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1. OBIIAS XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI YYEBHOM
JAACHUITIINHBI
OIII. 13 Xumus

1.1 O6aacTh npuMeHeHUs padoyeil MPOrpaMMbl Y4eOHOM M CIATIINHbBI

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

0 CIELHNaTbHOCTH | 29.01.34 \ \ OmnepaTop 000py1I0BaHUSI MIBEHHOTO MPOU3BOJICTBA
[K00] [Haumenosanue npogeccuu]
. o TexHomorus JIerkoun
YKPYITHEHHOM T'PYIIbI CIICIUATbHOCTEN 29.00.00
MMPOMBIIIIEHHOCTH
[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 pucnumumHa cBsg3aHa ¢ gucuumummHOoM OJ[b.07 Marematnka BXOOUT B ITHKI
obmeo0Opa3oBaTesbHbIe Y4eOHbIE AUCIUTUINHBI

1.3 Lleap n niianupyemblie pe3yJIbTaThl Y4eOHOH AN CUMIIIMHBI:

ean nACHUNIMHBI

— (opmupoBaHHE TMPEACTABICHUNA: O MaTEpPUATBLHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTIX U
MMO3HABAEMOCTH SIBJICHUH MPUPOJBI, O MECTE XMMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ Beayllleu
poyii B 00€CTIEUeHUH YCTOWYHNBOTO PA3BUTHS UEIOBEUECTBA: B PEIICHUHU MPOOJIEM IKOJOTUUYECKOH,
SHEPreTHYECKON U MUIIEBON 0€30MaCHOCTH, B PA3BUTHUU MEAMIIMHBI, CO3IaHUN HOBBIX MaTEpUAJIOB,
HOBBIX HMCTOYHHUKOB OJHEPTUM, B OOCCICUCHHH PAIMOHAIBLHOTO MPUPOJIOIOIB30BAHUS, B
(GOpPMUPOBAHUHM 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 MOHSATHNA, 3aKOHOB M TEOPHH XUMHHU, COBPEMEHHBIX
MPEACTABICHUI O CTPOCHHUM BEUIECTBA HAa PA3HBIX YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaJIMOJICKYJIIPHOM, O TEPMOAMHAMHUYECKUX M KHHETHYECKHUX 3aKOHOMEPHOCTSAX MPOTEKAHMS
XUMHYECKHUX PEAKIINi, 0 XUMUYECKOM PAaBHOBECHH, PACTBOPAX U TUCIIEPCHBIX CUCTEMAaX, 00 001X
HayYHBIX TIPUHIUIAX XUMUYECKOTO IMTPOU3BOICTBA;

— ¢opMupoBaHrue y o0OydYaroUMxcsi OCO3HAHHOTO TMOHUMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HAHUU IS OOBSICHEHHsS KIIOUEBBIX UACH W TPOOJIeM COBPEMEHHOW XUMHH, IS
OOBSCHEHHS W TIPOTHO3WPOBAHUS SBJIICHWM, WMEIOIIMX €CTECTBEHHO-HAYYHYIO TPHPOAY;
IPaMOTHOTO PEIIeHHUsl MPOoOJieM, CBS3aHHBIX C XMMHEH, IMPOTHO3UPOBAHUS, aHAIHM3a M OLECHKH C
MO3HUIIMA  DKOJIOTUYECKOW  OE30MacHOCTH  TOCJEACTBHN  OBITOBOM W TPOU3BOACTBEHHOM
NESATEIbHOCTH 4YeJIOBEKa, CBS3aHHOM C XHMMHYECKMM IPOU3BOJICTBOM, HCIIOIB30BAHUEM ¢
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 TPACKTOPHU 00pa30BaHus,
Oyayiied nmpodeccun U peann3aii COOCTBEHHBIX JKU3HEHHBIX IIAHOB C YUYETOM
JIMYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEH K XHMHH, MHTEPECOB W MOTPEOHOCTEH
o01ecTBa;

B yacTu (popMupoBaHMS KYJILTYPHI 310POBbSI:

NMOHMMaHHWS  LIEHHOCTeHl  340poBOro ¥  Oe3omacHOro  o0Opa3a  JKH3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (H3MYCCKOMY U
MICUXUIECKOMY 3/I0POBBIO;

COONFONIEHNST TIpaBHJI 0E30MAcCHOTO OOpalIeHHss C BEMIeCTBAMH B OBITY,
MOBCEIHEBHOM YKU3HU, B TPYI0BOH JEATEILHOCTH;

MOHMUMAHHUS [IEHHOCTH MPABKJI 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:

HPaBCTBEHHOTO CO3HAHMSI, STUYCCKOTO TIOBEACHHS,

CIIOCOOHOCTH OIICHUBATh CUTYAIMH, CBS3aHHBIC C XUMHUYCCKUMH SBICHHIMH, U
MIPUHUMATh OCO3HAHHBIC PEICHHS, OPHEHTUPYSICh HAa MOPaJbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHHBAaTh CBOE TMOBEJCHHE M TIOCTYIKHA CBOMX TOBAapuUIIEH C
MO3UIHMI HPABCTBEHHBIX M MPABOBBIX HOPM U C YUETOM OCO3HAHHS MOCIECICTBUI
MTOCTYTIKOB;

B yacTH NaTPHOTHYECKOT0 BOCIUTAHUS
LEHHOCTHOTO  OTHOIIEHHST K HCTOPHYECKOMY U
OTEYECTBEHHOM XUMUH;

HAyYHOMY HACJEIUIO

(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 BHJIAX | JJIEKTPOHHAs 000JI0YKa aroma, S-, p-, daTOMHBIC OpOWTAM, OCHOBHOE U
npoQeCCUOHATBHOM JIeSITEIILHOCTH; BO30YKIEHHOE COCTOSHHS aToOMa, THOPUAM3AIUS aTOMHBIX OpOWTanei, HOH,
JIeATEeIbHOCTH -YCTaHOBKHM Ha aKTHBHOE Y9acTHE B PEUICHWH HMPAKTUYECKHX 3a[1ad COLMUATBHON | MOJEKyla, BaJCeHTHOCTb, JIIEKTPOOTPHULATENFHOCTh, CTENEeHb OKHCIICHHS,
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 XHMUH; (pa3BépHyTHIC, COKpamIE€HHBIC, CKEJIETHBIE), M30MEpHs CTIPYKTypHas H

TIPOCTPAaHCTBEHHAs (T€OMETPHYECKAasl, ONTHIECKast), N30MEPhI, TOMOJIOTHYESCKIHA
P, TOMOJIOTH, YTJIEBOJOPOMBI, KHUCIOPOA- M a30TCOACPKAIINE OPTaHWICCKHE
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 IIOHWMAaHWS IPUIMHHOCTH W CHCTEMHOCTH
XUMHYECKUX SBJICHUH; MPEICTAaBICHASA O MEXaHM3MaX XHMHYCCKHAX PEaKIuii,
TEPMOJMHAMHYICCKIX W KHHETHYCCKHX 3aKOHOMEPHOCTAX HX IMPOTCKAHUSA, O
B3aMHOM BIIMSHUM aTOMOB W TPYII aTOMOB B MOJEKyJax (MHIYKTHBHBIH U
Me30oMepHBIH ¢ ¢dekTsl, opueHTaHTH | 1 Il pona); dakTonorndeckue cBeeHUS O
CBOWCTBaX, COCTaBe, IMOJNyYCHHH U OC30MACHOM HWCIIOJIB30BAHUN Ba)KHEHIITIX
OpPraHn4eCKUX BCUICCTB B 6I)ITy n HpaKTH‘IeCKOﬁ JACATCIBPHOCTH YCIIOBCKA, O6HII/IX
HAYYHBIX MPHUHIMIIAX XUMHAYECKOTO MPOU3BOACTBA (Ha MpHUMeEpe MPOU3BOJCTBA
MeTaHoJa, epepaboTku HedTn);

c(OPMHUPOBAHHOCTh YMCHHUMN: BBIABJIATh XapaKTCPHbIC TNPU3HAKU MOHSATHI,
YCTaHABJIMBATh MX B3aMMOCBS3b, HCIIOIH30BATh COOTBETCTBYIOUINE MOHATHS MPH
OIMCAaHUH COCTaBa, CTPOEHHS U CBOWCTB OPTaHUYECKUX COEIUHEHH;
c(OPMHUPOBAHHOCTS YMEHHH: HWCIOJB30BATh XHUMHYECKYI0O CHMBOJIUKY IJISt
COCTaBIICHUSI MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAMIEHHBIX U
CKEJIETHBIX) (POPMYJIT OPTaHUIECKUX BEIIECTB;

COCTaBIIITh ypPaBHCHHS XHMHYECCKHX pPEaKIWii M PpacKpbIBaTh WX CYIIHOCTB:
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUid  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 JlucuunimHapHele (MPeMETHBIE) PE3YJIBTAThI YKa3bIBAIOTCS B COOTBETCTBUHM C UX MOJHBIM nepeureM Bo GI'OC COO (B nocneaneii penakuuu 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 TPYy/1a YYEHBIX U MPAKTHKOB;

HMHTEpeCca M MO3HABATECIILHBIX MOTHUBOB B TOJYYCHUH U IMOCICAYIOIIEM aHAIIN3e
nHPOPMALIUU O TIEPEIOBBIX JOCTIKEHUSIX COBPEMEHHOW OTEYEeCTBEHHOMN XMMMWM;
OBJ1ajieHNe YHUBEPCAJIBHBIMH Y4eOHBIMH MO3HABATEIbHBIMH A€l CTBUSIMH:
Ba3oBble 1ornueckue qelcTBuUs:

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 KPUTEPUH UI KIACCH(PUKAIINHA BEUICCTB U XUMHUECKUX
peaxImii; ycTaHaBIWBAaTh MPUYNHHO-CICACTBEHHBIE CBI3H MEXKAY H3ydaeMBIMHU
SIBIICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXIEHHS (MHIYKTUBHBIE, IeTYKTUBHBIC, [0 aHAJIOTHH),
BBISBIITH 3aKOHOMEPHOCTH W TIPOTHUBOPEUUS B PAacCMAaTPHBACMBIX SIBICHHUSX,
(OopMyIHpOBAaTh BBIBOABI W 3aKIIOYCHHUS; NPUMEHATH B IIPOILECCEe ITO3HAHUS
HCTIONb3yeMble B XMMHUH CHMBOJIMUECKUE (3HAKOBBIC) MOJENH, IPeoOpa30BhIBATH
MOJICTIbHBIE ~TPEJCTABICHUS — XUMHYECKHA 3HaK (CHUMBOJ) DJIEMEHTa,
XUMHUUeckas (opMylia, ypaBHEHHE XUMHYECKOW peakluu — TpH PELICHUH
yqe6HHx MO3HABATCIbHBIX MW MNPAKTUYCCKUX 3aJayd, MNPUMCHATbH HAa3BAHHBLIC
MOJICJIbHBIC peACTaBJICHUA JIIA BBISIBIICHUS XapaKTCPHBIX IIPU3HAKOB
N3y4YaCeMbIX BEHICCTB U XUMUYCCKUX peaKHHﬁ.

BasoBble ucciieqoBarebCcKue AeiicTBUA:

BIACTh OCHOBAMH METOJIOB HAyYHOTO ITO3HAHUS BEIIECTB W XUMHYCCKUX
peakmmii; (opMyITHpOBaTH IETH U 3aJadd  HUCCICIOBAHUS, HCIIOIH30BAThH
MIOCTaBJIICHHBIE M CaMOCTOSTEIHHO C(HOPMYITUPOBAHHBIC BOIPOCHI B KadecTBE
WHCTPYMEHTA TIO3HAHUS W OCHOBBI JJIsi (POPMHUPOBAHMS THIIOTE3HI MO MPOBEPKE
IIPaBUIIBHOCTHU BBICKA3bIBACMBbIX cy>1<)1eHm‘/'1; BJIaACTh HaBbIKaMH
CaMOCTOATEIIBHOTO ITINIAaHUPOBAHUA W NIPOBECACHUA YUYCHUYCCKUX DKCIICPUMEHTOB,
COBEPIIEHCTBOBATh YMEHHUSI HAOIIOJaTh 3a XOAOM IMPOIECCa, CaMOCTOSTEIHHO
MIPOTHO3UPOBATh €r0 pe3yibTar, (OPMYJIUPOBATH OOOOIIEHUS ¥  BBIBOIBI

OTHOCHUTEIIPHO  JTOCTOBEPHOCTH  pPE3yJbTaTOB  HCCIEAOBAHHS, COCTaBIATH
000CHOBaHHBIN OTYET O MPOIeTaHHOK 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(OPMUPOBAHHOCT, YMEHHI: YCTaHaBJIMBATh IPHHAUICKHOCTh H3YUYEHHBIX
OpPraHMYECKUX BELIECTB IO 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, aTaHUH, MaibTo3a, PPYKTO3a, aHWINH, AUBUHWI, U30IPEH, XJIOPOIPEH,
CTHPOI U ApYyTHE);

c(OPMUPOBAHHOCTh ~ YMEHHsI  ONpPEAENATh BUJ  XUMHYECKOW CBS3UM B
OpPraHMYECKHUX COEAMHEHMSX (KOBAJCHTHass M HOHHAs CBSA3b, 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 COCTAaBa U CTPOCHHUS;

c(OpPMUPOBAHHOCTH YMEHUI XapaKTEepHU30BaTh COCTaB, CTPOCHUE, HU3HMUECKHE H
XUMHYECKHE CBOMCTBA THUIMYHBIX MPEICTABUTENECH pa3NIMYHBIX KJIACCOB
OpPraHMYECKHX BEIIECTB: aJKAHOB, LHUKJIOAIKAHOB, 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 KaTalnn3aTtopa 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 CHCTEMATU3UPYOLIYI0, OOBSICHUTENIBHYIO U
MPOTHOCTUYECKYIO (QYHKIIHH;

OK 02.

