXKAIONIMKA IICHHOCTh MEXPEIMTHO3HOTO, MEKHAIIMOHATBHOTO COTJACHs JIIOJCH, HApoJOB B Poccum, CMOCOOHBIM BECTH AMANOr C JIIOJABMH Pa3HBIX
HAIIMOHAJIFHOCTEH, PEIMTHO3HOM MPUHAITICKHOCTH, HAXOIUTh OOIIHE IEIU U COTPYAHUYATH JIISI UX JOCTHKCHHUSL.

OpHEHTHPOBAHHBIN Ha CO3J[AHUE YCTOWYHMBOI CEMbU Ha OCHOBE POCCHUHCKUX TPAJIUIIMOHHBIX CEMEHHBIX IIEHHOCTCH; MOHUMAHUK Opaka KaK CO3a MYXXUHHBI U JKCHIIUHBI JJIs1 CO3/IAaHHS CEMbH,
POXKIICHUS ¥ BOCIIUTAHUSI B CEMbE JIETEH; HEMPUSITHS HACKUIIUS B CEMbE, YXOAa OT POJUTENBCKOW OTBETCTBEHHOCTH.

Ob6namaroniuii cOPMUPOBAHHBIMU TPEACTABICHUSIMU O IICHHOCTH M 3HAYCHHM B OTCYCCTBCHHON M MHUPOBOW KYyJBTYpE SI3BIKOB M JUTEPATyphl HApOJOB Poccum, AEMOHCTPHPYFOLIHIA
YCTOWYMBBIN MHTEPEC K YTCHHUIO KaK CPEACTBY MO3HAHUS OTEYECTBEHHON M MUPOBOM JTYXOBHOW KYJIBTYPBHI.

IcTeTHYECKOE BOCTIMTAHHE

Bripaxaronuii moHIMaH#e IIEHHOCTH OTEYECTBEHHOTO W MHPOBOTO MICKYCCTBA, POCCHHCKOTO W MHPOBOTO XyI0’KECTBEHHOTO HACTICIUS.

[posBisromuii BOCIPUUMYHBOCTD K Pa3HBIM BHIaM HUCKYCCTBA, TOHMMAaHHE SMOIIMOHAIHFHOTO BO3ICHCTBHUS UCKYCCTBA, €TO BIUSHHS HA ITOBEICHHE JIIOJCH, YMEIOIINA KPUTHUECKH OIICHUBATh
9TO BIHSHUE.

[posBnsromuii MIOHIMaHKE XyA0KECTBEHHOH KyJIbTypHl KaK CPEeCTBa KOMMYHHKAIINY M CAMOBBIP@XCHUSI B COBPEMEHHOM OOIIECTBE, 3HAUCHNE HPAaBCTBEHHBIX HOPM, IIEHHOCTEH, TpaauIHii B
HCKYCCTBE.

OpHEHTHPOBAHHBIA HA OCO3HAHHOE TBOPYCCKOE CAMOBBIPAKEHHE, PEATHM3AIMI0 TBOPUYCCKHX CIIOCOOHOCTEH B pa3HBIX BHIAX MCKYCCTBA C YYETOM POCCHHUCKUX TPATUIIMOHHBIX TYXOBHBIX M
HPABCTBCHHBIX [ICHHOCTEH, HA 3CTETHYCCKOC OOYCTPOWCTBO COOCTBEHHOTO OBITA.

PDusnueckoe BOCHUTAHUE, (POPMHPOBAHNE KYJIbTYPHbI 310POBbSl H IMOIHOHAJIBHOI0 0J1ar0NO0IyYHs

[TonnMaromuii ¥ BBIpaXKAIOIMK B MPAKTUUECKOM JESATENBHOCTH LIEHHOCTh JKU3HH, 30POBbSl M 0€30I1aCHOCTH, 3HAUYEHHE JIMYHBIX YCHIIMHA B COXPAaHEHUHM M YKPEIUICHHH CBOETO 3JI0POBBS U
310pOBBsI ApYTrHX Jrojei. CoOroalomui npaBmiia IMYHON 1 00IIECTBEHHOM 0€3011acHOCTH, B TOM 4YHcie 0€301acHOro NoBeieH!sT B MH(OpMaMOHHOH cpeze.

Beipakaroniuii Ha HpakTHKE YCTAHOBKY Ha 3J0pOBBII 00pa3 >KM3HHM (310pOBOE IHUTAaHHWE, COOJIOJCHHME TMIMEHBI, PEXUM 3aHATHH M OTAbIXa, (PM3MYECKYI0 aKTHBHOCTB), CTPEMJICHHE K
(U3MIEeCKOMY COBEPIICHCTBOBAHUIO, COOJIOAAIONIIA 1 IIPOTIaraHINPYIONINi Oe30TacHbIi 1 370POBEIH 00pa3 KU3HH.

[MposiBsiroLHiA CO3HATEIbHOE U 0OOCHOBAHHOE HENPUSITHE BPEAHBIX MPHUBBIYCK (KypEHHUsI, YIIOTPEOICHUSI aJIKOT0JIsl, HAPKOTHKOB, JHOOBIX (pOpM 3aBHCHMOCTEHl), AECTPYKTHBHOTO MMOBEACHHS B
obectBe 1 1BPOBOH cpejie, MOHUMaHUe UX Bpea sl (PU3NUECKOTo U MCUXUYECKOTO 3/I0POBBSI.

JleMOHCTpHUpYIOIINii HABBIKH PEQIICKCHH CBOETO COCTOAHUS ((pr3mdaeckoro, SMONMOHAIBHOTO,

MICHXOJIOTHYECKOT0), COCTOSIHUSL APYTHX JFOJEH C TOYKH 3pEHUs 0€30MaCHOCTH, CO3HATEILHOTO YIIPABJICHHUSI CBOUM SMOLMOHAIBHBIM COCTOSIHUEM, Pa3BUBAIOIINI CIOCOOHOCTH aAaTHPOBATHCS
K CTPECCOBBIM CHTYAIMsIM B OOIICHUH, B Pa3HbIX KOJUICKTHBAX, K MEHSIOIIMMCS YCIOBHSM (COLUAIbHBIM, HHPOPMAIIMOHHBIM, IPUPOIHBIM).

TpynoBoe BociuTaHHe

VYBaxkaomui Tpya, pe3ynbTaThl TPyAa, TPYIOBbIE M NPO(EeCcCHOHATBHBIE JOCTH)KEHHSI CBOMX 3EMIISIKOB, MX BKJAJ B Pa3BUTHE CBOETO IOCEJIEHMS, Kpas, CTPaHbI, TPYIOBBIC NOCTHKEHUS
poccuiickoro Hapoja.

[MposiBnstronuii CIOCOOHOCTH K TBOPYECKOMY CO3MIATEIBHOMY COLMAILHO 3HAYMMOMY TPYIy B JOCTYIHBIX II0 BO3PAacTy COLMAIbHO-TPYJOBBIX POJISX, B TOM YHMCIE MPEANPUHUMATEIbCKOM
JIESITEJIFHOCTH B YCJIOBUSIX CAMO3aHSITOCTH WIIM HAEMHOTO Tpy/Ia.

VYuacTByonMid B COLMAIBHO 3HAYMMOM TpPYJIOBOH JEATENBHOCTH Pa3HOIO BHIAa B CeMbe, 00I1e00pa30oBaTeNbHOM OpraHU3allMH, CBOCH MECTHOCTH, B TOM YHCIIE OIUIAYMBACMOM TpYIE B
KaHHUKYJIAPHBIE IEPHOJb], C YYETOM COOIIOCHHS 3aKOHOIATeIIbCTBA.
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Bripaxkaronuii 0CO3HaHHYIO TOTOBHOCTB K IMOJIyYCHHUIO MPO(ECCHOHATHHOTO 00pa30BaHus, K HEMPEPHIBHOMY O0PAa30BAaHUIO B TCUCHUE KU3HHM KaK YCIOBUIO YCHCIIHOW MPO(ECCHOHANBHON U
0OIIECTBEHHOM IS TEILHOCTH.

[Nonumaromuii crienuduUKy TPYAOBOH ICATEIBHOCTH, PETyJIUPOBAHHS TPYIOBBIX OTHOUICHUN, C€aMOOOpa3oBaHUs © TNPO(ECCHOHANBHOW CaMOMNOATOTOBKM B HH(POPMALMOHHOM
BBICOKOTEXHOJIOTUYECKOM OOIIECTBE, TOTOBBIN YUUTHCS M TPYAUTHCS B COBPEMEHHOM OOIIECTBE.

OpueHTHPOBAHHBIN Ha OCO3HAHHBIN BBIOOpP cdepbl MpodheCCHOHATBHON TPYIOBOU MEATEIHPHOCTH B POCCUHCKOM OOIIECTBE C yUETOM JIMYHBIX )KHU3HEHHBIX TUIAHOB, IOTPEOHOCTEH CBOCH CEMBH,
oO1ecTsa.

IKO0JIOTHYECKOEe BOCITUTAHHE

JlemoHCTpHUpyIOmUii B MOBeACHUN C(HOPMHUPOBAHHOCTH HKOJIOTHYECKOW KyJIBTYyphl HAa OCHOBE NMOHWMAaHHS BIHSHHUSA CONHAIBHO->KOHOMHYCCKUX MPOIECCOB HA MPHUPOAY, B TOM HHCIE Ha
r7100abHOM yPOBHE, OTBETCTBEHHOCTH 3a JACHCTBHSI B IPUPOJHOM cpere.

Bripaxatromuii esrenbHOe HEMPUsITHE ACHCTBUM, TPUHOCSIINX BPEIl IPUPO/IE.

[Ipumensromuii 3HAHUSA €CTECTBEHHBIX M COIMAIBHBIX HAYK JJIS pa3yMHOT0, OEPEXITHBOTO IIPUPOIOTIONIB30BAaHIS B OBITY, O0OIIECTBEHHOM IPOCTPAHCTBE.

