YueOnnii npeamver:

Mieke yuef

npejamera:
Cneunansue
Dopma 00ye
Kype(n):

YHOTO

CTh:

CHHS.

Cemectp(nl);

MUHOBPHAYKH POCCHH
Denepanbroe rocymapersennoe GiomKeTHOR
o0pa3soBateNbHOE yupexIeHHe BBICIIEro oGpasoBanus

«YXTuHCKHIT rocynapeTBeHHbrii TeXHHYeCKHI YHUBepPCHTET)

(YT'TY)

Wunycrpuansuerit un crutyT (CITO)

—=XIBEP)XJIAIO
5 weldmdkrop MU (CIIO)
/ g gurlh!_;_g_‘r_f.% i) \/ :

A E.T. Bockpecenckmii
S — O
5’%‘ 08" 2045
Y

%% Db Touuudeiico

(e (1 O. Ddavng)

g 25y s 2029

_'_'_L;_@:z.:;:,m/ D Towwuliiis

1 (noanigh) (U. O. damuaus)
N ; W28 » a/%m 202 ¢

09aue/ B B. Honumsaiiko

i ﬂ‘.il.-'J.i'IIICI.-}-‘_ (M. O, damunis)

75k LS eeep __ 20.z¢T.

PABOYAS TTPOTPAMMA

Xumus

VI15.09

38.02.03 Onepanpnonnas JESITEAbHOCTE B JIOTHCTHKE

\
: 4
o [OKYMEHT MOAMNWCAH
1 SJIEKTPOHHOWM MoArnmcebro
2 CepTucpukat: 0090A0E838BCD03502784A2AC994C2EOBE
Bnapeneu: Aruxein Pycnan Buktoposuy
[evicteutenen: ¢ 20.06.2025 go 13.09.2026




Pabouas

roCy1apCTBEeHHOTO

IIporpaMma

coCraBjIeHa B

00pa3oBaTeILHOrO

CTaHIoapTta

COOTBCTCTBHH ¢

CPEeIHETO

TpeGoBannamu  DenepansHOro

obmero  ofGpasopanus,

yreepxneiinoro [Ipukasom Muno6prayku Pocciu ot 17.05.2012 Ne 413.

Pa3pa6mtm-nc£ /{ tﬁm .gﬂa@_, npenoaasarens MU (CI1O).

PacemoTpeno Ha 3acepanum

NPEAMETHO-HHKNIOBOH KOMHWCCHH

*_MeToaudeckoro cosera MU (CI10)
Hara, Homep DHO [Moanuce Hara, Homep )50 IMoanuck
NpoTOKONa npeacenarens | npeacenarens MPOTOKOA npeacenatens | npeaceaarens
ITHK [TLIK COBETA COBETA
[Iporokon| or 7 ‘ [lpotokon  or A
21052005 | Mofacee | gy 25050003 Y, v U8 T 2
(Ne 06 A Ne of 3P 2 i
[Iporokon| or [Iporokon  or 5 i
o dy |Mfreane | yug | giorry | PaSika di éﬂejﬂ
N g il Ne p¢
[porokon | or Kol T 2 [lporokon ot ; _ 4
05”25 Shkawty 79 /«- % 2065 75 &f&é[z /;{ ﬁd//
Ne o Ne pg ] \
[Tporokon | or [Iporokon ot
N | Ne |
COI'TACOBAHO

3am. upextopa no UMP U (CIIO)

3am. sipextopa no YP MU (CIIO)

W. B.Yypununa

M A./H. Ps6eBa




1. MACIHHOPT PABOYEM TIPOTPAMMBI YUEBHOI' O IMPEJIMETA
«XHUMMUSA»

1.1. O6n1acTb npuMeHeHus1 padoyeil MPOrpaMmbl

PabGouass mporpamMma sBISETCS 4YacTbl0 OCHOBHOM MpOQecCHOHATbHON
obpazoBarensHO# Tiporpammbl CITIO mo cnenmanbrocTy 38.02.03 OmneparmonHas
JESITEIbHOCTD B JIOTUCTHKE.