Hcnons3oBaTh

B o0J1acTH IeHHOCTH HAYYHOI'O MMO3HAHUSA:

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 U
9KOJIOTHUECKOH Oe30MacHOCTH, B Pa3BUTHH MEIUIMHBI, 00ECTIEUYEeHUH YCIIOBHI
YCIIEIIHOTO TpyJa W OSKOJOTMYECKM KOM(OPTHOM IKM3HM KaXKJIOTO UieHa
o01ecTBa;

ECTGCTBGHHO-Hay‘IHOﬁ TpaMOTHOCTH: MOHUMaHUA CYHIHOCTH METOAOB IO3HAHUA,
UCIIONIb3YEeMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTHM  HCIIOJIb30BaTh
MOJTydaeMble 3HaHMS JJIS aHaJIN3a U O0BSICHEHUS SBICHNH OKPY)KAIOIIET0 MUPA U
MIPOUCXOIAIINX B HEM M3MEHECHHUH, yMEHHS JeTaTh OOOCHOBAHHBIE 3aKIIOYCHUS
Ha OCHOBE HAYYHBIX (AKTOB M HMCEIOIMIMXCS MAHHBIX C IEIBI0 IOIYYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO UCIIOIB30BATh XUMHUUECKHE 3HAHUS ISl PELICHUS
po0JIeM B PeasIbHBIX )KU3HEHHBIX CHTYAIHAX;

HHTEpeca K MO3HAHUIO, HCCIIEIOBATEILCKON ACATEIIbHOCTH;

TOTOBHOCTH ¥ CIIOCOOHOCTM K  HENpPEepBIBHOMY  OOpa3oBaHMIO U
CaM006p33OBaHI/HO, K aKTUBHOMY IOJYYCHHUIO HOBBIX 3HAaHUHW 110 XUMHHU B
COOTBCTCTBHHU C ) KU3HCHHBIMU l'IOTpGGHOCTSIMI/I;

WHTEpeca K OCOOEHHOCTSM TpyJa B pas3idHUHBIX cdepax podhecCHOoHaTHHOU
JIESITETTBHOCTH.

Pabora ¢ nnopmanueii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX MHPOPMAIWHU (HAYYHO-TIOMYJIsIpHAs
JUTEpaTypa XUMHYECKOTO COJEpKaHWs, CHpPaBOYHBIE IOCOOWsS, pecypchl
WurepHera), aHanu3upoBaTh HWHOOPMALMIO pa3IMUHBIX BUAOB H  (opM

MIPEICTABICHUS, KPUTHYCCKH OIICHUBATh eé JIOCTOBEPHOCTH u
HETIPOTHBOPEYNBOCTE;
(OopMyIHPOBATE 3aIPOCHl M MPHUMEHSTH DPA3IWYHBIE METOABI NIPH TOWCKE U
oTOope wH(MOpMAIMK, HEOOXOMMMOW IS BBINOJHEHHWS YYE€OHBIX 3agad
OMPEIeNIEHHOTO THUIIA;
mpuoOpeTaTh  OMBIT  WCHONB30BaHUS  HWH(POPMAIHOHHO-KOMMYHUKATHBHBIX

TEXHOJIOTU ¥ Pa3INYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSTENILHO BBIOMPATh ONTUMAIbHYIO (OpMY IpeicTaBieHUs] HHHOpMaLUK
(cxeMsl, rpad UKy, TUarpaMMBbl, TAOIHULBI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAYYHBIH S3BIK B KaueCTBE CPEJCTBA MpPU paboTe C XMMHYECKOM
nHpopManueii: NPUMEHATh MeXIpeaAMeTHbIe (pU3nUecKue U MaTeMaTHYeCcKHe)
3HAKHU U CUMBOJIBI, (POPMYJIbI, a00pEBHATYPbI, HOMEHKJIATYPY;

UCIIONB30BATh 3HAKOBO-CHMBOJINYECKUE CPEICTBA HATJISTHOCTH.

XMUMHUUYECKOH HH(OpManMK B pa3IM4YHbIX HCTOYHHMKAX (Hay4yHas W ydeOHO-
Hay4Has JHTeparypa, CpeAcTBa MaccoBoil mHdpopmauuu, VHTEpHET M Ipyrue),
KPUTHYECKH aHAJIM3UPOBATh XUMHYECKYI0 MH(OpMaIHIo, IepepadaTsiBaTh €€ u
UCIIOJIb30BaThB COOTBETCTBUU c MOCTaBJIEHHON yueOHOI
3aja4eil.chOpMUPOBAHHOCTh BJIAJCHUSI CUCTEMOl 3HAaHMH O ECTECTBEHHO-
HayYHBIX METOAAX IIO3HAHUS — HAOIIONCHHWH, H3MEPEHHH, MOICIMPOBAHUH,
9KCIIEPUMEHTE (PEalbHOM U MBICTIEHHOM) ¥ YMEHHS IPUMEHSTh 3TH 3HAHUS;
c(OpPMUPOBAHHOCTE yYMEHHS IPUMEHSATh OCHOBHBIC OIEPALUM MBICIHTEIBHON
JEATEIIbHOCTH — aHAJIN3 U CHHTE3, CPaBHEHHE, OOOOIIEHME, CHCTEMATH3AluIo,
BBISIBJICHHE IPUYUHHO-CIIEICTBEHHBIX CBA3EH — JUIS M3Y9IEHHsI CBONHCTB BEIIECTB U
XUMHYECKUX PeaKIuii;

c(OPMUPOBAHHOCTH YMEHUIl: BBIBIATH B3aMMOCBSI3b XMMHYECKMX 3HAHHU C
MOHATHSMU U NPEICTaBICHUSIMU IPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB AJISA
Ooyiee OCO3HAHHOTO IOHUMAHUS CYIIHOCTH MaTepHaJbHOTO EIMHCTBA MUpa,
UCIIOJIb30BaThCUCTEMHBIE 3HAHMSI MO OPraHWYeCKOW XUMHHU JJIsi OOBSICHEHUS M
MPOTHO3UPOBAHUS SIBICHUH, HMEIOINX €CTeCTBEHHO-HAYUHYIO IPUPOAY;
c(OpPMUPOBAHHOCTH YMEHHI: IPOBOIUTH PAcUETHl IO XUMUYECKUM (OpMysIaM U
YPaBHEHHSM XHMHYECKHX PEAKLIUH C HCIOJIb30BAaHWEM (PHU3WYECKUX BEJINYNH
(mMacca, 00bEM Ta30B, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIONINX BEIECTBA C
KOJINYECTBEHHOW CTOPOHBI: PAcuéThl MO HAXOXKICHUIO XHUMUYECKOH (GOopMyIbI
BEIIIECTBA 110 U3BECTHBHIM MACCOBBIM JIOJSIM XUMHUYECKUX 3JEMEHTOB, IPOILYKTaM
CTOpaHusl, INIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHH: MPOTHO3UPOBATh, aHAJIM3HPOBATh U OLICHHBATH C

MO3UIMH  DKOJOTHMUECKOW  0e30MacHOCTH  TOCHEeACTBHS ~ OBITOBOM W
MPOM3BOJCTBEHHONW JAESATENLHOCTA YEJIOBEKa, CBS3aHHOW C mepepadoTKon
BCUICCTB, MCIIOJB30BaTh TOJYYCHHBIC 3HAHUA [UJIA TPUHATHA T'PAMOTHBIX

penieHnii mpooOiieM B CUTYaIUsX, CBSI3aHHBIX C XUMUEIH;

c(hOPMHPOBAHHOCTL YMEHHH: CaMOCTOSATCIILHO IUIAHHPOBATh M  IPOBOIMTH
XVUMHYECKHH DKCIIEPUMEHT (IIOJy4YeHHEe W H3Y4YEeHHE CBOWCTB OpPraHMYECKHX
BEILIECTB, KAueCTBEHHBIE PEAKIUHM YIJIEBOJOPOAOB PA3NIMYHBIX KIJIACCOB H
KHCJIOPOJICO/ICPKAIINX OPraHMYECKHUX BEIIECTB, PEIICHHE IKCIIEPUMEHTAIbHBIX
3aJa4 MO pacllO3HABAHWIO OPraHMYECKUX BELIECTB) C COOJIOJCHHEM IpPaBHI
0e3omacHOro OOpalleHust ¢ BEIIeCTBAMH M J1a0OpaTOPHBIM 00OpPYIOBaHHEM,
(hopMyTHpOBAaTh IENb HCCIEAOBAHHS, MPEACTABIATh B pPa3IUdHON (opme
PE3YIbTATHI OKCIICPUMEHTA, AHAJTIU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD,
c(OPMUPOBAHHOCTE yMEHHMH: CaMOCTOSATENBLHO IUIAHWPOBaTh W HPOBOAUTH
XMUMHYECKMH  OKCHEpUMEHT  (NpOBEJEHHWE  peakluid  HOHHOrO  OOMeHa,
MNOATBEPXKJCHHE  KAaueCTBEHHOIO  COCTaBa  HEOPraHMYeCKHMX  BEIECTB,
OIpesielIeHUe Cpelibl PACTBOPOB BELIECTB C MOMOINBIO UHAUKATOPOB, HU3y4YCHHE
BIIMSTHUS Pa3IMYHBIX (PAKTOPOB HAa CKOPOCTh XMMUYECKOW PEAKIUH, PEIICHUE
9KCIIEPUMEHTANBHBIX 3amad 1o Temam «Mertamms» n  «Hemeramsr»y) ¢
coOoIeHreM IpaBrUiI 0€30IaCHOTO OOpAIIEeHNs C BEIECTBAMHA U J1a00PaTOPHBIM
obopynoBanueM, (HOpMyIUpOBaTh IE€Nb HCCICAOBAHMS, MPEACTABIATH B
pa3nuuHOi (opMe pe3yNnbTaThl HKCIIEPUMEHTA, aHAJIM3UPOBATh U OLEHUBATH MX
JOCTOBEPHOCTH;

8




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, PEATH3ANNH yUYeOHOTO MPOEKTa, U
(opMyITpOBaTh BEIBOABI MO PE3yIbTaTaM IMPOBEAEHHBIX HCCICAOBAHUH ITyTEM
COTJIACOBAHUS MTO3UIUH B X0/1€ 00CYKICHUS 1 0OMEHa MHEHHSIMU.
PeryasiTuBHBIC yHHBepcalbHbIe yYeOHbIe NeiicTBUSA:

CaMOCTOATENIbHO IUIAHMPOBaTb U OCYILECTBIATh CBOIO  I103HABATEIbHYIO
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 pPEUIeHUs C Y4ETOM MOJyYeHHs HOBBIX 3HAHHH O
BEIIECTBAX U XUMHUYECKUX PEAKIUIX;

OCYIIECTBISITh CAMOKOHTPOIIb  JEATENBHOCTH HA OCHOBE CaMOAHaINW3a H
CaMOOIICHKH.

OK 04. 3OddexTuBHO
B3aMMOJIEUCTBOBAThL U
paboTaTh B KOJUICKTHUBE
W KOMaH/ie

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
JPYTHUX [PH aHAJIN3E Pa3IMuHBIX BUIOB yueOHOM NesTeNIbHOCTH;

c(hOPMHUPOBAHHOCTH TPEICTABICHINA: O MECTE M 3HAYCHUN OPTAaHWIECKON XMMHU
B CHCTE€ME €CTECTBEHHBIX HAyK M €€ PO B O0CCIIEYCHNH YCTOWIHBOTO PAa3BUTHUS
YeJI0BEYECTBA B PEIICHUH MPOOJIEM SKOJIOTHIECKON, YHEPTETHUECKON U MUTIICBOM
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 XHWMHUYECKYI0 CHMBOJNWKY JJIS
cocTaBieHUS (QOPMYJT BEIIECTB M YpaBHEHHWA XHMHYECKUX  PEaKIid,
cucremarnyeckyto HomeHkiatypy (IUPAC) wu TpuBHanmpHBIE Ha3BaHUS
OTJCNBHBIX BEIICCTB;

OKO0 7. CopericTBOBaThH

COXPaHCHHIO
OKpPYXKAaIOIIed  Cpelbl,
pecypcocoepexeHHIo,

MNPpUMCHATb 3HAHUA 00

B yacTH 3K010r14ecKoro BOCIUTaAHMS

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

MMOHUMAaHHS TI00aJIBLHOIO XapakTepa JSKOJOTHYCCKUX np06neM, BIIMAHUA
9KOHOMHYCCKUX MPOLECCOB HAa COCTOSIHUEC HpHpO,HHOfI n COHI/IaHLHOﬁ Cpeabl;

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 OIIACHOCTb TOKCHYCCKOI'O HeﬁCTBI/IH Ha JKUBBIC OpPraHU3MbI