Vimeromuii v pa3BUBAOIIUI OIBIT YKOJIOTHYCCKH HANPABICHHOMN, MPUPOIOOXPAHHON, pecypcocOeperaroleii NesTeIbHOCTH, YYACTBYIOIIUI B €0 IPUOOPETCHUU APYTHMH JIFOIbMH.

Hem—mcw{ HAYYHOT0 IO3HAHUSA

JlesTenpbHO BRIPAXKAIOIIUI MO3HABATEIBHBIC HHTCPECHI B PA3HBIX MIPEIMETHBIX 00JIACTAX C YIETOM CBOMX MHTEPECOB, CIOCOOHOCTEH, JOCTIIKCHHIA.

OO6nafaronuii MPeACTaBICHUEM O COBPEMCHHOW HAYYHOH KapTUHE MHUpPA, JHOCTHKCHUSAX HAYKHM M TCXHUKH, apTyMCHTHPOBAHHO BBIPAXKAIONIUI MMOHMMAHUE 3HAYCHUS HAYKH B KHU3HH
poccuiickoro o0IecTBa, 00eCeYeHud ero 0e30MacHOCTH, TYMaHUTAPHOM, COIMAIbHO-YKOHOMUYECKOM pa3BUTHU Poccum.

JIeMOHCTPUPYOIIUIT HABBIKK KPUTHYCCKOTO MBIIIICHUS, ONPEICICHHS JOCTOBEPHOM HAYYHOH HH(GOPMAIIMY ¥ KPUTHKH aHTHHAYYHBIX [TPEICTABICHHN.

Pa3puBaronnii ¥ MPUMEHSIOMIUN HABBIKM HAOJIONCHUS, HAKOIUICHHS W CUCTEMAaTH3aluu (DaKTOB, OCMBICICHHS ONBITA B €CTCCTBEHHO-HAYYHOW M T'YMAHHTApHOW 00JACcTAX TO3HAHWS,
HCCIIENOBATEIBCKOM IEATEHHOCTH.

JucnurnmuHa criocoOcTByeT GOPMHUPOBAHHIO ITU(POBOM (KIIFOUEBOM ) KOMITETCHITMHT

Kona HudpoBas (kiawvyeBasi) KOMIEeTEHUMS
KK. 1 KommyHukanusi m koonepauusi B unppoBoii cpee
KK. 4. Ynpasiaenue naopmanmei u JaHHbIMU
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2. CTPYKTYPA U COJIEP)KAHUE YUYEFHOM JJUCIUILINHBI

2.1 O0beM IMCHUIJIMHBI M BUABI Y4e0HOH padoThI

Buj yueOHoi1 padoThI

0O0BeM B yacax

O0bem 00pa3oBaTeJIbHOM NMPOrPaAMMBbI TM CIUTIJIVHbI 144
OcHOBHOe coep:kaHue 116
BT. Y..

TEOPETUYECKOe 00YICHUE 82
MPAKTUYECKUE 3aHATUS 34
IIpo¢eccoHAILHO-OPHEHTHPOBAHHOE COACPKAHUE 10
BT. Y.:

TeopeTHyYecKoe 00yUeHne 2
IIPAKTUYECKHUE 3aHATH 8
IIpomexyTouyHas aTTecTanusa 3IK3aMeH , 2 ceMecTp 18
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2.2 TemaTnuyeckuii miiad u coaepxxkanue yueoHou qnucuumianabl OY AL 02 Xumus

®opmupyemsble
O0beM YacoB | KOMIIETEHIIUH U
JIP BocniuTanus

Conep:xanue yueOHOro MmaTepnaJia (OCHOBHOE M IPO(deCcCHOHATBHO-0PHEHTHPOBAHHOE), 1a00paTOPHBIE U

HaumeHoBaHHe pa3aeoB U TeM M
NPaKTHYeCKHe 3aHATHS, IPUKJIAAHONH MOAYIb (MPH HAJTUYMH)

1 2 3 4

1 cemectp 70 4. : T- 49 4., I13 - 21 u. (Brioyasg IOC S y.: T-14,, 113 - 4)

Ba3zoBblii MOAYJIb € PO eccHOHAIBLHO-OPHEHTHPOBAHHBIM CO/ICP/KAHHEM

PA3JEJ 1. TEOPETUYECKUE OCHOBBI XUMHUHU 32
(22(0)/10(0))
Tema 1.1 Coaep:xanue yueOHOro MaTepuaJja 10(6 (0)/4(0)) OK 01,02
Ctpoenne aTtoma. Atom. CoctaB aTroMHBIX siaep. XuUMHuUeckuil snemeHTt. W3ortombl. KoprmyckyJsipHO-BOJHOBOHM Iyaliu3m, 6 KK 4

Ilepuoanyeckuii 3aK0H 1 JIBOWCTBEHHAsT Mpupoja d3JckTpoHa. CTpOCHHE JJICKTPOHHBIX OOOJIOYEK AaTOMOB, KBAaHTOBBIC YHCIA.
Ilepuoanyeckas cucrema DHepreTHYecKre YPOBHU U MOAYpOBHH. ATOMHBIE opOuTanu. Knaccupukanus XuMHYECKIX JIEMEHTOB (s-, p-, d-,
XxuMHu4eckux daementon J[.U. fonemenTsl). Pactipenenenue 3IIeKTPOHOB 10 aTOMHBIM OPOWTANAM; MPHHINI MHUHHUMyMa SHEPTHUH, HMPUHIIHII
MeHnjeJieeBa Maynm, mpamino XyHzma. DNEKTPOHHBIE KOHQUTypamuyd aToMoB yieMeHTOB I — IV meprnomoB B OCHOBHOM U

BO30YKIICHHOM COCTOSIHWH, DJICKTPOHHBIE KOH(UTyparmun HOHOB. [loHSATHE 00 SHEprHM HOHHW3ALWH, YHEPTUU
CpPOACTBA K OJIEKTPOHY. OJIEKTPOOTPHUIATENbHOCTh. Ilepmommueckuii 3akoH u [lepmonmmdeckas cucrteMa
xumudeckux ameMeHToB J[.M. MengeneeBa. Cmsa3p Ilepmoamdeckoro 3akoHa u Ilepnogmueckoil CHCTEMBI
XUMHUUYECKHX DJIEMEHTOB C COBPEMEHHOW TeOopuel CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB
XUMHUYCCKUX DJICMCHTOB U 06pa3yeM1>1x nMHn HpOCTI)IX U CJIIOKHBIX BCIICCTB 110 prHHaM nu nepuo,uaM. 3Haquue
nepuoaudeckoro 3akona /.M. Mengeneesa.
IIpakTHyeckue 3aHATHSA
3aKOHOMEPHOCTH U3MECHEHUS CBOMCTB XMMHYCCKHX 3JICMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CI0XKHBIX BEIICCTB 3
0 TPYIIaM U epUoIaM.
PenieHne npakTHYECKUX 3aJaHUI HA COCTABIICHHUE AIICKTPOHHO-rpadudeckux Gopmyt aieMeHToB 1—4 meproIoB.
PenieHue 3a1a4 Ha HAXOXKICHUE MOJICKYJISIPHOM (hOPMYITBI BEIICCTBRA.
XapakTepucTHKa XUMUIECKHX JJIEMEHTOB B COOTBETCTBHE C UX DJICKTPOHHBIM CTPOSHUEM U ITOJIOKCHHEM B
MIEPHOANYECKON CHCTEME XUMHUIECKHX dJIEMEHTOB

KourpoJsbHast padora Ne 1 no Teme: «BXoqHOH KOHTPOJIbY» 1
Tema 1.2 Coaep:xkanue yueOHOro MaTepuaJja 8(6(0)/2(0)) OK 01,02
Crtpoenue BemecTna. Xumudeckasi CBs3b. BUIIbI XUMUUECKOW CBSI3M: KOBAJICHTHAS, MOHHAS, METa/UTHUecKas. MexaHu3Mbl 00pa30BaHuUs 6 KK'1
MHoroo0pa3ue BelecTB KOBaJICHTHOH CBSI3W: OOMEHHBIH W JOHOPHO-aKIENITOPHBIN. OHEprus © JJMHAa CBsI3W. [loJspHOCTS,

HaIpaBJIEHHOCTb U HAChIIAEMOCTbh KOBaJeHTHOH cBs3u. KpatHele cBsaA3u. BomopoaHas cBsi3b. MexMoIeKyIsIpHbIe
B3aMMOJICHCTBHUS. BaJIeHTHOCTD W BaJICHTHBIE BO3MOXKHOCTH aTOMOB. [ mOpuan3amnmsi aToMHBIX opOuTaieii. CBsa3b
3JIEKTPOHHON CTPYKTYPHI MOJIEKYJ C HX T€OMETPHYECKHM CTpOeHHEM (Ha TpUMepe COCOMHEHHWI >JIEMEHTOB
BTOporo mepuona). IlpencraBieHue O KOMIUIGKCHBIX — coenuHeHUX. COCTaB  KOMIUIEKCHOTO  HMOHA!
KOMILIEKCOoOpa3oBarenp, Juradgsl. KoopamHanmwoHHOEe uwncio. HOMEHKIaTypa KOMIUIEKCHBIX COSIHHCHHM.
3HaueHue KOMIUIEKCHBIX coeauHeHui. [loHsATHE O KOOpAMHAIIMOHHOW XUMHUH. BelecTBa MOJEKYJISIPHOTO H
HEMOJIEKYJISIPHOTO CTPOEHHUS. THIIbI KPUCTAITMYECKUX PELIETOK (CTPYKTyp) M cBoiicTBa BemlecTB. [loHsiTue o
JMCIIEPCHBIX cucteMax. MctunHble pacTBopbl. [IpeacraBienne o KOMIOMAHBIX pacTBopax. CriocoObl BhIpaKEHUs
KOHIIEHTpAllMU PacTBOPOB: MaccoBasl JIOJisi BEIIeCTBa B PacTBOpE, MOJsIpHAas KOHIeHTpauus. HacbllieHHble U
HCHACBIINICHHBIC  pacTBOpbI,  pactBopuMocTh.  Kpucrammormaparel. Knaccubukanuss u = HOMEHKIATypa
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HCOPIraHMYCCKHX BCUICCTB.