PabGouas mporpamma paszpabotana Ha ocHoBe TpeOoBanuiit ®I'OC COO u
nojoxkeHnit denepanbHOl  00pa30BATENBHOW MTPOTpaMMbl CPEIHETO OOIIEro
oOpa3oBaHUsI.

1.2. MecTO TUCHUIUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMBbl

VYyeOubiii npeaMer «XUMHUS» OTHOCUTCS K 0a30BBIM YUYEOHBIM IpeIMETaM
00111e00pa30BaTeIbHOM MOJITOTOBKH.
Oco0oe 3HaueHne y4yeOHbIi peaMeT UMeET Npu (OPMUPOBAHUU U PA3BUTHU
OOITUX KOMIETSHITUH:
OK O01. BeiOuparb cnocoObl pemieHuss 3aaad  MpoQecCHOHATBHON
NeATEIIBHOCTH MPUMEHUTEIBLHO K Pa3JIMUHBIM KOHTEKCTaM;
OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEJACTBAa IIOMCKA, aHalau3a |
HHTEpIIpeTanuy HHGOpMaIud U HHOOPMAIIMOHHBIC TEXHOJIOTUHU ISl BBITIOJIHCHUS
3a/1a4 MpoheCCUOHAILHON JIeITEbHOCTH;

OK 03. TInanupoBaTh 1 peanu30BbIBATL COOCTBEHHOE MPOPECCHOHATBHOE U JINYHOCTHOE
pa3sBUTHE, TPEIPUHUMATENBCKYIO NEATEILHOCTh B MPo(ecCHOHanbHON cdepe, MCIOoNb30BaTh

3HaHHA 11O HpaBOBOﬁ u (I)HHaHCOBOIZ I'paMOTHOCTH B PA3JIMYHBIX JKU3HCHHBIX CI/ITyaHI/IHX;
OK 04. 3¢ dexTnBHO B3aUMOICHCTBOBATH M pa0OTATh B KOJUICKTUBE U KOMaH/IE
OK  07. ConelicTBoBaTh COXPaHEHUIO OKpY’Karolen Cpenpbl,
pecypcocOepexeHno, TPUMEHATh 3HaHUS 00 M3MEHEHHM KJMMara, MPUHIUIIBI
OEepeXIMBOT0 MPOU3BOACTBA, A(P(PEKTUBHO JEHUCTBOBATH B YPE3BBIYANHBIX
CUTYyaIHsIX.

CornacHo ywebHoro miaHa no crneuranbHoctd 38.02.03 OmnepanrioHHas
JESITEIBHOCTD B JIOTHCTUKE KKl 00YUYAIOITUICS BBIMTOJIHSACT WHIWBUYaTbHBIN
MIPOEKT IO OJHOMY M3 YUEOHBIX MPEIMETOB 00111€00pa30BaTEILHOM MOATOTOBKH (B
toM yucie o YIIb.06 Xumus):

NuauBuiyabHbIA TPOEKT (MpeaMeToM He siBisieTcs) — 32* yaca.

*He BXOJIUT B YUeOHYIO Harpy3Ky O0YYaroIiXcs M0 yueOHOMY IpeaMeTy «XUMUsH»
1.3. [lnannpyemMble pe3yabTaThbl OCBOCHHMS Y4eOHOI0 MpeaMeTa

B pamkax ocBoeHust ydeOHOro mnpeamera «XUMHs», OOeCHeunBaeTCs
JOCTHKEHHE OOYyYaIOIIUMUCA JIMYHOCTHBIX, METANpPEAMETHBIX U TMPEAMETHBIX
pE3yJIbTaTOB:



Iaanupyembl
e pe3yJabTaThl

OcHOBHbBIE IOKA3aTeJIH OLICHKHU pe3yJibTaTa

OCBOCHHA
Juunocmuule pesynomamel, 6 mom uucne:
B yacTn - 0CO3HAHMs 00YUYaAIOMIMMHUCS CBOMX KOHCTUTYILIMOHHBIX MPaB U 0OS3aHHOCTEH,
ITPAa’KAAHCKOIO | YBAXKCHUS K 3aKOHY U IIPABOIOPAIKY;
BOCIIUTAHUS - MPEINCTaBICHUS O COLMAIBHBIX HOpPMax M IPaBHIAX MEXKINYHOCTHBIX
OTHOILICHU! B KOJUIEKTUBE;
- TOTOBHOCTH K COBMECTHOM TBOPUYECKOW AEATEIBHOCTH IPU CO3JaHUN YIEOHBIX
IIPOEKTOB, PEUIEHHH Y4YeOHBIX M II03HABATENbHBIX 3a7ay, BbHIIOJIHEHUU
XUMHUYECKHUX DKCIIEPUMEHTOB;
- CHOCOOHOCTM IOHMMaTb W IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHUKY MU
apryMeHThI IpYIUX IpH aHAIN3€ Pa3IMnYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;
B yactu - LEHHOCTHOTO OTHOLICHMSI K HCTOPUYECKOMY U HAay4dHOMY HaclIeIUIO
NMAaTPUOTUYECK | OTEUYECTBEHHON XUMUHU;
oro - YBaXEHHsA K IpoIeccy TBOpPUECTBa B 00JacTH TEOPHUM M IPAKTUYECKOTO
BOCIIMTAHUSA MIPUIOKEHNS XMMHUHM, OCO3HAaHUs TOrO, 4YTO JAHHBIE HAYKH €CThb PpEe3yJIbTar
JUINTENIbHBIX ~ HAONIOJCHUH, KPOIOTIMBBIX OSKCIHEPUMEHTAIbHBIX ITOMCKOB,
IIOCTOSIHHOTO TPY/a YYEHBIX U IIPAKTUKOB;
- HIHTEpeCca U M03HABATEIbHBIX MOTUBOB B IOJIYYEHUH U NOCIEAYIOLIEM aHAIU3E
nH(GOPMAIINY O IEPEOBHIX JOCTHKEHUIX COBPEMEHHOM 0T€YECTBEHHON XHUMHUU;
B yactu - HPaBCTBEHHOTI'O CO3HAHUs, ITUYECKOT0 MIOBEACHUS;
AYXOBHO- - CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbIE C XUMHUUYECKUMH SIBJICHUSAMHU, U
HPaBCTBEHHOI | IPMHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE

0 BOCIIMTAHUSA

HOPMBI U LIEHHOCTH;

- TOTOBHOCTH OLICHMBATb CBOE IOBEAEHUE W IIOCTYNKU CBOMX TOBAPUILEU C
ITO3MIIMI HPABCTBEHHBIX U IPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUN
IIOCTYIIKOB;

B yacTtn - TIOHUMaHUsA IIEHHOCTEeW 370poBOrO0 M Oe3omacHOro obpasza >KH3HH,
¢pu3nyeckoro | HeOOXOAMMOCTH OTBETCTBEHHOI'O OTHOLIEHHS K COOCTBEHHOMY (DU3NYECKOMY U
BOCIIMTAHUS MICUXUYECKOMY 3/I0pPOBBIO;
- coOmoJieHus mpaBwil 0Oe30MacHOro oOpalleHusi ¢ BeLIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HMU, B TPYIOBOM AEATENBHOCTH;
- TIOHMMaHUS IL€HHOCTH TPAaBUJI WHIUBHUIYaJbHOTO M KOJUIEKTMBHOI'O
0€30MMacHOTO TOBEIEHUS B CUTYaIUsX, YIPOXKAIOIIUX 370POBBI0 U KU3HU
JTIOJICH;
- OCO3HAHUS MOCHEACTBUM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YmOTpeOsieHus
QJIKOT0JIs1, HAPKOTUKOB, KypeHus);
B yacTu -  KOMMYHHMKaTHBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-HMCCIIEI0BaTEIbCKOM
TPYAOBOIO NesITeIbHOCTH, OOILIECTBEHHO TOJIE3HOH, TBOpPYECKOW M JAPYIMX BHIAX
BOCIIUTAHUS NeSITeNIbHOCTH;