U3MCHCHHM  KJIUMATa, | OCO3HAHUSA HEOOXOMUMOCTH HCHONB30BaHUS NOCTHKCHUN XUMHH I PEIICHUS | ONMPENcIEHHBIX OPraHUYCCKUX BEIIECTB, MOHMMAas cMbIch nokasarens [1]1K;
TPUHITHIIBI BOTIPOCOB PAIlOHAIBLHOTO TPUPOIOTIOIB30BaHUS; AHAITM3UPOBATh IIE€JIECOO0Pa3HOCTh MPUMCHCHHS OpPTraHWYCCKHX BCIICCTB B
OepexITUBOTO aKTHBHOTO HEHPUSTUS NEWCTBUN, NPUHOCSIIMX BPE OKPYXKAIOIICH MPUPOTHOI | MPOMBIIUICHHOCTH U B OBITY C TOYKHU 3PEHHSI COOTHOILICHHUS PUCK-TIONb3a;
MIPOM3BOJICTBA, cpezie, yMEHHs MPOTHO3UPOBATH HEOIArOIPHUSTHBIE YKOJIOTUUECKHE MOCICACTBUS | CHOPMUPOBAHHOCTh YMEHHiA: COOJIOJATh MpaBWiia MOJb30BAHUS XHUMHUYECKON
b dexTrBHO MIPEANTPUHUMACMBIX JISHCTBUH M MPEIOTBPAIIATh UX; MOCYJIOW ® JTa0OpaTOpHBIM 000pyIIOBaHWEM, OOpamieHwsi C BENIeCTBAMH B
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JIEMCTBOBATh B | HAIMYHS PA3BUTOTO JKOJOTHMYCCKOTO MBIINUICHUS, SKOJIOTHYECKOW KYJIBTYphI, | COOTBETCTBHH C HWHCTPYKIMSMHU IO BBIMOJHCHHUIO Ja0OpPATOPHBIX XUMHYCCKHX
Ype3BbIUARHBIX OIIBITa JIeSITCILHOCTH JKOJIOTHYECKOM HaIpaBJICHHOCTH, YMCHHS | ONBITOB, 3KOJIOTHYECKH IEIeCOO0pa3HOr0 TMOBEIACHHUS B OBITY U TPYAOBOU
CUTYaLUsIX; PYKOBOJICTBOBATbCSI UMU B MO3HABATENbHOM, KOMMYHHUKATUBHON M COLIMAJIBHOM | IEATEIbHOCTH B LIEJSX COXPAHEHUS CBOETO 30POBbS, OKPYXKArolled MpUPOIHOI
MPAaKTUKE, CHOCOOHOCTH W YMCHHUS AaKTUBHO IPOTUBOCTOSTH WICOJOTHH | CPEAbl W JOCTIKCHHS e YCTOMYMBOIO pAa3BHTHUS, OCO3HABaTh OIACHOCTh
xemoooun TOKCHUYECKOTO JIEHCTBUS HA JKUBbIE OPTaHU3MBI ONpPEAEIEHHBIX HEOPraHUYECKIX
BEIECTB, MOHMUMAas cMbIcT nokazarens I1/1K;
TIK 1.1. . . N
— ba3zoBrble JJoruveckne AeicTBUA: c(OPMHUPOBAHHOCTS YMEHHH: BBIIBISATH B3aMMOCBS3b XHMHYECKHX 3HAHUH C
TeXHIIECKOE CaMOCTOSITEIBLHO ) (opMyIHpOBaTH u aKTyaJTN3upOBaTh npobJeMy, | MOHATHUSAMH U TPEACTABICHUAMH IPYTHX €CTECTBCHHO-HAYYHBIX MPEIMETOB IS
06Ty KuBaKHE paccMaTpuBaTh €€ BCECTOPOHHE; ONpEACATh LEeNH JICSITEeIbHOCTH, 3ajaBas | Ooiee OCO3HAHHOTO IIOHWMAaHUS CYIIHOCTH M&TCPI/I&JILHOFO eIMHCTBA MHDA,
packpoiiHoro mapaMeTpsl M KPUTEPUN UX JOCTIDKEHHS, COOTHOCHUTH PE3YJbTaThl ASSATEIHHOCTH | MCIIOIB30BAaTHCHCTEMHEIC f’.HaHI/Iﬂ 10 OpPraHWYEeCKOW XMMHHU IS OOBSACHEHHS H
C MTOCTaBJICHHBIMU ICIISMU; TIPOTHO3UPOBAHMUS SBICHUH, UMEIOMNX €CTECTBCHHO-HAYUHYIO IPUPOY;
o0opymoBaHus
1IK 2.2. o =
T — PaGora ¢ nudopmanmeii: Cq)Ole/IpOB“aHHOCTL YMEHUH:  OCYIIECTBIIATL  IEJEHANPABICHHBIA  ITOMCK
XMUMHUUYECKOH HWH(OpMaluK B pa3iMYHbIX HCTOYHHMKAX (Hay4yHas W y4deOHO-
TEXHOJIOTHYECKHE OpUEHTHUPOBATHCS B PA3JIUYHBIX HCTOYHHKAX HH(QOpMAIUK (HayYHO-IIOMYJISIPHAS

npouecckl 00padboTKu
JleTanen u3aenui
cpenHel CII0XKHOCTH
BpPYUYHYI0, Ha HIBEITHOM
ABTOMATHYECKOM HIIH
ITOJTyaBTOMAaTHIECKOM
o0opyoBaHUM,
000pyIOBaHUH LIS
BJIQ)KHO-TEIIJIOBOM
00paboTKH.

JUTEpaTypa XUMHYECKOTO COJEp)KaHWs, CHpPABOYHBIE MOCOOMS, pecypchl
WurepHera), aHanu3upoBaTh WHGOPMALMIO pa3JIMUHBIX BUAOB M (opM
NIpe/ICTaBIICHUS, KPUTUYECKH OILICHUBATb eé JIOCTOBEPHOCTb U
HETIPOTHBOPEUUBOCTb;

(dbopMyIpoBaTh 3ampOCHl M MPUMEHSTH PA3IWIHBIE METOIBI NPHU TIOMCKE U
otOope wH(MOpMAIMK, HEOOXONMMOW I BBINONHEHWS YYEOHBIX 3amad
OIIPENEIIEHHOTO THUIIA;

CaMOCTOSITENIFHO BEIOUPATh ONTHMAIBHYIO GOPMY TIpEICTaBICHIS HHPOPMAIIHT
(cxemsl, rpadyuKu, TUATPaMMBI, TAOJIUIB], PUCYHKHU U JPYTHE);

Hay4Has JMTEpaTypa, CPelICcTBa MaccoBoil mH(popmalmu, MHTEpHET U Ipyrue),
KPUTUYCCKH aHAIM3UPOBATh XUMHUCCKYIO MH(POpPMAIUIO, epepadaTeiBaTh e U
HCIIOJIB30BATEB COOTBETCTBUU c [IOCTaBJICHHON yueOHOM
3amaveil.cOpMUPOBAHHOCTh BIAJCHHS CHUCTEMOW 3HAHHH O ECTECTBEHHO-
HAyYHBIX METOJaX IO3HAaHUS — HAOJIOJCHWH, W3MEPEHHH, MOJCIHPOBAaHUH,
SKCIIEPUMEHTE (pEaTbHOM M MBICIICHHOM) M YMCHHS IPUMEHSTD 3TH 3HAHUS,
c(OPMHUPOBAHHOCTh YMEHHUS IPUMEHSITh OCHOBHBIC OIEPAIldH MBICIUTESIFHON
NESTebHOCTH — aHANIW3 M CHHTE3, CPaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIHIo,
BBISIBJICHHE TPUYNHHO-CJIEICTBEHHBIX CBA3EH — /1JIs1 U3yU€HUsl CBOIMCTB BEILIECTB U
XMMHYECKUX peaKIuii;

IleneBbie OpHEHTHPBI Pe3yJbTATOB BOCIIUTAHNUSI HA YPOBHE CPeHero o0mero oopa3oBaHus

LlesieBbIe OPHEHTHPBI

I'paxnanckoe BocnuTaHue

OCO3HaHHO BBIPAXKAIOMIMH CBOIO POCCHICKYIO TPaXTAaHCKYIO NPUHAMICKHOCTh (MACHTHYHOCTH) B IOJNUKYIBTYPHOM, MHOTOHAIIMOHAJFHOM M MHOTOKOH()ECCHOHAIBFHOM POCCHHCKOM
0011eCTBE, B MEUPOBOM COOOIIIECTBE.
Co3HaImui CBOE €AMHCTBO C HAPOJOM Pocchu Kak HCTOYHHKOM BIIACTH M CYOBEKTOM THICSUENIETHEH POCCUICKON rOCyJapCTBEHHOCTH, ¢ POCCHIICKUM TOCYIapCTBOM, OTBETCTBEHHOCTH 3a €TI0
pa3BUTHE B HACTOAIIEM M OyIyIIeM Ha OCHOBE HCTOPUIECKOTO IPOCBEIIECHHS, COPMHUPOBAHHOTO POCCHICKOTO HAIIMOHAIFHOTO HCTOPUIECKOTO CO3HAHNS.

[IposBisromuii rOTOBHOCTB K 3aIiuTe POIMHEI, CITOCOOHBIN apryMEeHTHPOBAHHO OTCTAaMBaTh CYBEPEHHUTET M IOCTOMHCTBO Hapoaa Poccun m Poccuiickoro rocymapcTBa, COXpaHATh M 3aIIUIIATh
HCTOpHYECKyIo paBay. OpHeHTHPOBAHHEIN HAa aKTHBHOE I'PakJaHCKOE YIacTHE HAa OCHOBE YBAKCHHS 3aKOHA W IPABOTIOPAIKA, IIPAB U CBOOOJ COTpaXIaH.

OCO3HAaHHO U JICATEIBHO BBIPAKAIONIUI HETPUSITHE JIFOOOW JUCKPUMUHAIMA TI0 COIMATHHBIM, HAIIMOHATHHBIM, PACOBBIM, PEIIMTUO3HBIM MPH3HAKAM, TIPOSIBICHHNA 3KCTPEMH3Ma, TEPPOPU3MA,
KOPPYIILIH, aHTUTOCYIaPCTBEHHOM JESATEIbHOCTH.
O0nagaronIyii OMBITOM TPAKIAHCKON COLMAILHO 3HAYUMOW JCATCIHFHOCTH (B YUCHHUECKOM CaMOYIPABICHUH, BOJIOHTEPCKOM JIBUKCHUH, IKOJOTHYCCKUX, BOCHHO-MATPUOTHICCKUX U IPYTHX
00BCIMHCHHUSX, AKIUSIX, IPOTPaMMaXx).

IaTpnoTnyeckoe 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 esTeabHOe HIEHHOCTHOE OTHOIIEHUE K HCTOPUUYECKOMY U KyJIbTYPHOMY HacIeIUI0 CBOEr0 U APYrux HapoJoB Poccuu, Tpagunusam, npa3gHUKaM, NaMATHUKAM HapOJIOB,
IIPOKUBAIOLINX B pOJHOM cTpane — Poccun.

[TposiBustronii yBa)KeHHE K COOTEUECTBEHHUKAM, MMPOXKUBAIOIINM 32 PyOe)oM, NOAASP KUBAIOLINH MX MPaBa, 3alIMTY UX HHTEPECOB B COXPAHEHUH POCCUICKOM KyJIbTypHOH HACHTHIHOCTH.

I{yXOBHO-HpaBCTBeHHOC BOCIIUTAHUEC

[posBnsromuil MpUBEpP>KEHHOCTh TPAAWIIMOHHBIM TyXOBHO-HPABCTBEHHBIM IIEHHOCTSIM, KyJbType HapogoB Poccrnu ¢ ydeToM MHPOBO33PEHUYECKOrO, HAMOHAIBHOTO, KOH(ECCHOHAILHOTO
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 BBIPAXKAIOMINI HENPUATHE aHTUTYMaHHBIX U aCOIMATBHBIX TIOCTYIIKOB, TOBEICHHSA, TIPOTHBOPEYAIINX STUM LIEHHOCTSIM.

[posBnsromuii yBakeHHe K JKU3HH M JIOCTOMHCTBY Ka)KAOTO HYeJIOBEKa, CBOOOAE MHPOBO33PEHUYECKOTO BHIOOpPAa M CaMOOIIPENENICHUS, K IPEICTaBUTEISIM PAa3IWYHBIX STHHYECKUX TPYIII,
penuruii Hapo10B Poccuu, WX HAIIMOHAILHOMY JJOCTOWHCTBY M PETUTHO3HBIM YyBCTBAM C YUETOM COOJIFOJICHUS KOHCTUTYIIMOHHBIX MIPaB U CBOOOI BCEX IPaxK/IaH.

[NoHumaromuii W AEATCIHHO BBIPAKAIONIMKA IICHHOCTh MEXPEIMTHO3HOTO, MEKHAIIMOHATBHOTO COTJACHs JIIOJCH, HAapoJoB B Poccum, CIOCOOHBIM BECTH AMATOr C JIIOABMH Pa3HBIX
HAIIMOHAJIFHOCTEH, PEIIMTHO3HONW MPUHAIIICKHOCTH, HAXOIUTh OOIIHE IEIU U COTPYAHUYATH JIUISI UX JTOCTHXKCHHUSL.

OpHEeHTHPOBAHHBIN Ha CO3J[AHUE YCTOWYHMBOI CEMbU Ha OCHOBE POCCUHCKUX TPAJIMIIMOHHBIX CEMEHHBIX IICHHOCTCH; MOHUMAHUK Opaka KaK CO3a MYXKUMHBI U JKCHIIUHBI JJIs1 CO3/IAaHHS CEMbH,
POXKJICHUS ¥ BOCIIUTAHUSI B CEMbE JETEH; HEMPUSTHS HACUIIUS B CEMbE, YXOAa OT POJUTENBCKON OTBETCTBEHHOCTH.

Ob6namaroniuii chOPMUPOBAHHBIMU TPEACTABICHUSMHU O IICHHOCTH M 3HAYCHHM B OTCYCCTBCHHON M MHUPOBOU KyJBTYpE S3BIKOB M JUTEPATyphl HApOJOB Poccum, JAEMOHCTPHPYFOLIHIA
YCTOWYMBBIN MHTEPEC K YTCHHUIO KaK CPEACTBY MO3HAHUS OTEYECTBEHHON M MUPOBOM JTYXOBHOW KYJIBTYPBHI.