IIpakTHyeckne 3aHATHSA

Pemenune npakTHKO-OpUEHTUPOBAHHBIX PACUCTHBIX 3aJIaHUH Ha JUCTIEPCHBIC CHCTEMBI, HCIIOb3yeMble B OBITOBOI
W TIPOU3BOACTBCHHOW JESITEILHOCTH YENIOBEKa, C TIO3HMIMHA DKOJOTHYECKON Oe30MacHOCTH TOCISACTBUA U
TPaMOTHBIX PEIICHUH MPOOJIeM, CBI3aHHBIX C XHMHCH.

Tema 1.3
XuMHYecKHe peakmuu

Coaep:xkanue yuedOHOro MaTepuaja

14(10(0)/4(0))

Knaccupukanus XUMUYECKUX peakIni B HEOPTAHWIECKOW W OPraHMYECKOW XUMHUHU. 3aKOH COXpAHEHHS MacChl
BEIIECTB; 3aKOH COXPAHCHHS M IIPEBpAIlEHHs] SHEPTHM TPH XUMHYCCKHX pEeakmusx. 1ermoBble 3((deKTs
XUMH4Yecknx peaknuii. Tepmoxmmudeckne ypaBHeHHS. CKOPOCTh XMMHUYECKOM pEakIiH, €€ 3aBHCHMOCTH OT
pa3nuyHbIX (akTOpoB. ['OMOreHHBIE M TeTeporeHHble peaknuu. Kartamu3 u katamuzatopel. OOpaTtumble |
HeoOpaTHMbIe peakluh. XUMHUYecKoe paBHOBecHe. KOHCTaHTa XMMHUYECKOro paBHOBecHs. DaKkToOphl, BIUSIOIIUE
Ha MOJIOXKEHHE XUMHMYECKOI'0 PaBHOBECHUS: TeMIlepaTypa, JaBJICHHE M KOHLIEHTpPAIMM BEIECTB, YYacTBYIOIIUX B
peakuuu. [Ipunnun Jle llarense. DnexTponuruueckas auccounanus. CHiIbHBIE U ci1adble 31eKTpoauThl. CTeneHb
qucconanuu. MonHoe mpousBeneHue Boabl. Cpela BOJHBIX PacTBOPOB: KUCIOTHAs, HEUTpabHas, HIEIOYHAS.
Bonoponnsiii mokasatens (pH) pactBopa. I'maponmu3 coineil. Peakimm wnoHHOTO 00MeHa. OKHCIHTEIBHO-
BOCCTAaHOBUTENbHBIE peaknud. CTeneHb OKHcIeHHS. OKHCIHUTENF W BOCCTAHOBUTENb. lIpomecchl OKUCIECHUS U
BOCCTAaHOBJICHHS. BakHeHITHe OKUCITUTEINM W BOCCTAHOBHUTEIH. MeTOJ 3JEKTPOHHOrO OanaHca. DIEKTPOIU3
PacTBOPOB U PacIIaBOB BELIECTB.

10

HpaKTl/l‘{eCKﬂe 3aHATHSA

Brusiaue pa3snuuHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIUH;

Brusiaue pa3nuuHbIX (PaKTOPOB HA TOI0KEHUE XUMHYCCKOTO PABHOBECHS;
XUMHUUECKUE PEAKIMH B PACTBOPAX dJICKTPOIUTOB.

PacueTsl 0 ypaBHEHUSIM XUMHUYECKHX PEAKIUii C UCTI0JIb30BAHUEM MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHS) T'a30B, KOJMUECTBA BEIIECTBA

OK 01, 02, 04
KK'1

Pa3nen 2

HEOPTAHUYECKAS XUMHUSA

28(21(1)/7(2))

Tema 2.1
Hemetanasl

Coaep:xanue yueOHOro MaTepuaJja

16(11(1)/5(2))

Ionoxxenne HemetamoB B [lepuoanyeckoii cucreMe xumuueckux anmeMeHToB J[.W. MenpaeneeBa u 0coOOCHHOCTH
CTpoeHMs1 X aroMoB. PHU3NYECKHE CBOWCTBA HEMETAJUIOB. AJUIOTPOINHMS HEMETAIOB (Ha NpHMepe KHCIOopoJa,
cepsl, pocdopa u yriaepoaa). Bomgopon. [lonyuenue, pusndeckne 1 XMMUYECKHE CBOMCTBA (PEaKIMU C METaJUIaMH
Y HEMeTaJlJIaMH, BOCCTAHOBJIEHUE OKCHJIOB ¥ coiierd). ['mapunsl. TommBHbIE 31eMenThl. [anorensl. Haxoxnenue B
NpUPOAE, CHOCOOBI TONy4deHHs (HU3MTEeCKHe M XHMHYECKHe CcBoiictBa. [amoreHoBomoponbl. Baxneiimme
KHCJIOPOJICONIEPIKAIIAE COCAMHEHUSI TrayoreHoB. JlabopaTopHbIE W MPOMBIIUICHHBIE CHOCOOBI TIOXYYEHHUS
rayoreHoB. [IpuMeHeHne ranoreHoB W ux coenuHeHnid. Kucmopon, o3oH. JlabopaTopHble W TPOMEINIICHHBIC
CHOCOOBI TTONMy4YeHHs KHcIopoaa. PU3MUecKue M XUMHUYCSCKHE CBOIMCTBAa KHCIOPOAAa W O30HA; WX NPHMEHCHHE.
Oxcunpl u mepokcunsl. Cepa. HaxoxmeHwe B mpupone, CrocoObl IMOydeHHs, (U3NUECKHE W XUMHUYECKHEe
cpoiictBa. CepoBogopox, cymbdumsl. Okcuabl cepsl(IV) u (VI). CepHucrtas m cepHas KHUCIOTHI M HX COJH.
OcobOeHHOCTH CBOMCTB cepHOI KUCIOTHL. [IpuMeHenue cepbl u e€ coeanHeHuil. A3or. HaxoxneHue B npupoje,
CHOCOOBI MOJYYCHUs, (PU3NUECKUE U XUMHUYCCKUE CBOHCTBA. AMMmwuak, HUTpuabl. OKcUbl a3oTa. A30THUCTas U
a30THasl KUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHL. [IprMeHeHHe a30Ta M €ro COeAWHEHUI.
AzotHble ynooOpenus. Pocdop. HaxoxneHue B mpupone, crnocoObl NONyueHHs, (U3MYECKUE M XUMHYECKHUE
cBoiictBa. ®ochumer u pochun. Oxcumsl Gocdopa, oprodochopHas kuciora u ee conu. MeradhochopHas u
nupodocopuas kucnotsl, (ochopucras u QochopHoBatucTas kucnotel. [Ipumenenue dochopa u ero
coenuHeHnii. @ocdopHple ynobpenns. Yriaepoa. HaxoxkneHne B mMpupoje, criocoObl MOJy4YeHUs, GU3NIECKUE H

10

OK 01,02, 04, 07
KK 1,4
MK 1.1,2.2

15




xumuueckue cBoiictBa. Oxcuapl. yraepoaa(ll) u (IV), yronbHas kucnora u ee conu. [IpumeHenue yriepoaa u ero
coenunenuii. Kpemunii. Haxoxnenne B mpupone, cnocoObl Mmoiy4eHus, pU3HYecKue U XUMHYECKHUE CBOWMCTBA.
Oxcup kpemuusA(1V), kpeMHueBast KUCIOTa, CHIIMKAThl. [IpuMeHeHne KpeMHHsl U ero coeanHeHuil. CTekyo, ero
NOJY4YEeHUE, BUJbI CTEKOJL

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COlePKaAHUE

3uaueHue XxuMuu pu ocBoernu npodeccuii CIIO TexHomornyeckoro npoduss npoheccuoHanTbHOTo
00pa3oBaHusl.

1/2

IIpakTHyeckHe 3aHATHSA

Pewenue sxciepuMeHTaNIbHBIX 3a/1a4 10 TeMe «[ amoreHsi»;
Pemenne sxkcriepuMeHTaIBHBIX 3a7a4 TI0 TeMe «Cepa U ee COSTMHEHUS.
Pemenne SKcriepUMEHTAIBHBIX 3324 IO TeMe «A30T H (ochop M UX COCTUHESHHUS.

Tema 2.2
MeTasibl

Coaep:xanue yuedOHOro MaTepuaja

12(10(0)/2(0))