- YCTAaHOBKH Ha aKTUBHOE YYaCTHE B PEIICHUH MPAKTUYCCKUX 33]1a4 COIIMATbHON
HAIpPaBJICHHOCTH (B paMKax CBOETO KJ1acca, IIKOJIbI);

- MHTEpeca K MPaKTUYECKOMY U3YUEHHUIO MPOodeccuii pa3IuuHOro poja, B TOM
YHCJIC HAa OCHOBE IMPUMCHCHUSA MMPEAMETHBIX 3HAHUH 110 XUMHU,

- YBaXXEHUS K TPYY, JIOJSIM TPY/Aa U pe3yJbTaTaM TPYI0BOH JEATEIbHOCTH;

- TOTOBHOCTM K OCO3HaHHOMY BBIOOPY HHJMBHYaJbHOM TpaeKTOpUU
oOpa3oBanus, Oyayiied Mpodeccuu U pealn3aluud COOCTBEHHBIX KH3HEHHBIX
IUIAHOB C YYETOM JINYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMHUHU, HHTEPECOB
¥ IOTPeOHOCTEH 001IeCTRa;




B uacTn
KO0JIOTHYECKO
ro
BOCITUTAHUSA

- JKOJIOTHYECKH IIeJICCOO0OpPa3HOTO OTHOIICHUS K MPHPOJAC KaK HCTOYHHKY
CYILIECTBOBAHMS KU3HU Ha 3eMIIE;

- TOHMMaHHS TJI00AJBHOIO XapakTepa JKOJOTMYCCKUX IPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOIECCOB HA COCTOSIHUE IPUPOTHON U COIMATILHOM CPEJIbI;

- OCO3HAHHS HEOOXOMMOCTH HCITOJIB30BAHUS JOCTHYKCHUI XUMUH JIJIS PEIICHUS
BOIIPOCOB PAIIMOHATILHOTO MPUPOAOIOIB30BAHNS;

- aKTUBHOT'O HENPHUSATHS JICHCTBUMN, TPUHOCAIIMX BPEl OKPYKAFOIIEH IPUPOTHON
cpene, yYMEHHUST ~ TPOTHO3HPOBATh  HEOJIArOMPUSATHBIE  JKOJIOTHYECKUE
MOCJICACTBHS MPEANPUHAMACMBIX JCHCTBUN U MPEJ0TBpAIaTh UX;

- HAJIU4HS PA3BUTOTO DKOJIOTUYECKOTO MBIIIICHUS, IKOJIOTUYECKON KYIbTYPHI,

OIbITa JEATEIIBHOCTH JKOJIOTMYECKON HaIpPaBJIECHHOCTH, YMEHHUS
PYKOBOJACTBOBAThLCS MU B II03HABATEIIbHOM, KOMMYHUKATUBHOW U COLMAJIBHOU
IIPaKTHUKE, CIIOCOOHOCTH

1 YMCHHUSA aKTUBHO NPOTUBOCTOATH UACOJIOTUU X6M0(1)06I/II/I

B yacTn

IEeHHOCTH
HAY4YHOI'0
NO3HAHUSA

- MMUPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOLIECTBEHHON IIPAKTHUKHU;

- IIOHUMaHMs CHeUM(UKH XUMHM KaK HayKd, OCO3HaHMs €€ polu B
(GOopMHPOBAaHNUY PAIMOHATLHOTO HAYYHOTO MBIILICHUS, CO3AaHUU LEIOCTHOTO
IIPEICTaBICHUS

00 OKpy’KarolleM MHUpE KaKk O €IMHCTBE NPUPOAbl U 4YEJIOBEKA, B IO3HAHUU
IPUPOJHBIX 3aKOHOMEPHOCTEH U PELICHUM MPOOJIeM COXpPaHEHHUs MPUPOJHOIO
PaBHOBECHS;