IcTeTHYECKOE BOCTIMTAHHE

Bripaxaronuii moHIMaHuE IIEHHOCTH OTEYECTBEHHOTO W MHPOBOTO MCKYCCTBA, POCCHHCKOTO W MHPOBOTO XyI0’KECTBEHHOT'O HACTICIUS.

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

[posBnsromuii MOHUMaHKE XyA0KECTBEHHOH KyJIbTypHI KaK CPEeCTBa KOMMYHHKAIIMY M CAMOBBIP@XCHUSI B COBPEMEHHOM OOIIECTBE, 3HAUCHNE HPABCTBEHHBIX HOPM, IIEHHOCTEH, TpaauIIHuii 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 BOCNUTAHKE, (POPMHPOBAHNE KYJIbTYPHbI 310POBbSl H IMOIMOHATBHOI0 0J1ar0NOoIyYHs

[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 npasmiia IMYHON 1 00IIECTBEHHOM 0€3011acHOCTH, B TOM 4YHCie 0€30MacHOro NoBeieHHsT B MH(OpMaMOHHOH cpeze.

Beipakaroniuii Ha IpakTHKE YCTAHOBKY Ha 3J0pOBBII 00pa3 >KM3HHM (310pOBOE IHUTAaHHWE, COOJIOJCHHME TMIMEHBI, PEXXUM 3aHATHH M OTIbIXa, (M3MYECKYI0 aKTHBHOCTbB), CTPEMJICHHE K
(U3MIEeCKOMY COBEPIICHCTBOBAHUIO, COOJIOAAIONIIA 1 IIPOTIaraHINPYIONINi Oe30TacHbIi 1 370POBEIH 00pa3 KU3HH.

[MposiBisiroLHiA CO3HATEIbHOE U 0OOCHOBAHHOE HEMPUSITHE BPEAHBIX MPHUBBIYCK (KypEHHUsI, YIIOTPEOICHUSI aJIKOT0JIsl, HAPKOTHKOB, JIOOBIX (pOpM 3aBHCUMOCTEHl), AECTPYKTHBHOTO MMOBEACHHS B
obuiectBe 1 BPOBOH cpejie, MOHUMaHue UX Bpea sl (PU3UUECKOT0 U MCUXUYECKOTO 3/10POBbSI.

JleMOHCTpHUPYIOIINii HABBIKH PEQIICKCHH CBOETO COCTOAHUS ((pr3mdeckoro, 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.

VYuacTByOUMi B COLMAIBHO 3HAYMMOW TpPYJIOBOH JEATENLHOCTH Pa3HOIO BHIAa B CeMbe, 00I1e00pa30oBaTeNbHOM OpraHU3aliK, CBOCH MECTHOCTH, B TOM YHCIIE OIUIAYMBACMOM TpYIE B
KaHHUKYJIAPHBIE IEPHOJb], C YYETOM COOIIOCHHS 3aKOHOIATeIIbCTBA.
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Bripaxaronuii 0CO3HaHHYIO TOTOBHOCTB K IMOJIyYCHHUIO MPO(ECCHOHATBHOTO 00pa30BaHus, K HEMPEPHIBHOMY O0PAa30BAHUIO B TCUCHUE KU3HHU KaK YCIOBUIO YCHCIIHOW MPO(ECCHOHANBHON U
0OIIECTBEHHOM IS TEILHOCTH.

[Nonumaromuii crienudUKy TPYIOBOH JCATEIBHOCTH, PETyJIUPOBAHHS TPYIOBBIX OTHOUICHUN, C€aMOOOpa3oBaHUS © TNPO(ECCHOHANBHOW CaMOMIOATOTOBKM 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,
oO1ecTBa.

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.

Bripaxaromiuii esrenpHOe HEMPUsTHE 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, MPUPOJOOXPAHHON, pecypcocOeperaroeii NesTeIbHOCTH, YYACTBYIOIIUI B €0 NPUOOPETCHUH APYTHMH JIFOIbMHU.

Hem—mcw{ HAYYHOT0 IO3HAHUSA

JlessTenpbHO BRIPAXKAIOIIUI MO3HABATEIBHBIC HHTEPECH! B PA3HBIX MIPEIMETHBIX 00JIACTAX C YYETOM CBOMX MHTEPECOB, CIOCOOHOCTEH, JOCTIKCHHH.

OO6nafaronuii MPeACTaBICHUEM O COBPEMCHHOW HAYYHOH KapTUHE MHUpPA, JHOCTHKCHUSAX HAYKHM M TCXHUKH, apTyMCHTHPOBAHHO BBIPAXKAIONIUI MMOHMMAHUE 3HAYCHUS HAYKH B KHU3HH
poccuiickoro o0IecTBa, 00eCeYeHu 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 nuapopmanmei 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 TH CIIUTIJIVHbI 144
OcHOBHOe coep:kaHue 122
BT. Y..

TEOPETUYECKOe 00YICHUE 88
MPAKTUYECKUE 3aHATUS 34
IIpodeccoHaIbHO-OPUEHTHPOBAHHOE COJIePKAHUE 8
BT. Y.

TeopeTHyYecKoe 00yUeHne 2
IIPAKTUYECKHUE 3aHATH 6
IIpome:xyTounas arrectanus /I3 B 1 cemecTpe, 3x3amMeH BO 2 cemecTpe 2+12
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2.2 TemaTnuyeckuii mJiaH u coaepxxkanue yueoHou aucuuniannbl OJ1I1. 13 Xumus

HaumeHoBaHuUe pa3aenoB U TeM

Conep:xanue yueO0HOro MaTepnaJia (0CHOBHOe U IPO(ecCHOHAIBLHO-OPUEHTHPOBAHHOE),
J1a00paTOpPHbIE M NPAKTHYECKHE 3aHATHSA, IPUKJIATHON MOAY/Ib (IIPH HAJIMYNH)

O0BbeM yacoB

®opmupyeMBbIe
KOMIIETEHIIHN B
JIP BocniuTanus

2

3

4

1 cemectp 52 4. : T- 32 4., I13 - 20 u. (Briouasg IOC S uy.: T-14,, 113 - 4)

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

PA3JIEJ 1.

TEOPETUYECKHE OCHOBBI XUMHNHU

Tema 1.1
CTtpoenne aTtoma.
IMepuoanyeckuii 3aK0H 1
Ilepuoanueckasi cuctema
XuMH4YecKux djemenToB J.U.
MenpeieeBa

Coaep:xkanue yueOHOro MaTepuaJja

8(4 (0)/4(0)

AtoM. CocraB aTOMHBIX saep. XuMmudeckuil snemeHT. M3otomsl. KopmyckyasipHO-BOJHOBOM TyanusM,
JIBOMCTBEHHAasi TpHpoaa osiekTpoHa. CTpoeHHe OHJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHUCIIA.
DHepreTHyecknue ypoBHH M MOJYypOBHH. ATOMHBIe opOuTany. Kinaccudukanus XMMUYECKUX JIEMEHTOB (s-,
p-, d-, fonemenTsl). Pacnipenesnenue 3J1€KTPOHOB 10 aTOMHBIM OpPOMTANISIM; IPUHIMII MUHUMYMa 3HEpPIUH,
npunnun Ilaymm, npaBuino XyHzaa. DeKTpoHHbIE KOH(GUrypauuu aroMoB aneMeHToB | — IV mepuonos B
OCHOBHOM M BO30YXICHHOM COCTOSIHHH, 3JCKTpOHHbIE KOHGUrypauun HoHOB. [loHsTHe 00 >Heprun
MOHHM3alUY, JHEPTUH CPOACTBA K 3JEKTPOHY. OJIEKTPOOTPHUIATENBHOCTh. llepromudeckuii 3akoH H
[epronmdaeckas cucrema xumudeckux snmemeHToB J[.M. MenneneeBa. Cs3p [leproanmdeckoro 3akoHa U
[leppoguueckold cHUCTEMBI XMMHYECKHMX JJIEMEHTOB C COBPEMEHHOM TEOpPUEN CTpOEHHS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHSI CBOHCTB XMMHYECKHX JJIEMEHTOB M 00pa3yeMbIX MMH IPOCTBIX M CIIOKHBIX
BEIECTB 10 TPYNIaM U NieproaaM. 3HaueHue nepuoandeckoro 3akona /.M. Menneneena.

4

HpaKTH'—leCKl/le 3aHATUSA

3aKOHOMEPHOCTH U3MEHEHHS CBOICTB XUMUIECKUX 3JIEMEHTOB M 00Pa3yeMbIX HMH MPOCTHIX U CIIOKHBIX
BEIIECTB 110 IPyNIaM U IepHOAaM.

Pemienue mnpaxkTH4ecKMX 3aJaHMH Ha COCTaBJIEHHE OJJICKTPOHHO-rpaduyeckux ¢Gopmys siaeMeHTOB 1—4
HEPHOJIOB.

Pewienue 3a1au Ha HaX0XKIAEHUE MOJIEKYJISIPHON (OpMyIIbI BEIIeCcTBa.

XapaKkTepuCcTUKa XUMHUYECKUX AJIEMEHTOB B COOTBETCTBUE C UX AJIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B
MEPHOANYECKON CUCTEME XUMHUECKHUX IEMEHTOB

KourpoJsbHasi padora Ne 1 no Teme: «BXoqHOH KOHTPOJIbY»

1

OK 01,02
KK 4

Tema 1.2
CTpoenue BelecTBa.
MHoroo6pa3ue BelecTs

Coaep:xkanue yueOHOro MaTepuaja

7(5(0)/2(0))

XumMuueckass CBsA3b. BHIBI XMMHUYECKOH CBS3M: KOBaJICHTHAS, HMOHHAS, METaUIMdecKas. MexaHH3MBbI
00pa3oBaHusl KOBAJICHTHON CBSI3U: OOMEHHBIH M JIOHOPHO-aKUEHTOPHBIA. ODHEPrusi W JJIMHA CBS3H.
ITonsipHOCTH, HANPaBICHHOCTh U HACHIIIAEMOCTh KOBaJIEHTHOH cBsi3u. KpatHble cBs3u. BomopoaHas cBs3b.
MexxMoneKynspHbIe B3aUMOIEHCTBUS. BaleHTHOCTh M BaJCHTHBIE BO3MOKHOCTH aTOMOB. | HMOpummm3arms
aTOMHBIX opOuTaneil. CBs3b AJIEKTPOHHOH CTPYKTYpHl MOJIEKYNI C WX TE€OMETPHYECKHM CTpOeHHEM (Ha
prMepe COSANHEHUN 3JIEMEHTOB BTOPOTO repruona). [Ipencrasinenne o KOMIUIEKCHBIX coeanHeHnX. CocTaB
KOMIUIEKCHOTO HMOHa: KOMIUIEKcooOpa3oBaTenb, nuraHabl. KoopamHamwoHHoe umncio. Homenkmarypa
KOMIUTEKCHBIX COCOMHEHUH. 3HaUeHHe KOMIUICKCHBIX coequHeHui. IIoHATHEe 0 KOOpIMHAIIMOHHON XHMUH.
BemectBa MOJIEKYISIPHOTO W HEMOJIEKYJIIPHOTO CTPOSHHSA. THITHI KPUCTAJUIMIECKUX PEIIETOK (CTPYKTYp) M
cBoricTBa BemlecTB. [loHsTHe 0 nucnepcHbIx cuctemax. MctunHbie pacTBopsl. [IpeacraBienne o KOJUIOMIHBIX
pactBopax. CrmocoObl BBIpaKEHUS KOHIICHTPAIMUM PAcTBOPOB: MaccoOBas JIOJI BEIIECTBA B PacTBOPE,
MoJIsipHasi KoHUeHTpauus. HacblieHHble U HeHAChILLEHHbIE PacTBOPBI, PACTBOPUMOCTh. KpucTamioruaparsl.

5

OK 01,02
KK 1
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K.HaCCI/I(l)I/IKaHI/IH 1 HOMCHKJIATYypa HCOPraHMICCKUX BCIICCTB.

IIpakTHyeckne 3aHATHSA

Pemenune mpakTUKO-OPHEHTHPOBAHHBIX PACUETHBIX 3aJaHU Ha JUCTIEPCHBIC CHUCTEMBI, HCIIOJIb3yeMbIe B
OBITOBOM W TIPOM3BOACTBEHHOW JESITENLHOCTH YeENOBEKa, C TIO3HIHNA JKOJOTHISCKOW O€30MacHOCTH
MOCJICACTBUI M TPaMOTHBIX PENICHUH po0JieM, CBSI3aHHBIX C XUMHUEH.

Tema 1.3
XuMHYecKHe peakmuu

Coaep:kanue yuedOHOro MaTepuaja

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

Knaccupukanus XUMHYECKHX peaknuid B HEOPTaHWYECKOW W OPTaHWYECKOW XWMHH. 3aKOH COXPAaHCHHUS
Macchl BELIECTB; 3aKOH COXPAHEHUS M IPEBPALLEHUS SHEPIUU NPU XUMUYECKUX peakuusx. TemsoBble
3¢ ¢dexTs XUMHYECKHX peaknuid. Tepmoxumudeckue ypaBHEHHsS. CKOPOCTh XHMHYECKOH peaklIuu, ee
3aBHCUMOCTh OT Pa3IMYHBIX (PakTOpoB. [OMOTCHHBIC M I'eTepPOreHHBbIC peakiuu. KaTamus u KaTalu3aTophl.
OOparuMble 1 HeoOpaTUMble peakiuu. XUMHYecKoe paBHOBecHe. KOHCTaHTa XMMHYECKOTO PaBHOBECHS.
®DakTophl, BIUAIOIIME HA MOJIOKEHUE XMMHUYECKOTO PABHOBECHS: TeMIepaTypa, JaBlIeHHWE U KOHUEHTpalUuu
BEIIECTB, y4acTByromux B peakuuu. [Ipunnun Jle Illatense. DnexTponurudeckas nuccoruanus. CUibHbIE U
ciadbre anekTpoiuThl. Crenenp aucconuanuu. MoHHOE mpousBeneHne Boabl. Cpena BOAHBIX PacTBOPOB:
KHCJIOTHas, HelTpanbHas, menouHas. Bogopoanslii mokasatens (pH) pactBopa. I'maponus conelt. Peaxiyu
HOHHOTO oOMeHa. OKHCIMTENFHO-BOCCTAHOBUTENbHBIE peakiun. CremeHb okuciaeHus. OKHUCTUTENs H
BOCCTaHOBUTEND. [Ipoliecchl OKMCIEHUSI U BOCCTAHOBJICHUS. BakHeHIINe OKUCIMTENN UM BOCCTAHOBHUTEIU.
MeTtom 3meKTpoHHOTO Oananca. DIEKTPOIN3 PaCTBOPOB M PACIJIaBOB BEIIECTB.