[Monoxenne wmerawioB B Ilepropmueckoil cuCTeME XHMHYECKHX dJ1eMeHTOB. OCOOEHHOCTH CTPOCHUS
9JIEKTPOHHBIX 000JIOUEK aTOMOB METAIOB. PacnpocTpaHeHre XUMHYECKUX 3JIEMEHTOB-METANIOB B 36MHOW KOpe
O6mue guznyeckue cBoicTBa MeTaiioB. [IpumMeHeHre MeTaiuioB B ObITY, Ipupoje U TexHuke. CIulaBbl METaLIOB.
DONEeKTPOXUMHUYECKHHA Pl HANPsDKEHHH MeTauioB. OOmue crmocoObl MOMYYeHHS METaUIOB: THIPOMETAILTYpPIHs,
MHUPOMETAILTYprusi, 3nekTpometamryprus. [lonstiue o xopposum MeTauioB. CrocoObl 3alIMTHl OT KOPPO3HH.
Obmas xapaktepuctuka MetamwioB [A-rpymmer [lepromudeckoil cHCTEMBI XMMHUYECKHX dIIeMEHTOB. Hatpuilt u
KallWii: ToydeHne, (pu3udecKine W XUMHYECKHE CBONCTBA, NMPUMEHEHHE IMPOCTHIX BEUIECTB M HX COCAMHEHHIM.
O6mras xapakrepuctika metawioB [[A-rpymmsr [lepronndeckoii cuCTeMBl XUMHUYECKHX 3JIEMEHTOB. MarHuii u
KaJIbIHIA: TIONTydeHre, (ZU3NIecKrne W XMMHYECKIE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB M MX COCHMHEHHIM.
XecrkocTh BOABI M CHOCOOBI €€ YCTpaHEHHUs. AJIIOMUHMI: NOydeHHe, (pU3NYeCKue M XMMHYECKHE CBOMCTBA,
NPUMEHEHHE IPOCTOTO BEIIECTBa M €ro coeJuHeHui. AMdoTepHble CBOICTBa OKCHIA M 'MIAPOKCHA AJIIOMHHUS,
THIPOKCOKOMIUIEKCHl ~ amoMuHus. OOmas XapakTepucTHKa MeTauloB MmoOouHblx moarpynn  (b-rpymm)
Ilepuonuueckoil cHCTEMBl XUMHUYECKHX 3JIEMEHTOB. (DU3MUECKHE MU XHMHYECKHE CBOMCTBa XpoMa M €ro
coequHeHuil. Oxcunsl u ruppokcuasl xpoma(ll), (III) u (VI). XpomaTbl M AUXPOMATHl, UX OKHUCIHUTEIIBHBIC
cBoiicTBa. Ilomyuenue u npumeHeHue xpoma. PU3nUecKre U XMMUYECKHE CBOMCTBA MapraHild U €ro COeIUHEHUN.
OcnoBuble coenuHerns mapranma (I1), (IV), (VI) u (VII). [lepmadranar xamums, ero OKUCIUTECIBHBIC CBOMCTBA.
Om3nYecKue U XUMIYECKUE CBOMCTBA XKele3a U ero coennHeHnid. OKcuapl, ruapokcuasl u conn xenesa(ll) u (I11I).
[lomydyeHne W TMpUMEHEHHE >Kelie3a W €ro CIUIAaBOB. Melb: MONyYeHHe, (H3MYECKUEe M XUMHUYSCKHE CBOWCTBA,
MIPUMEHEHHE TPOCTOrO BEIIECTBAa M €ro coeAuHeHWH. [[MHK: momydeHune, GU3NUECKHe W XUMHUYECKHE CBOWCTBA,
MPUMEHEHHE TPOCTOTO BEIIECTBA M €r0 COCAMHEHWH. AMQOTEpHBIE CBOWCTBA OKCHAA W THUAPOKCHIA IHMHKA,
THJIPOKCOKOMILIEKCHI LINHKA.

10

IIpakTHyeckne 3aHATHSA

Pemenne OKCIICPUMCHTAJIbHBIX 3aJa4 110 TEME «MeTabl TIaBHBIX OOATpYHIID»;
Pemenne OKCIICPUMCHTAJIbHBIX 3a4a4 110 TEME «MeTasisl T000YHBIX MOATPYIID»

OK 01, 02,04,07
KK 4

Paszgen 3

XUMUSA U KU3Hb

10(6(0)/4(2))

Tema 3.1

Coaep:xkanue yuedOHOro MaTepuaja

10(6(0)/4(2))

16




MeToabl MO3HAHUS B XHMHH.
XuMHuS ¥ JKH3Hb

Ponbp xumuu B oOecrieueHUH yCTOWYMBOIO Pa3BUTHA yesioBedyecTBa. [IOHITHE O HAy4HBIX METOJax MO3HAHUS U
METOAOJIOTUN HAy4YHOro HccieqoBaHus. HayuHble NPUHIUNBI OpraHU3allud XHMMUYECKOTO IPOMU3BOJCTBA.
[IpombInuIeHHBIE CHOCOOBI MOJYyYEHHs BAaXKHEHIIMX BEIIECTB (HAa INpUMeEpe NPOU3BOJCTBA aMMMaKa, CEpPHOM
KUCJIOTBI, MeTaHoua). [IpoMblluIeHHbIe crTocoOBl MOJMy4YeHHsT METa/UIOB M CIUIABOB. XHMMHUYECKOE 3arpsisHEHHUE
OKpY>Kalollel cpesibl U ero nociencrsus. [Ipodiaema nepepabOTKH OTXOJIOB M ITOOOYHBIX MPOAYKTOB. Ponb xumun
B obecrieueHnH »HepreTudeckoil 6e3omacHocTH. [IpuHIUIEBI «3emeHOd XUMUW». XUMHS W 3[0POBbE UeJIOBEKa.
JlekapcTBeHHBIE CpeAcTBa. [IpaBmiia HCIONB30BAHUS JIEKAPCTBEHHBIX IIpenapaTtoB. Pomb XMMUU B Pa3BUTHH
MeauIMHBL. XuMus nuny. OCHOBHbIE KOMMOHEHTH! IMUINM. [Inmessle no6aBku. Ponp xumum B oOecrmedeHUH
mumeBoil OezomacHocTH. KocMermueckne n mapdromepHsle cpenctBa. beiroBast xumms. [IpaBuia ©ezomacHOTO
WCIIONIB30BaHUs TpenapaToB OBITOBOH XMMHH B IOBCETHEBHOH XHM3HH. XUMHS B CTPOHTENBCTBE. BakHeimme
CTpOUTENIbHbIE MaTepuaibl (1ieMeHT, 0eToH). I[pOu3BOACTBO CTPOUTENIHHBIX MaTepHaloB. XHUMHS B CEJIbCKOM
xo3sicTBe. OpraHudyeckue W MHHepaibHble yaoOpeHus. Heopranumueckue Marepuanbl (KOHCTPYKLIMOHHBIC
MaTepHualbl, KpacKu, CTEKJI0, KepaMuka). Martepuainsl Juis djeKTpoHuky. HaHoTexHonoruu.

IIpakTHyeckHe 3aHATHSA

Pemtenune npakTHKO-OPHEHTUPOBAHHBIX 3alaHUI O PO HEOPTaHUUECKON XUMUU B
peueHny npo0IIeM KOOI MYEeCKON, SHEPTeTHIECKON M MHUIIEBOM 6€3011acHOCTH.

IIpodeccnoHaTEHO-OPHEHTHPOBAHHOE COJICPKAHNE:

Iouck n aHaIM3 KEHCOB O MPUMCHEHUH XUMHYCCKIX BEIICCTB U TEXHOJIOTUM C yIeTOM OyayIeit
npo¢heCCUOHANBHON JCSITEIBHOCTH.

0/2

OK 01, 02,04,07
KK 1,4
MK 1.1,2.2

Htoro 3a 1cemectp

70

2 cemectp 74 4. : T- 35 4., 113 - 21 u. (Brawouasg NOC 54.: T-1 4,113 -4), 1A - 18 u.

PA3JEJ 4

TEOPETUYECKHWE OCHOBBI OPT AHUUYECKOW XUMHWH

Tema 4.1
IIpenMeT oprannveckoii
XMMUH.
Teopust cTpoeHHsI OPraHUYECKUX
coequHeHnuii A. M. Bytiieposa

Coaep:xanue yueOHOro MaTepuaJja

9(6(0)/3(0))

[MpeaMer u 3Ha4YeHWE OPraHWYECKOW XHMMHUH, IPEICTABICHHE O MHOT00Opa3MH OPraHMYECKUX COCIUHEHHH.
DJIeKTPOHHOE CTPOCHUE aTOMa yIJIEpo/ia: OCHOBHOE M BO30Y)KAEHHOE COCTOSIHUA. BajleHTHbIE BO3MOXXHOCTH aToMa
yrieposa. XuMu4ecKas CBsI3b B OPraHMIECKUX COCAMHEHMAX. THIBI THOPUAN3AINY aTOMa yTieposaa. MexaHu3Mbl
00pa3oBaHUsl KOBAJICHTHOW CBs3M (OOMEHHBIH M JOHOPHOAKIENTOPHBIH). THITBI TMEepeKpPhIBAHUS ATOMHBIX
opburaneii: o- u m-cBs3u. OnwHapHas, MBOWHAsS M TpolHas CBsiI3b. CHOCOOBI pa3phiBa CBsA3eH B MOJEKYJax
opranndeckux BemecTs. IlonsTne o cBoOOZHOM pamukaine, Hykineodpunae u ekrpodune. Teopus cTpoeHHA
opraHuueckux coenuHeHuil A.M. ByTnepoBa u ee COBpEMEHHOE Pa3BUTUE — CTPYKTYpHAsl TEOPUs OPraHUYECKUX
COEIMHEHUH. 3HaUeHHEe TEOPUH CTPOCHUS OPraHUYECKUX COeAMHEHUH. MoJeKyIsIpHbIE M CTPYKTYpHbIE (OpMYIIBL.
CrpykTypHbIe (OpMYIIbI pa3IMuHBIX BUAOB: pa3BepHyTas, COKpalleHHas1, ckeneTHas. Vizomepus. Bunpl nsomepun:
CTPYKTYpHasi, IIPOCTPAHCTBEHHAs. OJIEKTPOHHBIE J(PQEKTHl B MOJEKyJIaX OPraHWYeCKHX COCAWHEHUI.
WHnykTuBHBIE 1 Me3oMepHBbIH 3G dekTsl. [IpeacraBienne o kiaccupUKauy OpraHn4ecKux BeuecTs. [loHsTHe 0
¢yHkuronanpHol rpymme. ['omosorus. 'omonorudeckue psiabl. HoMeHknarypa OpraHMYecKHX COEIMHEHUH
(cucremarnueckass ¥ TpHBHAIbHbIE Ha3BaHUs). OcoOCHHOCTHM M KiIacCH(UKAIMs OpPraHMYECKUX peakiuil.
OKHCINTENTbHOBOCCTAHOBUTENBHBIE PEAKIIUK B OPraHUIECKONH XUMUH.

6

HpaKTl/l‘{eCKﬂe 3aHATHSA

MozenupoBaHue MOJIEKYJI OPraHUYECKUX BEUIECTB.

CocraBiieHHE TOJIHBIX M COKPAILICHHBIX CTPYKTYpPHBIX ()OPMYJI OpPraHMYECKHUX BEIIECTB OTICIbHBIX KJIACCOB,
UCIIONIb3Ys MX HA3BaHMUS 110 CUCTEMATHYECKO HOMEHKIIATYpeE.

Pacuets! mpocteiieii popMyIbl OpraHIIECKON MOJIEKYIIBI, HCXOIS M3 3JIEMEHTHOTO cocTaBa (B %).