- YOXIEHHOCTH B 0COO0M 3HAYMMOCTH XUMUHM JJIs1 COBPEMEHHOMN LIMBUIIN3ALIUU:
B €€ I'YMaHUCTUYECKOM HANPaBICHHOCTH U BaKHOW POJIM B CO3/JaHUM HOBOM Oa3bl
MaTepUabHOW KYyJIbTYphl, B PEIIEHHHM IJIOOAIBHBIX MPOOJIEM YCTOWYMBOIO
pa3BUTUSL  4YEJIIOBEYECTBA — CBIPbEBOM, JHEPreTUYECKOM, TMHUIIEBOM W
9KOJIOTUYECKOM 0€30MacHOCTH, B Pa3BUTUU METUIMHBI, 00ECIIEYeHUH YCIOBUM
YCHEIIHOTO Tpyla M 3KOJOTMYECKHM KOM(POPTHOW KHU3HU KaXJIOTro YJeHa
o01IecTBa;

- €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMAaHHs CYLUIHOCTH METOJOB
MIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTH UCIOIb30BATh
MoJIy4aeMble 3HaHUS Ul aHAJIM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOLIEro MUpa
U TOPOUCXOIAIIMX B HEM H3MEHEHWH, yMeHus Jenarb OOOCHOBaHHbBIE
3aKJIIOYEHHS HAa OCHOBE HAYYHBIX (DAKTOB M HMMEIOMIMXCS JAHHBIX C IIEJIBIO
MIOJIyYEHUS JOCTOBEPHBIX BBIBOJIOB;

- CIOCOOHOCTM CaMOCTOATEIbHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUA IS
pereHust mpobJieM B pealibHbIX KU3HEHHBIX CUTYallUsX;

- HHTEpeca K MO3HAHUIO, UCCIIEN0BATENBCKON IEATEIbHOCTH;

- TOTOBHOCTM M CHOCOOHOCTM K HENpEephIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AaKTMBHOMY IIOJYYEHHIO HOBBIX 3HAHUN 1O XUMHH B
COOTBETCTBHUH C )KMU3HEHHBIMU MOTPEOHOCTIIMU;

- UHTepeca K OCOOEHHOCTSAM TpyJa B Pa3IUyHBIX chepax mpodeccHoHaTbHON
JEeSATEIbHOCTH.

ILnanupyemsl
€ pe3yabTaThl
OCBOCHUSA

OcHoOBHBIE NOKa3aTe/ Il OLIEHKH pe3yJbTaTa

Ili1anupyemMble pe3yJibTaTbl 0CBOCHUS

1. YuuBepcaabHble yueOHbIE O3HABATEIbHbIE 1eHCTBUS




Ba3oBble
JOrH4ecKue
IelcTBHUS

- caMoCTOsITeNhbHO  (pOpMyIHMpOBaTH M aKTyaJIU3UPOBaTh  MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- OmpeAeNsaTh IEeNu JeATeIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HUX
JIOCTUKEHHS, COOTHOCUTH pE3YyJbTaThl JACSATEIBHOCTH C ITOCTAaBJICHHBIMU
HCISIMU;

- UCIIOJB30BaTh IPU OCBOCHUM 3HAHUM NPUEMBI JIOTMYECKOTO MBbIIIJICHHUS:
BBIJICTIATh XapaKTEPHbIC MPU3HAKU MOHATUNA U yCTAaHABIMBATh UX B3aMMOCBSA3b,
HCIOJIb30BaTh COOTBETCTBYIOIINE OHATHS JUTSI OOBSICHEHUS OT/ICIBHBIX (DAKTOB
W SIBJICHUM;

- BRIOUPATh OCHOBAHUS ¥ KPUTEPUH JUIS K1acCU(DHUKAINY BEIIECTB U XUMUIECKIX
peaKInii;

- YCTaHaBJMBATH [PUYUHHO-CIICJICTBEHHBIC CBA3M MEXAY H3y4acMbIMU
SIBJICHUSMU,

- CTPOUTH JIOTHYECKUE PACCYXKACHHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, 10
AHAJIOTHH), BBIABIISATh 3aKOHOMEPHOCTH M MPOTHBOPEUYHUS B PacCMAaTPHUBACMBIX
SIBJICHUSX, POPMYIIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