6

HpaKTl/l‘{eCKﬂe 3aHATHSA

BrusiHue pa3snuuHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIUH;

Brusaue pa3nuuHbIX (PaKTOPOB HA TOJI0KEHUE XUMHICCKOTO PABHOBECHS;
XUMHUUYECKUE PEAKIMH B PACTBOPAX dJICKTPOIUTOB.

PacueTsl M0 ypaBHEHUSIM XUMHUYECKHX PEAKIUii C UCTIOJIb30BAHUEM MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHS) T'a30B, KOJMUECTBA BEIIECTBA

OK 01, 02, 04
KK'1

Pa3nen 2

HEOPI'AHUYECKAS XUMUS

Tema 2.1
HeMmeTtaasl

Coaep:xkanue yueOHOro MaTepuaJja

11(6(1)/5(2))

ITonoxenune HemerauioB B Ilepuoguueckoit cucreme xumuueckux osiemeHtoB [[.M. MenneneeBa u
0COOCHHOCTH CTpPOCHHUS UX aroMoB. du3HyecKkne CBOMCTBa HEMETAIUIOB. AJUIOTPONHUS HEMETauloB (Ha
npuMepe Kuciopoaa, cepsl, dochopa u yriepona). Bogopoxn. [omyueHue, Gu3MUECKUE M XUMHYCCKHE
CBOWCTBa (peakiuu C METaUIAMH W HEMETAJUIAMH, BOCCTAHOBJICHHEC OKCHIOB W coiieil). ['mapumbl.
TommmBHBIE »rmemeHTHl. [amorensl. HaxoxkneHwe B TMPHPOIE, CIOCOOBI IONyYeHUS (QHU3MYECKHE W
XUMUYECKHE CBOMCTBa. ['amoreHoBogopoabl. BakHeliine KHUCIOPOICOAEP)KALIUE COSAMHEHUS TajJOreHOB.
JlabopaTopHBIE ¥ TPOMBINIICHHBIE CIIOCOOBI TONYYCHHS TaJOTEeHOB. I[IpMMEHEHHE TaJOreHOB W HX
coenuaeHn. Kucnopon, ozon. JlabopaTopHble W TPOMBIIUICHHBIE CIHOCOOBI TONYYSHHS KHCIOPOIA.
Om3IUecKue 1 XUMIYECKHE CBOMCTBA KHCIOPOIa M 030HA; WX mpuMeHeHue. Okcuapl n nepokcunasl. Cepa.
Haxoxnernne B mpupoze, crmocoOsl MoiydeHHs, (U3NYeCKHe W XUMHUYEcKHe cBoiicTBa. CepoBomopof,
cynbdunel. Oxcunbl cepbi(IV) u (VI). Ceprucras u cepHas KuCIOTHI U ux coin. OCOOCHHOCTU CBOMCTB
cepHoii kuciotel. [IpumeHenue cepsl u e€ coenuHeHuid. A30T. HaxoxiaeHue B mpHpoOJE, CHOCOOBI
HOJy4YeHHs1, PU3MIECKUe U XMMUYECKHe CBOWCTBAa. AMMHAaK, HUTpHUbL. OKCHIbI a30Ta. A30THCTAsl U a30THasI
KUCIOTBHI U WX coiii. OCOOCHHOCTH CBOWCTB a30THOM KHCIOTHL. [IpUMEHEHHE a30Ta M €ro COCAMHCHHIA.
Aszotabie ynoopenus. Docdop. HaxoxaeHue B mpupoe, crnocoObl monydeHusl, GU3NICCKUE U XUMHUYCCKUEC
cpoiictBa. ®ochuast u Gochun. Okcuapl hocdopa, oprodocdopHas kuciaoTa u ee coian. MetadochopHas u
nupodochopHas kucaotel, pochopucras u dochopHoBatrcTas kuciaotel. [Ipumenenune ¢ocdopa m ero

5

OK 01,02, 04, 07
KK 1,4
MK 1.1,2.2
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coenuneHuit. DochopHbie yaoopenus. Yrinepoa. HaxoxaeHue B mpupoe, Crioco0bl MoNy4eHus, pusndeckue
u xumuueckue csoiicrsa. Okcuasl. yrnepona(ll) u (IV), yronsHas kucnora u ee cosu. [Ipumenenne yriaepoaa
u ero coequnennid. Kpemunii. Haxoxaenue B npupoje, CriocoObl moigydeHus, Gpuandeckiue U XMMUYECKHe
cBoiictBa. Oxenn kpemuus(IV), kpeMHHEBast KMCIIOTa, CHIMKATHL. [IpUMeHeHe KpEMHUSI M €r0 COeIMHEHHH.
Crek10, €ro Noay4eHue, BUIbl CTEKOL

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COIEPKaAHUE

3navyeHue xumun npu ocBoeHuu npodeccuit CITO TexHomormYeckoro npoduis npodhecCHoHATEHOTO
obpazoBaHmsl.

1/2

HpaKTl/l‘{eCKﬂe 3AHATHSA

Pemenne sxcriepuMeHTaIbHBIX 33024 TI0 TeMe «[ aJoreHs;
Pemenne sxcrepuMeHTaIbHBIX 3a7a4 TI0 TeMe «Cepa U ee COSTMHEHUS.
PemeHne SKcriepuMEHTAIBHBIX 3324 IO TeMe «A30T H (ochop M X COCTUHECHHUS.

Tema 2.2
MeTtanuabl

Conep:xkanue yuedOHOro MaTepuaja

7(5(0)/2(0))

IMonoxenne merawioB B Ilepropmueckoil cucTeMe XUMHYECKUX 3JIeMEHTOB. OCOOCHHOCTH CTPOCHUS
JJIEKTPOHHBIX 000JI0YEK aTOMOB METAJJIOB. PacnpocTpaHeHne XMMHYECKHUX AJIEMEHTOB-METAJUIOB B 3€MHOM
kope Obmme huzndeckue cBoiicTBa MeTawioB. [IpuMeHeHne MeTauIoB B OBITY, TpHpoe U TeXHNUKe. CIUTaBbI
METaJUIOB. DIEKTPOXUMHUYECKUI psAx HampsokeHWH MertauioB. OOmue crmocoObl MOTyYeHHs METaIlIOB:
THIPOMETAIUTYPIHs, MHPOMETALIYPTHs, dMeKTpoMeTauTyprus. [loHsaTie o koppo3un MeTamioB. CrocoOsr
3amuThl OT Koppo3un. O0mas xapakTepucTuka MeTauioB IA-rpynms! [leproandeckoi CHCTEMBI XUMHYECKUX
aneMeHTOB. HaTpuil u kanwii: momydeHue, Qpu3HYecKHe M XMUMHUYECKHE CBOICTBA, MPUMEHEHHE IPOCTHIX
BEIIECTB W WX coexnHeHWd. OOmas xapakrtepuctuka MetaiwioB IIA-rpymmsr Ileproanmdeckoil cucTeMBI
XMMHYECKMX DJJIEMEHTOB. MarHuid W KajJbLUil: monydeHue, (U3MUECKHMe M XHMHYECKHE CBOICTBa,
NPUMEHEHHUE MPOCTHIX BELIECTB U UX COeIUHEHUH. JKeCTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHeHHs. AJTFOMUHHMI:
nojiyueHue, GpU3NYecKUe U XMMHYECKHE CBOMCTBA, NMPUMEHEHHE IMPOCTOr0 BEIECTBA M €ro COEJAWHEHHI.
AmdoTepHble CBOICTBA OKCHIAa M THIAPOKCHAA AaJIOMHUHHS, THIPOKCOKOMIUIEKCH anroMuHus. OOmas
XapaKkTepucTuka MeTauioB 1nobouHelx mnonarpynn (b-rpynm) Ileproandeckoll CHCTEMBI XHMHYECKHX
3neMeHTOB. Du3NyYecKkhHe M XHMHUYECKHE CBOWCTBA XpoMa M €ro coeAuHeHHH. OKCHUABI U THIPOKCHJIBI
xpoma(Il), (II) u (VI). XpomaTel u qUXpOMaThl, X OKHCIHUTEIbHBIE CBOWCTBA. [lomydeHne u mprMeHEHHe
xpoma. Ou3MUECKHe W XMMHYECKHE CBOICTBa Mapranma W ero coenanHeHHd. OCHOBHBIC COCIMHEHHS
mapranma (II), (IV), (VD) u (VII). [lepmanranat kamws, ero OKUCIHUTEIbHBIC cBoiicTBa. Du3nmueckne M
XUMHYECKHE CBOWCTBA JKele3a M ero coenuHeHumi. Okcupabl, Tuapokcunsl U comu skemeza(ll) u (IID).
[omyuyeHne u MpUMEHEHHE Kelle3a U €ro CIIaBoB. Menb: monydeHne, GU3NIecKue U XUMUIEeCKHIe CBOMCTBA,
NPUMEHEHHE MPOCTOr0 BELIECTBA M €ro coeAuHeHuil. llMHK: monydeHue, (QU3NYECKUE U XHMHUECKHE
CBOWCTBa, MNPHMEHEHHE IIPOCTOrO BEIIECTBA M €ro CoeAuHeHWH. AMdoTepHble CBOIiCTBa OKcHIa H
THJPOKCH/IA IIMHKA, THAPOKCOKOMIUIEKCHI IIMHKA.

5

IIpakTHyeckne 3aHATHSA

Pemenne OKCIICPUMCHTAJIbHBIX 3aJa4 110 TEME «MeTabl TIaBHBIX OOATpYHIID»;
Pemenne OKCIICPUMCHTAJIbHBIX 3a4a4 10 TEME «MeTasisl T000YHBIX noArpymnm»

OK 01, 02,04,07
KK 4

Paszgen 3

XUMUSA U KU3Hb

Tema 3.1

Conep:xkanue yuedOHOro MaTepuaja

8(6(0)/2(2))
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MeToabl MO3HAHUS B XHMHH.
XuMHS ¥ JKHU3Hb

Ponb xuMum B obecriedeHnH yCTOHYMBOIO pa3BUTHS yesioBedecTBa. [I0HATHE 0 HAyYHBIX METOAaX IMO3HAHUS
U METOMAO0JIOTUU HAy4HOro HccieqoBaHus. HayuHble NpUHIUIBI OPraHU3aMM XUMHUYECKOTO MPOU3BOJCTBA.
[TpomplnuieHHBIE CIIOCOOBI TOJTyYEHUS! BAXKHEHIIINX BELIECTB (Ha IpUMeEpe MPOHU3BOJCTBA aMMHUaKa, CEPHOM
KUCIIOTHI, MeTaHoJa). [IpoMbInuIeHHBIE CIIOCOOBI ITOJTyYEHUS] METAJUIOB M CIUIaBOB. X MMUYECKOE 3arpsi3HEHHE
OKpy>XKaromied cpensl U ero nocienctsus. [Ipodiema nepepaboTku 0TXOMOB U TTOOOYHBIX HPOAYKTOB. Poib
XUMHU B 00OECIICYCHUN YHEPreTHdecKoi Oe3omacHocTH. [IpuHIHNIEI «3eIeH0i XUMIM». XUMUS U 3I0POBBE
yenoBeka. JIekapcTBeHHbIe cpencTsa. [IpaBmia NCTIONB30BaHUS JIEKAPCTBEHHBIX NpenapaToB. Poib Xxumun B
pa3BUTHH MeIUNUHBL. XuMus mumu. OCHOBHbIE KOMIIOHEHTH muId. [Iumessle no6aBku. Poms xuMum B
obecrieueHny THIIEBOH Oe3omacHocTH. Kocmerndeckme u mapgioMepHbIE cpeacTBa. beIToBas XHMUSL.
[IpaBuna 0e30MaCHOTO WCHOJIB30BAHUS IPENAPAaTOB OBITOBOM XMMHU B TOBCEIHEBHOW JKM3HH. XUMHUS B
CcTpouTenbcTBe. BakHeline CTpouTeNlbHBIE MaTepuaibl (LEeMeHT, 0eToH). IIpou3BOACTBO CTPOUTEIHHBIX
MaTepHalioB. XUMHUs B CEIbCKOM X03siicTBe. OpraHnuecKue U MUHEpasbHbIe yaoOpenus. Heopranumyeckue
MaTepHaibl (KOHCTPYKLIMOHHBIE MaTepHanbl, KPacKH, CTEKNIO, KepaMuka). MaTepuansl A IEKTPOHUKU.
HanorexHonoruu.

IIpodeccHoHATEHO-OPHEHTHPOBAHHOE COJICPKAHNE:

Iouck n aHaIM3 KEHCOB O MPUMCHEHUH XMMHYCCKIX BEIICCTB U TEXHOJIOTUHN C y94eTOM OyayIeit
npo¢heCCUOHANBHOM JCSITEIBHOCTH.