OK 01, 02,04,07
KK4

PA3JIE] 5

YTJIEBOAOPO/AbI

17(12(0)/5(1))
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Coaep:xanue yueOHOro MaTepuasia

5(20)/3(1)

Tema 5.1
IMpenenabHbIe YIJIEBOAOPOIABI —
AJIKAHbI, HUKJI0AJKAHBI

Anxanel. ['oMonormueckuid psa ankaHoB, oOmas (opMmyrna, HOMEHKJIATypa W HW30MEpHA. OJIEKTPOHHOE H
MPOCTPAHCTBEHHOE CTPOCHHWE MOJICKYJI allKaHOB, Sp3 -THOPHIW3AIM aTOMHBIX opOuTaneil yriepoza, G-CBS3b.
Koundopmeprl. ®usndeckue CBOWCTBA aJIKaHOB. XHMHUYECKHE CBOHCTBA allKaHOB: PEAKIMH 3aMEIICHUS,
W30MEpHU3aINH, TeTHAPUPOBAHIS, TUKIN3AINH, TNPOJIN3a, KPeKHHTa, TopeHns. Haxoxnenue B mpupose. CriocoOs
MOJYYCHUs ¥ NpuMeHeHue ankaHoB. [{ukmoankanel. O0mas hopMyna, HOMEHKIATypa U u3oMepus. OCoOCHHOCTH
CTPOCHHUS W XUMHUYECKUX CBOMCTB MaJBIX (I[MKJIOMPOIAH, ITUKIO0YTaH) U OOBIUHBIX (I[MKJIOTICHTAH, IIUKJIOTCKCaH)
uKIoakaHoB. CriocoObl MOTyYeHHs U MPUMECHECHUE [UKIOAIKAHOB.

2

OK 01, 02,04,07
KK 4
K 2.2

IIpakTHyeckHe 3aHATHSA

Pemenne PacCUYCTHLIX 33444 10 YPABHCHUAM peakunﬁ C Y4aCTHUEM OPraHNYCCKUX BCILCCTB.

IIpodeccnoHaNTbHO-OPHEHTHPOBAHHOE CO/ICPKAHNE!

Pewenne npodeccroHanbHO-OPUEHTUPOBAHHBIX — 33aHHUM 110 COCTABJICHHIO XUMUYECKUX PEAKLHH, OTPaXKalomnX
XMMHUYECKYI0 aKTHBHOCTb OPTaHMYECKHMX COCJMHEHMH B Ppa3IMYHBIX cpenax (IPUPOJHBIX, OWOJIOTHUECKHX,
TEXHOTCHHBIX).

Tema 5.2
HenpeneabHbie
yIJ1€BOI0POAbI:

aJIKeHbl, aJIKaJANEeHbI,

AJIKHUHBI

Coaep:xkanue yueOHOro MaTepuaja

4(40)/0(0)

Ankenbl. ['oMONOTHYECKUI Pl aIKEHOB, 00IIas (opMyia, HOMEHKIATYpa. DICKTPOHHOEC U IPOCTPAHCTBCHHOEC
CTpPOEHHE MOJICKYJI aJKEHOB, Sp2 -THOpUAM3AIUS aTOMHBIX OpOWTaled yriepoja, o- U m-cBsa3u. CTpyKTypHas H
reoMmerpudeckas (IMC-TpaHc-) u3oMepus. Dusmyueckrne CBOMCTBA aKEHOB. XWMHUYECKHE CBONCTBA: PEAKIHMH
MIPUCOCTNHEHNS, 3aMEIICHNUS B 0-TIOJIOKEHHUE TP ABOMHOMN CBS3M, MOJMMEPH3ANN U OKUCIeHHs. [IpencTaBieHme
0 MEXaHU3Me PEeaKIy IEKTPOPIILHOTO nprcoennHeHus. [IpaBmro MapkoBHIKOBa. KauecTBeHHbIE peakIny Ha
IBOWHYIO CBsi3b. CHOCOOBI TONMy4YeHHS W TPHUMEHEHHE alKeHOB. AjkaaueHsl. Kimaccmpukamus ajaxaJneHOB
(compshKeHHBIC, W30JUPOBAHHBIC, KyMyIHpPOBaHHbIC). OCOOCHHOCTH JJICKTPOHHOTO CTPOCHUS M XUMHYCCKHX
CBOWCTB CONPSIKCHHBIX NUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conpsbkeHHBIX THEHOB. CocoObI
MOJMYYCHUS W TMPUMCHCHHE aJKaIueHOB. AJKHHBL. ['OMOIIOTHUECKUI psJ aJKWHOB, oOmas ¢opmya,
HOMEHKJIATYypa U HU30MEpHsi. DIEKTPOHHOE M MPOCTPAHCTBCHHOE CTPOCHHE MOJICKYJ aJIKWHOB, SP-THOPUAM3ALUS
JJIEKTPOHHBIX oOpOWTasieli atoma yriepoaa. PuU3nMUEcCKUe CBOWMCTBA ajJKHHOB. XMMHUUYCCKHE CBOWCTBA: pEaKIHH
MNpUCOCANHEHU, AUMEpU3AllUU W TpUMEpU3aluH, OKUCJIICHUS. Kucnoruele cBoiicTBa AJIKWHOB, HMCIOIIUX
KOHIIEBYIO TpPOIHYIO CBs3b. KadecTBeHHBIE peaknnu Ha TPOWHYIO CBs3b. CHOCOOBI MONYYCHHS W MPUMEHEHHE
AJIKWHOB.

4

OK 01, 02,04,07
KK'1

Tema 5.3
ApomaTnyeckue
YIJ1€BOAOPO/bI (APEHbI)

Coaep:xkanue yuedOHOro MaTepuaja

2(2(0)/0(0))

ApoMaTH4ecKHe YTIeBOAOPOIBI. 1'oMonoTHYeckuil psixi apeHoB, obmas (opMyiia, HOMEHKIATYpa M M30MEpPHSL.
ONEeKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHWE MOJEKyNIsl OeH3oida. [IpaBmio apOMaTHYHOCTH, TPHUMEPHI
apoMaTUYeCKUX coenHeHu. DU3MUeCKUe CBONCTBA apeHOB. XMMHUYECKHE CBOWCTBA OCH30JIa U €r0 TOMOJIOTOB:
peakiyu 3aMelieHus] B OCH30JIbHOM KOJIBIC U YIJIEBOJOPOIHOM PAJHKAIe, PEaKIMK MPUCOCTUHEHUS, OKUCICHHE
roMoJsioroB OeHsona. Peaknuu a3nekrpoduibpHOro 3amerieHus. [IpencraBieHne 00 OPUCHTHUPYIONIEM JCHCTBUH
3aMecTUTE]ed B OCH30JIBHOM KOJbBIIE HA NMPUMEPE aTKWIBHBIX PajMKalioB, KapOOKCHIIBHOW, THAPOKCHUIIBHEIMH,
aMHUHO- M HUTPOTPYII, aTOMOB TrajoreHoB. OCOOCHHOCTH XHMMHYECKHX CBOHCTB cruposa. llommMepusanus
ctaposna. CriocoObl MOTyUYeHHs M IPUMEHEHHE apOMaTHICCKHIX YTIICBOJOPOIOB.

2

OK 01, 02,04,07
KK'1

Tema 5.4
IpupoaHbie UCTOYHHKH
YIJIEBOOPO/IOB U UX
nepepadorka

Conep:xkanue yuedOHOro MaTepuaja

2(2(0)/0(0))

[puponusiit ra3. INonytHeie HedTsHBIE ra3bl. HedTh 1 €€ npoucxoxaenne. KaMeHHBIH yroab M HIPOILYKTHI €ro
nepepabotku. CriocoObl nepepadboTky HedTH: IeperoHKa, KPEeKHHT (TEPMUYECKHUH, KaTaTUTHYECKHii), pu(opMUHT,
nuponus. [Ipoaykrsl nepepaboTku He(TH, UX NMPUMEHEHHE B NMPOMBIIUIEHHOCTH U B ObITy. 'eHeTnueckast cBs3b
MEK/1y Pa3IMYHBIMU KJIACCAMH YTIICBOAOPOJIOB

2

OK 01, 02,04,07
KK'1
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Tema 5.5
I'anorennpousBoaHbIe
YIJIeBOJOPOI0B

Coaep:xanue yueOHOro Matepuaja

420)/2(0)

DONEeKTPOHHOE CTPOCHHE TaJIOTEHONPOM3BOIHBIX YITICBOAOPOAOB. Peakunm 3amemieHns rajoreHa Ha THIPOKCHII,
HUTPOTPYITY, IHAHOTPYTITY, aMIHOTPYTITy. J[eficTBHe Ha TaJOreHIIPON3BOIHBIC BOJHOTO M CIIMPTOBOTO PacTBOpa
menoyn. B3amMopedcTBHE IUTANOTeHAJIKAHOB C MarHMEM W IMHKOM. lIOHSATHE O METauIo0pTraHHYEeCKHX
coeMHEeHMX. VIcrmomp30BaHne TATOTCHIPOM3BOHBIX B OBITY, TEXHUKE M B CHHTE3E.

2

OK 01, 02,04,07
KK 4

HpaKanecm{e 3AHATHSA

Tlonydenue 3TuneHa U U3y4eHUE €ro CBOMCTB.

PacuérHple 3amaun: — ompenelcHHE MOJCKYJSPHOW (OPMYIBI OPraHMYECKOTO BEUIECTBA IO MACCOBBIM JOJISIM
aTOMOB JJIEMEHTOB, BXOJISIIINX B €r0 COCTAB;

HAXOXKIACHUC MOJCKYJISPHOW (POPMYJIBI OPraHMYECKOrO COCTUHEHHUS MO Macce (00beMy) MPOAYKTOB CrOPaHUS;
pacy€Thl 10 YPaBHEHUIO XUMHUECKON peaklnu

Pasznen 6

KHUCJIOPOACOAEPKAINIUE OPTAHUYECKHUE COEJUNHEHUSA

17(10(0)/7(1))

Tema 6.1
Couprsl. @eHoJ

Coaep:xanue yue0HOro MaTepuaia

7(4(0)/3(D)

[IpenensHbIe OMHOATOMHBIE CTUPTHI. CTpOCHHE MOJIEKYJ (Ha MpHMepe METaHOJa W dTaHoJa). | OMOoJorHIecKuit
psan, obmas Gopmyna, u3oMepusi, HOMEHKIATypa W KiacCHUPUKAIUsA CUPTOB. PU3NIECKUE CBOMCTBA CITMPTOB.
Bopoponnas cBsizb. XMMHUYECKHE CBOMCTBA: PEAKLUM 3aMELIEHUs, AeTHIpaTallii, OKUCICHUS, B3aUMOJIEHCTBUE C
OpraHWYeCKMMH W HEOPTaHWYeCKUMH KHciIoTaMu. KadecTBeHHas peakiusi Ha OJHOATOMHBIE CITHPTBI.
Odu3HoNIOrHYecKoe ICUCTBUE 3TAHOJA M METaHOJa Ha OpraHu3M 4enoBeka. CrocoObl MONYyYeHUS U MPUMCHEHUE
OJTHOATOMHBIX cUPTOB. [IpocThie 3(hupbl, HOMEHKIATYpa U u3oMepus. OCOOCHHOCTH (PU3MYCCKUX U XUMHUCCKUX
CBOWMCTB. MHOT0ATOMHBIC CITUPTHI: STHJICHIJIMKONb U TIUICPUH. DU3NUECKUE M XUMHYCSCKUE CBOICTBA: PEAKIIUU
3aMEIICHUS, B3aMMOJCHUCTBHEC C OPraHUYCCKAMHU M HEOPTaHUYCCKUMHU KHUCIOTAaMH, KaueCTBEHHAs pCakIus Ha
MHOT'OATOMHBIC CIHUPTHL. DHU3HONIOTHYECKOE JeHCTBHE Ha OpraHu3M dYeinoBeka. CrmocoObl TOIYYCHUS U
MPUMEHEHUE MHOTOAaTOMHBIX crnupToB. PeHon. CTpoeHue MONEKyJbl, B3aUMHOE BIUSHUE THIPOKCOTPYMIBI U
OeH3onbHOTO sinpa. Om3mueckue cBoiicTBa (penoma. OcoOEHHOCTH XMMHYECKUX CBOWCTB (heHONa. KauecTBeHHBIE
peaxmmu Ha peron. TokcuanocTs perona. CrocoOsI moMyyeHns U npuMeHenue penona. deHonadopmabaeruaHas
CcMoJIa.

4

HpaKanecm{e 3aHATHSA

Pemenne skcriepuMeHTaIbHBIX 337a9 Ha WACHTU(QHUKAINIO OPTaHUIECKAX COCTMHEHUH
PemeHne SKcriepuMEHTAIBHBIX 3324 10 TeMe «CIUpTH U (hEHONBI»;

IIpodeccHoHAILHO-OPHEHTHPOBAHHOE CO/IEPKAHNE:
Peuienne npogeccHoHaIbHO-OPUSHTHPOBAHHBIX 33/1a4.

OK 01, 02,04,07

KK 4
K 2.2

Tema 6.2
KapOonuniabHbie
COCMHCHHUS:
albJern/ibl 1 KeTOHBI.
KapOoHoBbIe KHCIOTBI.
Cao:xuble 3¢upsbl.
Kupsbi

Coaep:xkanue yuedOHOro MaTepuaja

6(4(0)/2(0)

KapOoHmnbHBIE COCOMHEHHUS: aNbIeTHABl M KETOHBL ODIEKTPOHHOE CTPOCHHE KapOOHHIBHOH TPYIIIIHL.
l'omonornueckrue psapl albAETHAOB M KETOHOB, oOmas (opmyna, M30MepHs W HOMEHKiarypa. duszndeckue
CBOMCTBA aNBJETHJOB M KETOHOB. XMMHYECKHE CBOMCTBA albJETHJOB M KETOHOB (PEAaKLUUH IPHCOETHHEHHMS).
[IpencraBnenne o MexaHU3Me peakunii HyKJeopHIbLHOTo npucoeuHeHus. OKHUCIeHNe allbAer 0B, Ka4YeCTBEHHbIE
peakuuu anpaeruoB. CriocoObl ONyYeHNsT 1 IPUMEHEHNE aIbJEeTHI0B U KeTOHOB. OJTHOOCHOBHBIE MpeAeIbHbIE
KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHUSI MOJIEKYJ KapOOHOBBIX KHCJIOT. M3oMmepHss M HOMEHKIATypa.
®u3nyecKkue CBOMCTBA, BOJOPOIHBIE CBA3M. XHUMHUYECKHME CBOMCTBA: KHUCJIOTHBIE CBOWMCTBA, peaKLUUs
STepUpHUKAINN, PEAKIINN C YIaCTHEM yTIIEBOJIOPOIHOTO panukana. [IoHATHe 0 IPOU3BOAHBIX KapOOHOBBIX KUCIIOT:
CIOXXHBIE S(HPBI, AHTUAPHUABI, TaJOTCHAHTUAPHUABI, aMHuAbl, HUTPMIBL. OCOOEHHOCTH CBOWCTB MypaBbHHOU
KHCIOTEI. MHOroo0pa3ue KapOOHOBBIX KHCJIOT. OCOOCHHOCTH CBOWCTB HENPEACIbHBIX M apOMAaTHYCCKUX

4

OK 01, 02,04,07
KK'1
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KapOOHOBBIX KUCIIOT, TUKaPOOHOBBIX KHCIIOT, TUAPOKCUKAPOOHOBBIX KWIIOT. [IpecTaBuTennu BRICIINX KapOOHOBBIX
KHCJIOT: CTCapHHOBAs, MaJbMUTHHOBAS, OJICHHOBAs, JIMHOJICBAS, JIMHOJICHOBAS KUCIOTHL. CrocoOBI MONyYeHUs U
NpUMEHEHHUE KapOOHOBBIX KHCIOT. CroxHble dQupsl. ['omosiorudeckuil psin, oOmias ¢Gopmyia, H30MEpUs H
HOMeHKJIaTypa. JKupsl: cTpoeHue, pu3ndeckiue 1 XMMUYECKHUE CBOMCTBA KUPOB: THIIPOJIU3 B KHCJIOH U IICTOYHON
cpenax. OCOOCHHOCTH CBOWCTB YKHPOB, COACPIKAIINX OCTATKH HETIPECIIbHBIX KHUPHBIX KUCIOT. JKUpeI B ipupoe.
MpbUIA Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, WX Morollee naeiictBue. [IOHATHE O CHHTETHYECKHX MOIOIINX
cpencteax (CMC)

HpaKTl/l‘{eCKﬂe 3aHATHSA

Pemienue sxcrepuMeHTaNbHBIX 3324 10 TeMe «KapOoHOBbIe KUCITOTHI. CIOXKHBIC S3(QUPBI.

Pacu€rHble 3ama4n: omnpenesncHHe MOJCKYJSIPHOW (DOPMyNbl OpPraHMYECKOro BEIECTBA MO MACCOBBIM JOJISIM
aTOMOB JJIEMEHTOB, BXOJISIIIMX B €r0 COCTaB; Mo Macce (00beMy) NPOYKTOB CrOPaHHMsI; 10 KOJIMYECTBY BEIIECCTBA
(Macce, 00beMy) IPOIYKTOB PEAKIMHU ¥/MIIM MCXOIHBIX BEIIECTB; — PEIICHHE PacUETHBIX 3aJad Ha OIpe/IeiIeHne
JIOJIM BBIXO/IA MTPOJYKTA PEaKLUK OT TEOPETUUECKH BO3MOXKHOIO

Tema 6.3
YraeBoabl

Coaep:xkanue yuedOHOro MaTepuaja

42(0)/2(0)

OO0mas xapakTepHuCTHKa YriaeBoaoB. Kinaccudukaius yriieBoaoB (MOHO-, TWW TOJHCaxapuasl). MoHOCaXapuibl:
TI0K03a, (pykTo3a, pmbo3a, rajgakrosa, Ae30KcupuOo3a. DU3NUECKHe CBOWCTBA M HAXOXKAEHHE B IPHUPOJE.
®otocuntes. OnTnyeckas nzomepusi. Konbuaro-1entas TayToMepusi Ha IpUMEpPe MOJIEKYJIbI TIIIOKO3bI, IPOEKIUH
Xeyopca, 0- U PaHOMEPHI INIOKO3bl. XMMUYECKHE CBOMCTBA IJIIOKO3BI: C YYaCTUEM CIIUPTOBBIX U ANbIETHIHOM
TpYyII, CHOUPTOBOE M MOJIOYHOKUCIOE OpoXKEeHHe TIIIIOKO3bl. [IpMMEHEeHHe TIIIIOKO3bl, €€ 3Ha4YeHHe B
KU3HEACSATEIBHOCTH oOpranu3ma. Jlucaxapuisl: caxapo3a, MajbTo3a M JIakTo3a. BoccraHaBiuBaromue Hu
HEBOCCTaHaBJIMBAIOIMe aucaxapunsl. [maponus caxapospl. Haxoxknenue B mpupoae H  IPUMEHEHHE.
[Nonucaxapuapl: Kpaxmal, TIIMKOTeH U 1esuTosio3a. CTpoeHre MakpoMOJIeKyJ KpaxMalia, NIMKOTeHa | IeIUTI0NO03bI.
Om3nyecKue CBOMCTBa KpaxMaia M IIeIUTIONO3BI. XHWMHUYECKHE CBOWCTBA Kpaxmana (THOPONN3, KadeCTBEHHAsS
peakmusa ¢ Homom). XWMHUYECKHE CBOWCTBA IIEIUTIONO3BI (THUAPOJIH3, PEakus IOJydeHHe 3()UPOB IEIUTIONO3HI).
TToHsiTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTATHBIHN IIIEJIK).