0/2

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

Jnddepennnposannsiii 3auer (I13)

0/2

Hroro 3a 1cemecTp

52 (32(1)/20(4))

2 cemectp 80 4. : T- 58 u., 13 - 22 4. (Bkarwouasg IOC 3 u.: T-1 4,113 -2), IA-12 4.

PA3JIEJ 4

TEOPETUYECKHWE OCHOBbI OPT AHUUYECKOW XUMHH

Tema 4.1
IIpexmeT oprannveckoi
XMMUH.
Teopust cTpoeHHsI OPraHUYECKUX
coequHenuii A. M. Bytiieposa

Coaep:xkanue yueOHOro MaTepuaJja

14(9(0)/5(0))

[TpeaMeT u 3HauYeHHE OPraHUYECKOW XUMHH, MPEACTABICHUE O MHOrOOOpa3sHy OpPraHUYeCKHX COCIMHEHHH.
DJIeKTPOHHOE CTPOEHHE aTOMa yriiepoja: OCHOBHOE M BO30YKIECHHOE COCTOSHMS. BaseHTHBIC BO3MOXKHOCTH
aToMa yriaepoaa. XUMHIECKasi CBSI3b B OPTaHMYECKUX COCOMHEHMSAX. THIBI THOPUAN3AINN aTOMa yTJIepo/a.
MexaHu3MbI 00pa30BaHUs KOBAJICHTHOW CBS3M (OOMEHHBIN M JOHOPHOAKIENTOPHBIN). THIIBI TIEPEKPHIBAHUS
aTOMHBIX opOuTayell: o- u m-cBsa3u. OnuHapHas, MBOWHAS W TpolHas CBs3b. CHOCOOBI pa3pbiBa CBs3EH B
MOJIEKyJIaX OpraHudeckux BemecTs. [loHsTHE 0 CBOOOAHOM panukane, Hykieopwmie u anekrpodure. Teopus
CTPOEHHs OpraHndeckux coenrHeHudl A.M. ByTiepoBa u ee COBpEMEHHOE pa3BUTHE — CTPYKTYypHas TEOpUS
OpPraHUYECKUX COECJUHEHUIl. 3HaueHHe TEOpUH CTPOCHHS OPraHUYECKUX coequHeHuil. MomekymspHble U
CTpYKTYpHBIE QopMyibl. CTpYKTypHBIE (QOPMYJBI pa3iM4YHBIX BHIOB: pa3BEpHYyTas, COKpaleHHas,
ckenerHas. M3omepus. Buabl m3oMepuu: CTpyKTypHas, NPOCTPAHCTBEHHAs. OJIEKTPOHHbBIE 3(PQEKTh B
MOJIEKyJlaX OpraHWYeCKHX coequHeHnd. MHIyKTUBHBIH W Me3oMepHbIil dddektsl. [IpencraBienue o
Ki1accuuKalMM  OpPraHWYecKux BemiecTB. [loHatHe o  (QyHKOMOHaNBHOM rpymme. [omonorus.
T'omonoruueckue psael. HoMmeHkaTypa OpraHMYECKHMX COEAMHEHUH (CHCTEMaTHuYecKas W TpPUBUAIbHbBIE
Ha3BaHUA). OCOOCHHOCTH M KiacCH(UKAIMs OpraHMYecKuX peakuuil. OKHCINTEIbHOBOCCTAHOBHUTEIIBHBIC
pEaKIK B OPTaHUUECKON XMMUH.

9

HpaKTl/l‘{eCKﬂe 3aAHATHSA

MozenupoBaHue MOJIEKYJI OPraHUYECKUX BEUIECTB.

CocraBiieHHE MOJHBIX U COKPALICHHBIX CTPYKTYPHBIX (pOPMYJI OPraHUYECKHX BEIIECTB OTACNIBHBIX KIIACCOB,
UCIIONIb3Ys MX HA3BaHMUS 110 CUCTEMATHYECKO HOMEHKIIATYpeE.

Pacuets! mpocteiime popMyIIbl OpraHIIECKON MOJIEKYIIBI, HCXOS M3 3JIEMEHTHOTO cocTaBa (B %).

OK 01, 02,04,07
KK4

PA3JIEJ] 5

YIJIEBOAOPOAbI
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Coaep:xanue yueOHOro MaTepuasia

7(4(0)/3(1)

Tema 5.1

IIpenesabHbIE Yria1eBOIOPOIbI —

AJIKaHbl, HUKJJI0AJKAHbI

Anxanel. "'oMonorudeckuii psii amkaHoB, obmas (Gopmyiia, HOMEHKJIATypa W H30MEpHs. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHWE MOJEKYJ alKaHOB, Sp3 -TMOpMAM3AIS aTOMHBIX opOuTaneil yriepona, o-
cBs3b. KoHdopmeprl. Pusmueckne CBOMCTBA alkaHOB. XHMHUYECKHE CBOWCTBA aJKaHOB: peaKIUU
3aMeIICHNS, M30MEepU3aIliy, ICTHAPUPOBAHNUS, INKIH3AINHY, IUPOJIN3a, KPEeKUHTa, TOpeHns. Haxoxnenne B
npupoje. CriocoObl OTYYEeHUS U IPUMEHEeHUe ankaHoB. L{ukinoankansl. OOmas GopMmyiia, HOMCHKIATYpa U
n3oMepusi. OCOOCHHOCTH CTPOCHHS U XMMUYECKUX CBONCTB MajbIX (I[UKJIOMPOIIAH, IUKIO0YTaH) U OOBIYHBIX
(LIMKJIOTICHTAH, IIMKJIOTEKCaH) IUKI0ATKaHOB. CrIOCcOOBI MOTYYCHHUS M MPUMCHCHHE IIMKJIOAKAHOB.

4

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

IIpakTHyeckne 3aHATHSA

Pemenne PacCUYCTHLIX 3a4a4 10 YPABHCHUAM peakunﬁ C Y4aCTHUEM OPraHNYCCKUX BCILCCTB.

IIpodeccnoHaNTbHO-OPHEHTHPOBAHHOE CO/ICPKAHNE!

Pemenne mpodeccrnoHaIbHO-OPHUEHTHPOBAHHBIX 3aJaHAN IO COCTABICHUIO XHMHUYECKHUX pPEaKluii,
OTPaXAIOIIUX XUMHYCCKYI0 aKTHBHOCTh OPraHMYECKUX COCJMHCHUI B pa3IMYHBIX cpefax (MPUPOIHBIX,
OHMOJIOTHYECKHX, TCXHOTCHHBIX).

Tema 5.2
HenpenenabHbie
yIJ1€BOI0POJbI:

aJIKeHbl, aJIKaJAHEeHbI,

AJIKUHBI

Coaep:xkanue yueOHOro MaTepuaJja

6(6(0)/0(0))

Anxenpl. ['oMonormyeckuii psii  alkeHOB, oOmas (GopMyia, HOMCHKIATypa. OJEKTPOHHOE W
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI AIKCHOB, Sp2 -THOpUAM3ALNS aTOMHBIX opOuTaneii yriuepoaa, 6- 1 -
cBa3u. CTpykTypHass W TeoMeTpuueckas (IHc-TpaHc-) wn3oMmepus. @Du3WdecKue CBOWCTBA AaJIKEHOB.
XUMHYEeCKHE CBOWCTBA: PEAKIMH MPUCOCIUHEHMS, 3aMEIIEHUsS B O-MOJIOKEHHWE TPU JBOWHOW CBS3H,
TTOTMMEPHU3AI U OKHUCIeHUs. [IpeacraBineHne 0 MeXaHU3ME PeakIiH 3JIEKTPOPHUIBHOTO MPHUCOCIIMHEHUS.
[IpaBuno MapkoBHHKOBa. KaduecTBeHHBIE peakilni Ha ABOHHYIO CBs3b. CIIOCOOBI NOMYYECHUS U TIPIMEHEHHE
ankeHoB. AnkaaueHsl. Knaccupukanus ankaJueHOB (COMPSHKCHHBIC, W30JHUPOBAHHBIC, KYMYJIHPOBAHHBIC).
OCOOCHHOCTH 3JICKTPOHHOTO CTPOCHHS W XUMHUYCCKUX CBOWCTB CONPSIKCHHBIX IUEHOB, 1,2- u 14-
npucoenuuenue. Ilonumepusanus ConpspkeHHBIX AneHOB. CIIOCOOBI MOMyYeHUs U IPUMEHEHHUE aJIKaHEeHOB.
Ankunbl. ['oMonornueckuil psj ankuHOB, oOmias GopMysia, HOMEHKIATYpa U M30MEpHs. DJIEKTPOHHOE M
NPOCTPAaHCTBEHHOE CTPOCHUE MOJIEKYJI AalKMHOB, Sp-THOpUAM3alvsl 3JEKTPOHHBIX OpOWTaled aroma
yriepona. dusnueckue CBOWCTBA aIKUHOB. XMMUYECKUE CBOMCTBA: PEAKLIUK IIPUCOCIUHEHUS, AUMEPU3aLuU
U TpUMEpPHU3ALMH, OKUCIEHMs. KUCIOTHBIE CBOMCTBA AJIKHMHOB, MMEIOIIMX KOHLEBYIO TPOMHYIO CBS3b.
KauecTBeHHBIE peakiiuu Ha TPOWHYIO CBsA3b. CIIOCOOBI MOMYyUYCHHS U IPUMEHEHIE aIKIHHOB.

6

OK 01, 02,04,07
KK'1

Tema 5.3
ApomaTnyeckue
YIJ1€BOAOPObI (APEHbI)

Coaep:xkanue yuedOHOro MaTepuaja

4(4(0)/0(0)

ApoMaTH4YeCcKHe YTIIeBONOPONBL. [ OoMoilorMdeckuii psix apeHoB, oOmas QopMmyna, HOMEHKIATypa H
M30MepHsl. DINEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHME MOJIEKYNsl OeH3ona. [IpaBHio apoMaTHYHOCTH,
INpUMepbl apoMaTH4YecKuX coequHeHud. dusnueckue cBoiicTBa apeHOB. XMMHUYECKHE CBOWCTBAa OeH30/Ia M
€ro roMOJIOTOB: PEaKIMH 3aMElIeHHs B OEH30JbHOM KOJbLIE M YIJIEBOJOPOJHOM pajJuKalle, Peakiiu
NPUCOETUHEHHS, OKHCIICHHE TOMOJIOroB OeH3oina. Peakuun snekTpoduibHOTO 3aMerneHus. [IpencraBnenue
00 OpHEHTHPYIOILEM ACHCTBUM 3aMECTHTENICH B OCH30JILHOM KOJIbIIE HA MpHUMEpE AIKWIBHBIX PaJUKalioB,
KapOOKCHJIbHOM, TMAPOKCUIBHBIA, aMUHO- U HUTPOTPYII, aTOMOB rajoreHoB. OCOOEHHOCTH XUMHYECKHX
cBoiicTB ctupona. I[lommmepmsamus ctupona. CrHocoOBl TOJMYYECHHS HW TPUMEHEHHE apOMAaTHUYECKHX
YTICBOIOPOIOB.

4

OK 01, 02,04,07
KK'1

Tema 5.4
IIpupoaHble HCTOYHUKHT
YIJIEBOJAOPOAOB H UX
nepepadorka

Conep:xkanue yuedOHOro MaTepuaja

4(4(0)/0(0))

[puponusiii ra3. I[lonytHeie HedTsHBIE ra3sl. HedTh n €€ npoucxoxnenne. KaMeHHBIH yroib ¥ MPOILYKTHI
ero nepepaborku. CriocoObl mepepaboTku HedTH: TeperoHKa, KpeKHHI (TEpMUYECKHH, KaTaluTHYECKUH),
pudopmunr, muponus. [Ipoxykrel nepepaboTkn HedTH, MX NPUMEHEHHE B NPOMBIIUICHHOCTH M B OBITY.

4

OK 01, 02,04,07
KK'1
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I'eHeTnyecKkas CBsI3b MCXKAY pa3IMYHbIMU KJIaCCaAMU YIJICBOAOPOA0B

Tema 5.5
I'anorennpousBoaHbIe
YIJIEBOJAOPOI0B

Coaep:xanue yueOHOro Matepuaja

7(4(0)/3(0)

OJNEeKTPOHHOE CTPOCHHE TaIOTCHONPOW3BOAHBIX YIJIEBONOPOAOB. Peakmum 3aMemlieHnss rajoreHa Ha
THIPOKCHI, HUTPOTPYIITY, IIHAHOTPYIILY, aMUHOTpymiy. JIeWCTBHE Ha TaJOTeHIPOM3BOTHBIE BOIHOTO H
CHHPTOBOTO pacTBOpa IIesour. B3amMoneiCTBHE NWTajOreHaIKaHOB C MarHueM W nuHKOM. IlomsTtme o
METAJUIOOPTaHMYECKUX COSANHEHISIX. VIcIoap30BaHNe TAIOTEHIPOU3BOIHBIX B OBITY, TEXHUKE M B CHHTE3€.

4

OK 01, 02,04,07
KK 4

HpaKanecm{e 3AHATHSA

Tlonydenue 3TuneHa U U3y4eHUE €ro CBOMCTB.