2

OK 01, 02,04,07
KK'1

Paznen 7

A30TCOJEPKAIIME OPTAHUMYECKHE COEJIMHEHUSA

7(4(0)/3(0)

Tema 7.1
AMMHBI.
AMMHOKHCJO0TBI. Bekn

Conep:xanue yueOHOT0 MaTepuajia

AMUHBI — OpraHAYecKHe MPOU3BOAHBIC amMMuaka. Kinaccudukamus aMuHOB: anudaTHvecKue U apoOMaTHYCCKUC,
MCPBUYHBIC, BTOPUYHBIC M TpeTwdHble. CTpoeHHE MOJNEKyJ, oOmas QopMmyna, H30Mepus, HOMCHKIATypa H
(usnveckue cBoicTBA. XMMHUYECKOE CBOWCTBA amU(paTHYCCKHMX aMHHOB: OCHOBHBIC CBOWCTBA, aJKUIIMPOBAHHE,
peaKIuu ¢ a30TUCTON KucaoTol. CoNn amKuiIaMMOHHS. AHWIMH — MIPEJICTAaBUTEh aMUHOB apOMAaTHIECKOTO PSJia.
Crpoenne aHwIMHA. B3anMHOe BIMsSHUE TPYII aTOMOB B MOJIeKyIe aHIMHA. OCOOEHHOCTH XUMHYECKIX CBOMCTB
agmmHa. KadecTBeHHble peakuny Ha aHWIMH. CIIOCOOBI IONTydeHHe W NMpHMEHEHHe almn(paTHISCKIX aMHUHOB U
aHWIMHA W3 HATpoOeH3o0ma. AMHHOKHCIOTH. Homenkimatypa u m3omepus. OTHenbHBIE TMPEICTABUTENN O
AMHUHOKHUCIIOT: TJIHIWH, aJaHWH, (CHWIAJAHWH, CEpUH, TIYyTaMHHOBAas KHCIIOTA, JU3WH, IHCTeHH. OnTHdeckas
“30Mepusi aMMHOKUCHOT: D- u L-amuHOkHCcIOTE. PU3HYECKUE CBOMCTBA aMUHOKHUCIOT. XUMHUYECKUE CBOMCTBA
AMHHOKHUCIIOT KaK aM(OTCPHBIX OPraHMYCCKUX COCIUHCHUH, peakius [OJMKOHICHCAMH, O0pa30BaHUC
HGHTI/I,HHOI‘/II CBsI3U. BI/IOHOFH‘{GCKOG 3HAYCHUC aMHUHOKHUCJIOT. CI/IHTGS ICNITUa0B. BCHKI/I KakK HpI/IpO,HHbIe HOHl/IMepr.
IlepBuuHasi, BTOpUYHAS U TPETUYHAS CTPYKTYpa OeNKOB. XUMHUYCCKHE CBONCTBA OCJIKOB: TUAPOJIM3, ICHATYPAIHS,
KAQUCCTBCHHBIC peaKuym Ha 6em<1/1. HOH}ITI/IG 06 a30Tcoaep>KaLu1/1x FCTGpOHI/IKJII/I‘-ICCKI/IX COCONHCHUSIX.
[TupUMUAMHOBBIC M IYPHHOBBIC OCHOBaHUs. HYKIICHHOBBIC KUCIOTHI: COCTAB, CTPOCHUE M OMOJIOTHYECKOE POJIb.

4

IIpakTHyeckne 3aHATHSA

Pemenne OKCIICPUMCHTAJIbHBIX 3aJ4a4 10 TEME <<A3OTCOZI€p)KaIIII/I€ OpTraHU4YCCKHUC COCAUHCHUS
Pemenne OKCIICPUMCHTAJIbHBIX 3a4a4 110 TEME «Pacno3HaBaHue OpPraHnu4CeCKux COGﬂI/IHGHHﬁ)).

OK 01, 02,04,07
KK 4
K 2.2
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PacuérHple 3amaun: — ompeznereHUe MOJIEKYJISIPHOH (DOPMyIJbl OPraHHYECKOTO BELIECTBA [0 MAacCOBBIM JIOJISIM
aTOMOB JIEMEHTOB, BXOJSIIIUX B €0 COCTaB; MO Macce (00beMy) IPOJYKTOB CrOPaHHMS; 110 KOJIMYECTBY BEIIECTBA
(Macce, 00beMy) IPOIYKTOB peakUH /WM UCXOHBIX BELIECTB;

Paszgen 8

BBICOKOMOJIEKYJIAPHBIE COEJUHEHUSA

6(3(1)/3(2))

Tema 8.1
Bricokomoneky IsIpHBIE
COeMHEHHS

Coaep:xanue yueOHOro MaTepuajia

OCHOBHBIC TOHATHS XHMHH BBICOKOMOJICKYJIAPHBIX COEIMHEHUI: MOHOMEp, IOJHMEp, CTPYKTypHOE 3BEHO,
CTENECHb IOJIMMEPU3AINH, CPEIHss MOJIeKyIsapHass Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH — MMOJMMEepU3alMs 1 MOJMKOHAeHcaus. [IpecTaBinene o crepeoperyysipHOCTH U HaJAMOJIEKYJISIPHOH
CTPYKTYpE MOJIMMEPOB, 3aBUCMOCTh CBOIMCTB MOJIMMEPOB OT X MOJIEKYJISIPHOTO M HaJMOJICKYJISIPHOTO CTPOCHHUSL.
IMomumepHble Marepuansl. IlmacTMaccsl  (TONMATHICH, TOJHIPOIMIEH, IOJUBHHWIXJIOPUA, ITOJHCTHPOIL,
MTOTMMETHIMETaKPHIIAT, IONUKApOOHATHI, HOJMATHICHTepedTanar). YTWwim3anuusi H IepepaboTKa IUIACTHKA.
OnacToMepsl: HaTypajJbHBIM, CHHTETHYECKHE Kaydykd (OyTaIweHOBBIH, XJIOPONPEHOBBIA, W30NPEHOBBIN) U
cUMKOHBI. Pe3umna. BojokHa: HaTypaimbHBIE (IIEpCTh, IMIENK), UCKYCCTBEHHBIC (BHCKO3a, alleTATHOE BOJIOKHO),
CHHTETHYECKHE BOJOKHA (KampoH W JaBcaH). l[lommMmepbl crenuanbHOTO Ha3HaueHWs (TeduioH, KeBiap,
JICKTPOINIPOBOISIIIE TOJUMEPB], OuopaziaraeMble HOJMMEPHI).

OK 01, 02,04,07
KK 1
K 1.1 ,2.2

HpaKTl/l‘{eCKﬂe 3AHATHSA

Pemmenne OKCIICPUMCHTAJIBHBIX 3a1a4 110 TEME «Pacmno3HaBaHme mIacTMacc ¥ BOJIOKOHY

IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE CO/IePKAHNE!

1. Keiichl (¢ yuerom Oyayieii nmpodhecCHOHAIBHOMN NEATEIbHOCTH) Ha aHaIu3 WHGOPMAIIMK O TPOU3BOJACTBEHHON
JICSITETPHOCTH 4YEJIOBEKA, CBA3aHHOW C MepepabOTKONW W TOJYYEHHEM BEIIECTB, a TaKKE C HSKOJIOTHYCCKOH
0€301acHOCTBIO.

1/2

Htoro 3a 2 cemecTp

56

IIpomekyTouHasi aTTecTanus — B popMe IK3aMeHa:

IloaroroBka K 3k3aMeHY (KOHCYJILTALMSA)

12

JK3aMeH

Bcero yacos

144
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3. YCJOBUA PEAJIM3ALIMA ITPOTPAMMBI YYEBHOM TUCITATIINHBI

3.1. MaTepuajIbHO-TeXHHYECKOe o0ecreyeHne

3.1.1

3.1.2

3.13

3.14

Peanmauml nmporpamMmbl JUCHUTIIIMHBI TPCAIIOJIAract HaJIn4unue
y4ueOHOro kKabuHeTa EcTtecTBO3HaHMS

[yKClS’blGaemC}l HAumeHoearue Ka6uHema, C653AHHO20 cpeaflus’auueﬁ

oucyuniumvl]
nabopaTopun
3aia ouobIMoTeKa;
YUTAJIBHBIN 3aJ1 C BBIXOJIOM B ceTh MIHTEpHET.
MacCTEepPCKUX

3.1.5. OGopynoBanue yueOHOTO KaOUHETA (1abopamopuu, Macmepckou, cmyouu) i pabodnx MecT:

HaumeHOBaHUA 00HEKTOB U CpeACTB MATCPHUAJTBbHO-TEXHHYIECKOI'0 odecnevyeHust

IIpuMeuyanus

KaOuner Nell EcTecTBO3HAHHUSI ¢ METOMKOI MpenogaBaHus

Ilocagounsie MecTa st CTYACHTOB

26

Pabouee MecTo npenoaBares

1

Jlocka

1

TexHHUeCKHE CPeICTBA 00yUeHHsI

Komnerorep

MynpTHMEIMA IPOEKTOP

DKpaH

JKpaHHO-3BYKOBbIE MOCO0OHs (MOI'YT ObITH B IH(POBOM BHIE).

KommiekT anmapatHo-iporpaMMHBIX cpectB Ha Oaze [1K

IleuaTHBIE MOCOOHS

KoMrutiekT HarisaHbIX TOCOOHUH 10 peaMeTy « XuMus» (yaeOHUKH,
CIIPABOYHHUKHU MHCTPYKITUH)

Y4eOHO-MeTOAMYeCKHE MAaTePHAJbI 10 JUCHUILINHE

KomruiekT yueOHO-HarSITHBIX TTOCOOMH 110 00IIIe U HEOPTaHUYECKOU
XUMUHN: IIJIaKaTHhI, TaGHI/H_H)I

[Tpubops! ns IEMOHCTPAIIUU XUMUYECKUX MPOIIECCOB M PEaKIIUi

Konnexuun

MGTO,Z[I/I‘-IGCKI/IG YKa3aHUA K BBITOJIHCHUIO IMTPAKTUICCKUX 3aHATHN U
71a00paTOPHBIX pabOT

VL

Mojaean, MakeTbl

YciaoBHBIE 0003HAYECHUSA

I — oemoncmpayuonnwiti sxzemniap (1 9x3., Kpome cneyuanbHo 02080PEHHBIX CVYAes),
K — noanwiii komniexm (ucxoos uz peanvHot HANOIHAEMOCIU 2PYINbL),
@ — komnaexm 051 YpoHmanbHOU pabomul (NPUMEPHO 8 08d pa3a MeHbvlie, YeM NOTHbLU
KOMNIEKm, mo ecmbv He MeHee 1 9K3. Ha 08X 00y4aowuxcs);
I1 — xomnnexm, Heo6X0OUMbLLL 0151 NPAKMUYECKOU pabombl 8 2PYNNAx, HACUUMbIBAIOUUX 1O
HecKobKo obyuarowuxcs (6-7 9K3.).

3.2. UnpopmanmonHoe odecneyeHne 00y4eHus
Ilepedyenn ucnoib3yeMbIxX y4eOHbIX H31aHuil, UHTepHET-pecypcoB, JONOJTHUTEIbLHOH

JUTEPATypbl
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OcHOBHBIC HCTOYHHKH:

1. Ta6puensu O.C. Xumus u1st npoheccuii U CrienuanTbHOCTEH TEXHUYECKOTo Mpoduis
Y4YeOHHK TSI CTY. YupexaeHuii cpea. npod. oopazosanus/ O.C.I"abpuensH,
N.I".OctpoymoB. — 9-e u3n., crep.- M.: M3narensckuii neHTp «Akagemus», 2020.- 2723 c.,
[8]c. uB. mi1. ISBN 978-584468-9404-8

2. Epoxun FO.M. Xumus uis npodeccuii ¥ creruaibHOCTeH TEXHUIECKOTO U €CTeCTBEHHO-
Hay4YHOTO Mpoduiiei: yaeOHUK I CTYA. YUpexAeHUH cpen.mpod. oopazoBanus/ F0.M.
Epoxun, N.b. KoBanesa.-8-e uzn., crep. - M.: U3narensckuil neHTp «Akanemusn», 2021. -
496¢. ISBN 978-5-4468-9909-8

JlonoTHUTEeIbHbIE HCTOYHUKH:

1. Epoxun FO.M. Xumus. YueOHuk. - MockBa «Akanemusi», 2014

2. Hosommnckuit .M., HoBommnckas H.C. Oprannueckas xumusi.11 xinacc. bazoBblii
YPOBEHB: YUEOHHK AJI 00111€00pa30BaTENbHBIX yUpexkaeHui.- 4-¢ u3a.-M.: OO0 «TU ]y
Pycckoe cnoBo-PC»,2010.-176¢

3. Howommuckuii U.U., HoBommuckas H.C. Xumus.10 knacc. ba3oBbeiil ypoBeHb: Y4eOHHUK
111 00111€00pa30BaTENbHBIX YUpeKIeHUH.- 4-¢ u3a.-M.: 000 «TU/» Pycckoe crnoBo-
PC»,2010.-176¢

4. Haiinenko E.C. Oprannueckas xumust/ Haiinenko E.C.- HoBocubupck: HI'TY,2014.
Znanium.com

5. WBanos B.I'. Oprannueckas xumus. Kpatkuii kype: Yuebnoe nocooue/ViBanos B.I'., I'eBa
O.H.-M.: Kypc, HUIT TH®PA-M,2015. Znanium.com

6. UBanos B.I'. Heopranunueckas xumus. Kparkuii kypc+/ B.I'. IBanos, O.H. I'eBa- M.: Kypc,
HUI] UH®PA-M,2014. Znanium.com

7. HWBanoB B.I'. OcuoBbl xumun: Yueouuk B.I'.lBanos, O.H. I'ea-M .:2014. Znanium.com

8. Omenxuii D.W. bomornueckast xumusi (3JEKTPOHHBINA pecypc): yueOnuk/ A.Jl. TaraHoBUY u
ap. o obmr. pex A.Jl. TaranoBuua.-MuHnck:Beicmas mkona,2013. Znanium.com

HNHTepHeT — pecypcebl:

1. Enunas komnekius nugpoBbix o0pa3oBaTesbHBIX pecypcoB: caifT. - URL: http://school-
collection.edu.ru/ (mara o6pamenus 01.06.2020)

3.3. YcaoBus opranu3anum y4e0HOro npoimecca

VY4yebHasg AMCLUIUIMHA C LENbl0 Oo0ecleyeHnus AOCTYIHOCTH OOpa30BaHUs, MOBBILICHUS €ro
Ka4yecTBa MOXKET OBITh peaIn30BaHa C MPUMEHEHHUEM TEXHOJIOTHHA TUCTAHIIMOHHOTO, 3JIEKTPOHHOTO
u cMemanHoro ooydenus (manee - JIOT, 20, CO).

DNEeKTpOHHOE 00yYeHUE U TUCTAHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH HUCIOIB3YIOTCS B
JIONOJTHEHHE K OCHOBHOMY Y4eOHOMY IpoLEecCy JJIs:

- OpraHu3ali CaMOCTOSTEIbHONW paboThl OoOyyaromuxcs (MperocTaBlICHUE MaTepUaOB B
JIEKTPOHHON (opMe JUIsl CaMOMOATOTOBKH; OO€CleYeHUEe MOJIrOTOBKM K TPAKTHYECKUM U
71a00paTOPHBIM 3aHATHUSAM, OpPraHU3aLKs BO3SMOKHOCTH CAMOTECTUPOBAHUS U JIp.);

- IpPOBENEHUS KOHCYJIbTAlMH C HCIOJB30BAaHHUEM PA3JIMYHBIX CPEJICTB  OHJIAMH-
B3aUMOJICHCTBHS B 3JIEKTPOHHO-WH(OPMALIMOHHON 00pa30oBaTeNbHON cpene Kojulemka (naisee —
OUOC), nHanpumep, BeOMHAPOB, GOPYMOB, YaTOB;

- OpraHM3aLMHU TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJISE 00yUaroIuXcs U JIp.

CMemanHOe 00yUYeHHE peanu3yeTcs IOCPEICTBOM:

- OpraHM3alMU CKBO3HOM CBS3M ayIMTOPHOM paboThl ¢ padoroit B DMOC komnenxka;

- PEryJsIpHOrO B3aUMOJEMCTBUS MpenoaaBaresis ¢ OOy4YarolMMHUCS C HCIOJIb30BaHHEM
texnojoruit 90 u JI0T;

- OpTaHM3alluy TPYIIIOBOHN yueOHO aesTenbHocTH oOyuatomuxcs B DMOC kosiemxka.

OCHOBHBIMU CpPEJCTBaMH, UCIIOJIb3YEMBIMHU ISl pEIU3allMH JAHHBIX TEXHOJIOTUH, SIBIISIFOTCS:
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- Cucrema mnomuepxkku ydeOHoro mpomecca I['BIIOY "Kypranckuii mnegaroru4ecKkui
KoJute/pk", pyHKIHoHupytomas Ha matdopme Moodle, pesxxum goctyna: do.kpk.kss45.ru.

—OnektponHass Oubmmoreka I'BIIOY «Kypranckuil memarormyeckuil KOJUIEHK», PEXHM
nocrymna: https://do.kpk.kss45.ru/course/index.php?categoryid=26

—®daiinoBelil apxuB, pexkuM nocryna: https://kpk.kss45.ru/yaeOHas-pabora/ IMCTaHIIMOHHBIC-
TexHoJorHH/hanaoBkIf-apxuB.html.

—TeamViewer - mporpammHoe oOecriedeHue s yAaIEHHOTO KOHTPOJIS KOMIBIOTEPOB,
oOMeHa (¢aitiamu, BUJCOCBSA3U U BeO-KOH(pepeHni.

—Skype.

[Ipu npoBeaeHUH UHAUBUAYAIbHBIX AUCTAHIIMOHHBIX 3aHATHI M 3aHATHI B MallbIX Ipynmax
UCIONIL3YIOTCS HOYTOYKH C CEHCOPHBIM SKPAHOM, IO3BOJISIFOIIME BBIMONHATH JTIOOBIC 3alMCH Ha
9KpaHe C TMOMOIIbI0 cTriryca. [[ns mpoBeneHUs OHIIAWH-3aHATHH ¢ OOJBIION ayauTOpuei
o0yyaromuxcs 000py/10BaHbl KAOMHET OHJIAH-00yUYeHHs U KOH(epeHII-3al.
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4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMS YUYEBHOM JUCIATLJIMHBI

KoHTposib M oOHeHKa pe3ylbTaToB OCBOEHUS 0O0HIe00pa30BaTEeIbHON IUCIUILIUHBI
pacKpbIBaloTCA Yepe3 AUCLHUILTMHAPHBIE pe3yibTaThl, HalpaBieHHbIE HA (OPMUPOBAHUE OOIIUX U
npo¢eCCHOHATBHBIX KOMIIETEHIUH 10 pa3/iesaM U TeMaM CO/Iep)KaHus y4eOHOro MaTepHara.

Obmas/mpogeccuonanna Pa3znen/Tema Tun oleHOYHbIX MePONPUATHH

s1 KOMIIETEHIUsI
Tema 1.1 - YCTHBIH OTIpoC;

OK 01,02 04,07 Tema 1.2 - TECTOBBIE 3a[aHMS;

TIK1.1,2.2 Tema 1.3 - OTIPOC TI0 MHANBUAYAIEHBIM

Tema 2.1 3aJIaHUSIM
Tema 2.2
Tema 3.1
Tema 4.1
Tema 5.1
Tema 5.2
Tema 5.3
Tema 5.4
Tema 5.5
Tema 6.1
Tema 6.2 AHanu3 wH(QOpPMAIK 0 POU3BOJACTBEHHON
Tema 6.3 NeATEILHOCTH YEJIOBEKA, CBI3aHHOM C
Tema 7.1 nepepaboTKOM U MOJTy4YEHHEM BELIECTB, a
Tema 8.1 TaKXKE C 9KOJIOTHIECKOM O€30TaCHOCTHIO
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