PacuérHrle 3a1aun: — onpeaesieHrne MOJICKYIIIPHOH (POPMYITBI OPTaHIMYECKOTO BEIIESCTBA TT0 MaCCOBBIM JOIISIM
aTOMOB JJIEMEHTOB, BXOJISIIINX B €r0 COCTAB;

HAXOXICHUC MOJICKYJISAPHOW (HOPMYJIBI OPraHUYECKOTO0 COCAMHEHHMS N0 Macce (00beMy) MPOAYKTOB
CropaHusi; pacu€Thl 0 YPAaBHEHUIO XMMUYECKOHN peakluu

Paszgen 6

KHCJIOPOACOJAEPKAIIUE OPTAHUYECKHUE COEJJUHEHUSA

Tema 6.1
Cnuptel. @eHou

Coaep:xanue yueOHOro MaTepuasia

7(5(0)/2(0))

[IpenenvHble omHOaTOMHBIE CcHUpTh. CTpoeHHMe MoJIeKyn (Ha TMpuUMEpe MeTaHoJla | JITaHOJA).
TI'omomnormaeckuii psia, odmas popMyra, H30MepHsl, HOMCHKIATypa U KiIaccu(uKaus cCnupToB. Ou3ndeckue
cBoiicTBa cnupToB. BomoponHas cBsi3b. XWMHUYECKHE CBOMCTBA: pEaKIMU 3aMElIeHHUs, AEeTHUJIpaTallvu,
OKWCJICHHS, B3aUMOJICHCTBHE C OPTaHWMIESCKUMHU U HEOPTaHUIECKUMH KuciIoTaMu. KadecTBeHHas peakuus Ha
OJTHOATOMHBIE CITUPTHL. PU3NOIOTHYECKOE IEHCTBHE 3TaHOJA M METaHOJa Ha OpraHu3M uenoBeka. CrocoOs
MONMyYCHUS W TIPUMECHEHHE OJHOATOMHBIX CHHPTOB. IIpocTeie 3¢hupBl, HOMEHKIATypa W HW30MEpHSL.
Oco0CcHHOCTH (DU3UYECKUX M XUMHYCCKHX CBOWCTB. MHOTOATOMHBIC CITUPTHI: STHJICHIJIMKONb U TIUICPHUH.
Ou3MYecKue W XUMHUYCCKUEC CBOWCTBA: PCAKI[MHM 3aMEIICHUsS, B3aUMOJCHCTBHE C OPraHUYCCKUMH H
HCOPTaHMYCCKUMH KHUCIIOTAMH, KAYEeCTBCHHAs pCaKIMs Ha MHOTOATOMHBIC CHHUPTHL. DU3HOIOTHYECKOE
ﬂeﬁCTBHe Ha OpraHu3M 4YCJIOBCKaA. CHOCO6]>I MOJy4YCeHUsA U MPUMCHCHUE MHOTOATOMHBLIX CIIMPTOB. denoun.
CrpoeHue MOJIEKYJIbl, B3aUMHOE BJIMSHHE THIPOKCOTpynmbl U OeH30ibHOrO siipa. dusnyeckue cBOWCTBa
(enoma. OcoOeHHOCTH XMMHYECKHX CBOMCTB (eHona. KadecTBeHHBIe peakuuu Ha (eHos. TOKCHYHOCTB
(dhenona. CriocoOBI OJydeHHUs U IpuMeHeHue GeHosa. PeHoshopManbaeTHaHasi CMOJIA.

5

HpaKanecm{e 3aHATHSA

Pemenne skcriepruMeHTaIbHBIX 33729 Ha WACHTU(QHUKAINIO OPTaHUIECKAX COCTMHEHUH
PemeHne SKcriepuMEHTAIBHBIX 3324 110 TeMe « CIUpTHI U (hEHONBI»;

OK 01, 02,04,07

KK 4
K 2.2

Tema 6.2
Kapo6ouuibHble
COe/IMHEHHUSI:
aJIb/Ieru/ibl M KETOHBI.
KapOoHoBbIe KHCIOTBI.
Croxnbie 3¢pupsbl.
Kupsbi

Coaep:xkanue yuedOHOro MaTepuaja

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

KapOoHnnbHEIE COSOUHEHUS: AIbAETHUABl M KETOHBI. JJEKTPOHHOE CTPOCHHE KapOOHWIBHOW TIPYIIIBI.
I'omonoruueckue psAAbl anbIeTHIOB U KETOHOB, o0mas (GopMyia, H30Mepys 1 HOMEHKIaTypa. Ouznueckue
CBOICTBa aNbJETH0B H KETOHOB. XUMHYECKHE CBOHCTBA aJbACTUI0OB U KETOHOB (PEaKIUH MPUCOCTUHEHHS).
IlpencraBieHne O MexXaHH3ME peakUuii HyKJIeO(QUIFHOrO mnpucoenuHeHus. OKHCIEHHE aJIbJISTHIIOB,
KaueCTBEHHbIE pEakUUH anbJerugoB. CrocoObl MOJy4YeHWss M NPUMEHEHHE allbJIeTHA0B M KETOHOB.
OnHOOCHOBHBIE TIpe/ieNIbHBIE KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOSHHS MOJIEKYJI KapOOHOBBIX KHCIIOT.
Wzomepus 1 HoMeHKIaTypa. Pusnyeckre cBoiicTBa, BOJOPOAHBIC CBSI3H. XMMUYECKHE CBOWCTBA: KUCIOTHBIC
CBOMCTBa, peakiusi >Tepu(UKAlIMK, pPEaKUMd C Y4acTHEM YIIIEBOJAOPONHOro paaukana. IloHstue o
MPOU3BOJHBIX KapOOHOBBIX KHCIJIOT: CJIOKHBIE d(UPBI, aHTHAPHUIBI, TaJOTeHAHTUAPHIIBI, AMHIbI, HUTPUIIBL.
OCOOCHHOCTH CBOWCTB MYpPaBBHHOW KHCIOTH. MHOTrooOpasne KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB
HElpeleNbHBIX ¥ apOMAaTHYECKUX KapOOHOBBIX KHCIOT, AUKApOOHOBBIX KHCJIOT, T'HAPOKCHKapOOHOBBIX
KWIoT. IlpencTaBuTeny BBICIIMX KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MajJbMUTHHOBAs, OJECHUHOBAS,
JIMHOJICBAs], JINHOJICHOBAsi KUCIOTEL. CrocOOBI IOJy4eHHsI U NPUMEHEeHHE KapOOHOBBIX KUCJOT. CiokHBIE

6

OK 01, 02,04,07
KK'1
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a¢upsl. ['omonornueckuii psin, oduias Gopmyiia, ©3oMepHs U HOMEHKIaTypa. JKupsl: crpoenue, pusndeckue
Y XMMHYECKHE CBOMCTBA JKMPOB: THIPOJIM3 B KUCIIOW W IIEIOYHOM cpenax. OCOOCHHOCTH CBOWCTB JKHPOB,
COJIEPXKAINX OCTAaTKU HENPENEeNbHBIX JKUPHBIX KHCHOT. Kupel B mpupose. MbI4 Kak COJM BBICIIUX
KapOOHOBBIX KUCIIOT, X Motolee neiicteue. [TonsaTre o cuaTeTHyeckux Moromux cpeacreax (CMC)

HpaKTl/l‘{eCKﬂe 3aHATHSA

Pemienue sxcriepuMeHTaNbHBIX 3324 110 TeMe «KapOoHOBbIe KUCITOTHI. CIOXKHBIE S3QUPHI.

PacuérHble 3aaun: onpeeseHne MOJICKYJIIPHON (OPMYJIbI OPraHMYECKOTO BEIECTBA 10 MAcCOBBIM JO0JISIM
aTOMOB DJIEMEHTOB, BXOJSIIMX B €ro COCTaB; 1Mo Macce (00beMy) MPOAYKTOB CrOpPAaHUs; 10 KOJHYESCTBY
BelecTBa (Macce, 00beMy) MPOAYKTOB PEaKIH M/MIIH UCXOTHBIX BEIIECTB; — PEeIIeHNe Pacu€THBIX 3a/1ad Ha
orpe/ieIeHUe J0JIM BBIX0/Id MPOIYKTa PEAKIHH OT TEOPETUUECKH BO3MOXKHOT'O

Tema 6.3
YriaeBoabl

Coaep:kanue yuedOHOro MaTepuaja

4(4(0)/0(0)

OO6mass xapakTepucTHKa yrieBoaoB. Kiaccudukanus yrieBogoB (MOHO-, JHH  TIOJHCAXapHIIBI).
MoHocaxapunsl: IIIOK03a, (pykro3a, pubosa, ramakrosa, Ie3okcupubosa. DusHyeckue CBOWCTBA U
HaxoxzaeHue B npupoae. @orocunre3. Onruueckas moMmepus. KonpyaTo-1ienHas TayToMepus: Ha NpHMepe
MOJIEKYJIBI TJIFOKO3bI, MPOEKLIUH Xeyopca, o- MU PaHoMephl TIIOKO3bl. XHMHYECKHE CBOMCTBA TIIIOKO3BL: C
y4acTHEM CIIMPTOBBIX W albJIETUIHOW TPYMI, CHUPTOBOE M MOJIOYHOKHCIOE OpOYKEHHE TIIFOKO3BI.
[IpumeHeHHe TIIOKO3BI, €¢ 3HAYCHUE B JKU3HEIEATeIbHOCTH opraHuiMa. /lucaxapuasl: caxaposa, MajibTo3a H
nakto3a. BoccTaHaBnuBaromye 1 HEBOCCTaHABNIMBAOIIME qucaxapuabl. [ maponns caxapossl. Haxoxaenue B
npupoje W npuMeHenue. [lonmcaxapunubl: Kpaxmai, TJIMKOTEH W 1ieiurosio3a. CTpoeHHe MaKpOMOJEKyJl
KpaxmMaJa, IIIMKOTeHa U 1eJUTI0103bl. Pu3nueckue cBoicTBa KpaxMalia M IeJUTI0N03bl. XUMHYECKUE CBOWCTBA
KpaxMasia (THAPOJIM3, KayeCTBEHHAs peakuus ¢ Honom). XUMHYECKHE CBOWCTBA LEIUIOIO3BI (THIPOIIH3,
peakmus moirydeHue 3(pupoB mesnTiono3bl). [ToHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIM
TIeJTK).

4

OK 01, 02,04,07
KK'1

Paznen 7

A3O0TCOJEPKAIIME OPTAHUMYECKHWE COEJJMHEHUA

8(5(0)/3(0))

Tema 7.1
AMMHBI.
AMHHOKHCJI0THI. Bejikn

Conep:xaHue yueOHOT0 MaTepuaja

AMHUHBI — OpraHM4ecKHMe NpOM3BOJHbIE ammuaka. Kiaccupukauus aMuHOB: anupaTHdyecKue |
apoMaTH4ecKue; NMepBUYHbIC, BTOPUYHbIE W TpeTHuHble. CTpoeHHe MoJieKysd, obmas (opmyla, U3oMepus,
HOMEHKJIaTypa M (M3UUYecKHe CBOMCTBA. XHMMHYECKOE CBOHCTBAa aiM(aTHYECKUX aMHUHOB: OCHOBHBIC
CBOHMCTBA, AQIKWJIMPOBAaHWE, pEaKIWM C a30THCTONH Kuciaotod. ConM anKmiaMMOHWA. AHWIMH —
IpPEeACTaBUTENh AMHHOB apoMaTHdeckoro psanga. CTpoeHune aHwimHA. B3anmMHOe BIWsSIHHME TPyNI aTOMOB B
MoJjeKyne aHuiauHa. OCOOCHHOCTH XMMHYECKHX CBOMCTB aHMIMHA. KadecTBEHHbIE peakIuy HA aHWIHUH.
Crioco0kI ToTydeHne U MpruMeHeHne amnpaTHIeCKIX aMIHOB ¥ aHWIMHA W3 HUTPOOEH301a. AMHHOKHUCIIOTHI.
Howmenxnarypa u n3omepus. OTAenbHbIE MPEACTABUTENH 0-aMUHOKHUCIIOT: TJIMIHH, alaHuH, (eHWIaIanuH,
CepHH, TJIyTaMHHOBAas KHCIIOTA, JIHM3WH, IucTenH. OnThdeckas wW3oMepus aMHHOKHCIOT: D- m L-
AMUHOKUCJIOTHI. DU3UYECKUE CBOMCTBA AaMMHOKUCIOT. XUMUYECKME CBOWCTBA aMHHOKHUCIIOT Kak
aM(OTEepHBIX OPraHMYECKHX COEIMHEHHH, PeakUus IOJMKOHJEHCAllu, O0pa3oBaHMEe NENTHIHON CBS3H.
Bbuonoruueckoe 3HaueHue aMHUHOKUCIOT. CuHTe3 nenTuaoB. benku xak npupoaHsie monuMepsl. IlepBuuHas,
BTOpPHUYHAs W TPETHYHAas CTPYKTypa OenkoB. XWUMHYECKHE CBOWCTBa OEJIKOB: THAPOJIM3, JEHATYypalus,
Ka4Y€CTBCHHBIC DPCAKIHUKU Ha oenku. Ilomstne 00 asoTcoAcpKaliuX TETCPOLUUKINYCCKUX COCANMHCHUMAX.
[MupuMuaMHOBEIE M ITypUHOBBIE OCHOBaHMs. HyKJIEHHOBBIE KHCIIOTBI: COCTaB, CTPOSHHE U OHOJIOTHYECKOE
pOJBb.

5

HpaKTl/l‘{eCKﬂe S3AHATHSA

OK 01, 02,04,07
KK 4
K 2.2
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Pewienne skcnepiMEHTaNBHBIX 337124 [0 TeMe «A30TcoIepIKalllne OPraHMYECKUE COCIMHEHHUSD;

Pewienne skcnepiMeHTaNBHBIX 33124 10 TeMe «Pacno3HaBaHue OPraHMYeCKUX COSIUHEHHUI.

PacuérHble 3a1aun: — onpeaeseHre MOJIEKYJIISIpHOI (OpMyIIbl OPraHMYeCKOro BEIECTBA 10 MacCOBBIM J0JISIM
aTOMOB DJIEMEHTOB, BXOJSAIIMX B €ro COCTaB; Mo Macce (00beMy) NMPOAYKTOB CrOpPaHUs; 10 KOJIMYECTBY
BellecTBa (Macce, 00beMy) MPOLYKTOB PEAKIMU M/WIM HCXOJHBIX BEIECTB;

Paszgen 8

BBICOKOMOJIEKYJIAPHBIE COEJMHEHUA

10(7(1)/3(1))

Tema 8.1
Bricokomoneky JIsIpHBIE
COe/IMHEeHHs

Coaep:xanue yueOHOro MaTepuasia

OCHOBHBIE MOHSTHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCAMHEHUIT: MOHOMED, MOJIMMEDP, CTPYKTYpPHOE 3BEHO,
CTENIEHb  NOJMMEpHU3aluH,  CpelHss  MoyekyjsipHas  Macca.  OCHOBHBIE ~ METOJBl  CHHTE3a
BBICOKOMOJICKYJSIDHBIX ~ COCOWHCHMH — TONMMEpH3alusi W MoJIWKOHAeHcanus. IlpeactaBineHue o
CTEPEOPETYISIPHOCTH M HAJMOJIEKYIISIPHOI CTPYKTYpE MOJIMMEPOB, 3aBUCUMOCTh CBOMCTB MOJIMMEPOB OT HX
MOJIEKYJISIPHOTO M HaAMOJIEKYISpHOTo cTpoeHms. llommmepHble Matepuansl. Ilmactmaccsl (OMMITHIICH,
HOUTIPOTIIIIEH, MOJMBUHWIXJIOPHL, TIOJMCTHPOIL, MOJTMMETHIMETAKPHIIAT, MOJMKapOOHATHI,
MONFATIIIEHTepedTanar). YTWwm3amusd ©  IepepaboTka IDlacTUKa.  DJIaCTOMEpHI:  HATypajIbHBIH,
CHHTETHYECKHE KaydyKu (OyTaIMeHOBHIH, XJIOPOIPEHOBHIN, H30MPEHOBEII) U CHINKOHBL. Pe3nna. BomokHa:
HaTypajbHble (IIEepCTh, IIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKHE BOJIOKHA
(kanpon u naBcaH). [lomumepsl crHenuaibHOTO HasHaucHHsS (Te(IOH, KeBIAp, 3JICKTPOMPOBOISIIIEC
HOJIMMEPBI, OMopaziaracMble NOJIUMEpPHI).

OK 01, 02,04,07
6 KK'1
K 1.2 ,2.2

IIpakTHyeckne 3aHATHSA

Pemenne OKCIICPUMCHTAJIbHBIX 3a4a4 110 TEME «Pacno3HaBaHue IJIACTMACC U BOJOKOHY

IIpodeccnoHaNTbHO-OPHEHTHPOBAHHOE CO/ICPKAHNE!

1. Keiicer (c ywerom Oynymield mnpodeccHOHalbHOM JeATeNbHOCTH) Ha aHaiu3 HHGOpManum o
MPOU3BOJICTBEHHOH JIESITENEHOCTH YeJIOBEeKa, CBSI3aHHOM ¢ NepepabOTKON U MOJIyYeHHEM BEIIECTB, a TAKXKe C
9KOJIOTHYECKOH 6e30M1acHOCTEIO.

1/1

Hroro 3a 2 cemecTp

80 (58(1)/22(2))

IIpomexxyTouHasi aTTecTanus — B hopMe IK3aMeHa:

IToaroroBka K 3k3aMeHy (KOHCYJIbTALMs)

6

DK3aMeH

6

Bcero yacos

144 (132(90(2)/42(6))+T1A12)
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3. YCJOBUA PEAJIM3ALIMA ITPOTPAMMBI YYEBHOM TUCITATIINHBI

3.1. MaTepuajIbHO-TeXHHYECKOe o0ecreyeHne

3.1.1

3.1.2

3.1.3

3.1.4

Peanmauml nmporpamMmbl JUCHUTIIIMHBI TPCAIIOJIAract HaJIn4unue

y4ueOHOro kKabuHeTa EcTecTBO3HAHMS C METOMKON MTPENOIaBaHUs

[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 ¢ METOIHKOI MpPenogaBaHus

Ilocagounsie MecTa st CTYACHTOB

26

Pabouee MecTo npenoaBares

1

Jlocka

1

TexHHUeCKHE CPeICTBA 00yUeHHsI

Komnsiotep

MynpTHUMeEIMa IPOEKTOP

— | —

DKpaH

JKpaHHO-3BYKOBbIE MOCO0OHs (MOI'YT OBITH B HH(POBOM BHIE).

KommekT anmapaTHO-IporpaMMHBIX cpenctB Ha 6ase ITK

=]

ITeyaTHbIE MOCOOUA

KoMIuiekT HarisgHbIX MocoOuii mo npeamery « Xumusy (Y4eOHUKH, CIIPaBOYHUKU
HMHCTPYKIIHH)

S

Y4eOHO-MeTOAHYECKHE MaTepuajabl 10 TUCHUIJINHE

KommiekT y4eOHO-HarIIIHBIX TOcOOHnit 10 0011eil 1 HeOpraHMIeCKOH XUMHH: TTaKaThI,
TaOIULIBI

[Ipubops! It IEMOHCTPAIMN XUMHUYECKUX MPOIIECCOB U PEAKINi

Komnexuun

Meroauueckue yKa3aHHs K BBIIOJHCHHIO MPAKTUYCCKHX 3aHSITHI U 1aG0paTOPHBIX
pador

VL

Mopaenu, MaKeThbl

= AN M

YciaoBHBIE 0003HAYECHUSA

A — demoncmpayuonnwiii sxzemniasap (1 9K3., Kpome cneyuanibHoO 02080PEHHbIX CyYaes);
K — noanoiii komniexm (ucxoos uz peanbHou HANOIHAEMOCU 2PYNNbL);
@ — xomnrexm 0 PponmanvHou pabomel (NPUMEPHO 8 08a Pa3a MeHbule, YeM NOHbL
KOMNJIeKM, Mo ecmb He MeHee 1 9K3. Ha 08YX 00yUaowuxcs);
I — komnnexm, Heobxo0OuMbILL 011 NPAKMUYECKOU pabomvl 6 2PYNNAX, HACUUMBIBAIOWUX NO
HecKobKo obyuarowuxcs (6-7 9K3.).

3.2. UndopmanuonHoe odecriedeHne 00yueHust
IlepeyeHb UCNOJIb3yeMbIX YUeOHBIX M31aHull, UHTepHET-pecypcoB, 10NMOJHUTEIbHOM

JIMTEPaTypbl

OcCHOBHbBIE HCTOYHUKH:
[Ma6puensu O.C. Xumus ajist mpodeccuii U CIeruatbHOCTEH TEXHUYECKOTO PO UL
Y4eOHUK TSI CTYI. yupexkaeHui cpea. mpod. oopazosanus/ O.C.I'abpuensH,

1.

22




N.I".OctpoymoB. — 9-e u3z., crep.- M.: M3narenbckuii neHTp «Akanemus», 2020.- 2723 c.,
[8]c. uB. un. ISBN 978-584468-9404-8

2. Epoxun KO.M. Xumus ais npodeccuii U CeruaibHOCTeH TEXHUYECKOTO U €CTECTBEHHO-
HAYYHOTO MpoduiIei: yueOHUK I CTY. yUpexkaeHui cpen.npod. oopasosanus/ FO.M.
Epoxun, 1.b. KoBanesa.-8-¢ u3a., crep. - M.: U3naTenbckuii neHTp «AkageMusi», 2021. -
496¢. ISBN 978-5-4468-9909-8

JlonoHUTeIbHbIE HCTOYHUKH:

1. Epoxun FO.M. Xumus. YueOuuk. - Mockpa «Axagemusi», 2014

2. Hosommuckuit U.M., HoBommnckas H.C. Oprannueckas xumusi. 1 1 knacc. bazoblii
ypoBeHb: Y4eOHUK It 0011e00pa3oBaTeNbHbIX yupekaeHi.- 4-e uza.-M.: 000 «TUI»
Pycckoe cnoBo-PC»,2010.-176¢

3. Hosommnuckuii .M., HoBommuckast H.C. Xumusi. 10 kiacc. ba3oBelii ypoBeHb: YueOHHK
TUTs 001Ie00pa3oBaTeNbHbBIX yUpexkaeHuH.- 4-¢ u3n.-M.: OO0 «THU]JI» Pycckoe cioBo-
PC»,2010.-176¢

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

5. HBanoB B.I'. Oprannueckas xumusi. Kpatkuii kypc: Yuebnoe nocooue/MBanos B.I'., ['eBa
O.H.-M.: Kypc, HUL] UTH®PA-M,2015. Znanium.com

6. HsanoB B.I'. Heoprannueckas xumusi. Kparkuii kypc+/ B.I'. IBanos, O.H. I'eBa- M.: Kypc,
HUIL UH®PA-M,2014. Znanium.com

7. HBanos B.I'. OcnoBbl xumun: Yueonuk B.I'.MBanos, O.H. I'ea-M .:2014. Znanium.com

8. Omeuxkuit 3.1. bonornueckast XuMust (3JI€KTPOHHBIN pecypc): yueonuk/ A.Jl. TaranoBuu u
ap. o oomr. pen A.JI. TaranoBuua.-MuHck:Briciias mkona,2013. Znanium.com

HNHuTepHeT — pecypcebl:

1. Enunas komneknus nudpoBbix oOpazoBatenbHBIX pecypcoB: calT. - URL: http://school-
collection.edu.ru/ (nara obpamenus 01.06.2020)

3.3. YcioBusi opranusanum y4e0HOro npoiecca

VY4yeOHasi AUCHUIUINHA C IENbI0 O0eCTieueHusl JOCTYIMHOCTH OOpa3oBaHUsl, MOBBIIICHUS €TI0
KauecTBa MOXKET ObITh peaJu30BaHa C MPUMEHEHUEM TEXHOJIOTHM AUCTAaHIIMOHHOTO, AJIEKTPOHHOTO
U cMeranHoro ooyuenus (nanee - JJOT, 90, CO).

DNeKTpOHHOE 00y4YeHHE W JUCTAaHIIMOHHbIE 00pa30BaTeIbHbIE TEXHOJIOTHH HCIOIb3YIOTCS B
JOMIOJTHEHNE K OCHOBHOMY Y4eOHOMY NpOLIECCy IS

- OpraHu3aIiy CaMOCTOSTEIBHON paboThl OOydaromuxcs (MpeaoCTaBICHUE MaTepUajoB B
ANEKTPOHHOU ¢opMe ISl CaMOMOATOTOBKH; OOECIeUeHHUE TMOATOTOBKM K MPAKTUYECKUM H
71a00PaTOPHBIM 3aHATHUSAM, OPTaHU3ALNS BO3MOKHOCTH CAMOTECTUPOBAHUS U JIP.);

- TpOBENEHUs KOHCYIbTAIlMii C HWCHOJB30BAaHWEM pA3JIMYHBIX CPEACTB  OHJIAWH-
B3aUMOJICHCTBUS B JJICKTPOHHO-MH(OPMAIIMOHHONW 00pa3oBaTelbHON Cpelie KoJuiemka (manee —
BUNOC), nanpumep, BeOMHAPOB, (HOPYMOB, YATOB;

- OpraHu3alyy TEKYIIEro ¥ MPOMEKYTOYHOTO KOHTPOJIS 00yUaronuxcs u Jap.

CMmemanHoe 00y4YeHHE Pean3yeTcst TOCPEICTBOM:

- OpTaHM3allUK CKBO3HOM CBSI3M ayIUTOPHOU paboThl ¢ padotoi B DMOC konnemxka;

- PEryJspHOTO B3aMMOJCHCTBHUS MPENOJaBaTeNsI C OOYYAIOMIMMHKCS C HCIOJIh30BAHUEM
texnonoruit 20 u J10T;

- OpraHu3aluy TPymnInoBoi yueOHoil nesrenpbHocTH oO0yuatonuxcs B DMOC komnemka.

OCHOBHBIMU CpPEJICTBaAMH, UCIIOJIb3YEMBIMHU ISl peaIU3alliy JaHHBIX TEXHOJOTUH, SIBISIFOTCS:

- Cucrema mnopnepxku yueOHoro mporecca ['BIIOY "Kypranckuii mnemarormyeckuii
koJutek", pyHKInoHupymoias Ha margopme Moodle, pexxum noctyma: do.kpk.kss45.ru.
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—OnektponHass Oubmmoreka I'BIIOY «Kypranckuil memarormyeckuil KOJUIEIHK», PEXHM
nocrymna: https://do.kpk.kss45.ru/course/index.php?categoryid=26

—®DaiinoBblil apxuB, pexxuM goctyna: https://kpk.kss45.ru/yuedbnas-padora/aucTaHIMOHHbBIC-
TexHoJIoTHH/hanaoBkIf-apxuB.html.

—TeamViewer - mporpaMMHoe oOecnedueHue Uil YAAIEHHOTO KOHTPOJIS KOMIIBIOTEPOB,
oOMmeHa (¢aitiamu, BUJCOCBsA3U U BeO-KOH(pepeHni.

—Skype.

ITpu mpoBeaeHNN MHIMBUAYAIBHBIX AUCTAHLMOHHBIX 3aHATHHM M 3aHATHH B MajbIX Ipymmax
UCTOJIB3YIOTCS HOYTOYKH C CEHCOPHBIM 3KPAaHOM, MO3BOJISIOIIME BBHIMOJHATH JIIOOBIE 3alMCH Ha
9KpaHe C TMOMOIIbI0 cTriryca. [l mpoBeneHWs 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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