- PUMEHATHh B MPOLECCE MO3HAHUS UCIOJIb3yEMble B XMMHUU CHUMBOJIMYECKHE
(3HaKOBBIE) MOJENHM, MpPeoOpPa3OBhIBATH MOJICTBHBIE MPEACTABICHUS —
XUMHYECKHI 3HAK (CHMBOJI) dJI€MEHTa, XUMHUYeckas (opMmyna, ypaBHEHHE
XUMHYECKOUN peakuuun —
IIPU PEIIeHUU Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUYECKHUX 3aad, MPUMEHITh
HAa3BaHHbBIE MOJEJIbHBIE TMPEACTABICHUS [UI  BBISIBICHHUS XapaKTEPHBIX
MIPU3HAKOB U3YYa€MbIX BEIIECTB U XUMUYECKUX PEAKIUN.

ba3zoBble
HCCJIeN0BATE
bCKHE
JelcTBUA

- BJIaJIETh OCHOBaMHU METOJIOB HAYyYHOTO IMO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKInii;

- (hopmMyIHMpOBaTh MEJIU U 3a7a4U MUCCIIEIOBAHUS, UCTIOJIH30BaTh TTOCTABICHHBIC
U CaMOCTOSITENbHO C(HOpPMYIHpPOBAHHBIE BOMPOCH B KAYeCTBE WHCTPYMEHTA
MO3HAHMS U OCHOBBI JUIsl ()OPMHUPOBAHUS TUIIOTE3HI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUH;

- BJAJETh HABBIKAMU CaMOCTOSITEIPHOTO TUIAHUPOBAHUS U TPOBEIACHUS
YU4EHUYECKUX IKCTIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUS HAOMIOAATH 32 XOJIOM
MpoIiecca, CaMOCTOATEIbHO MPOTHO3UPOBATH €0 PE3yJbTar, (POpMyIHpPOBATH
0000IIEeHNsT W BBIBOABI  OTHOCUTEIIBHO  JOCTOBEPHOCTH  PE3ylbTaTOB
WCCTIEIOBAHMS, COCTABIATH OOOCHOBAHHBIN OTYET O IPOJIETaHHOM paboTe;

- mnpuoOpeTarh OMNBIT YYEHUYECKOW UCCIIEOBATEIbCKOM U TMPOEKTHOU
NESTETLHOCTH, MPOSBISATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOMCKY METOJIOB PEIICHMS MPAKTUUYECKUX 3a7ayd, NPUMEHEHHUIO Pa3IMYHbIX
METOJIOB MMO3HAHMUS.

Pabora ¢
uHpopmanuen

- OpHUEHTHPOBAThCS B PA3IUYHBIX HCTOYHUKAX uWHGOpManuu (HAYy4HO-
MOMyJIIpHAsl JINTEpaTypa XUMHUYECKOTO COJIepKaHUsl, CIPaBOYHBIE MOCOOWS,
pecypcsl UHTepHEeTa), aHATM3UPOBATh HHPOPMAIUIO PA3IMYHBIX BUIOB U POpM
IpeaACTaBJICHUA, KPUTUYCCKU OLOCHUBATH eé AOCTOBEPHOCTH n
HEMPOTUBOPEUNBOCTD;

- (opMyIMpOBaTh 3aMPOCHl U MPHUMEHATH Pa3IUYHBIE METOABI TIPU TOWCKE U
orOope wuHPOpMAIUU, HEOOXOAMMON JJsi BBINOJTHEHHUS YYeOHBIX 3a7ad
OIPENIEIIEHHOTO THUIIA;

- TpuoOpeTaTh OMBIT HCIONB30BAHMS WHPOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U PA3ITUYHBIX ITOMCKOBBIX CUCTEM;

- CaMOCTOSITeIbHO BHIOMpATh ONTUMAIBbHYIO (OpMy TMpeACcTaBICHUS
nHpopManuu (CXembl, TpauKu, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTHE);

- HCIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEJCTBA MTPH paboTe C XUMUYECKOM
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nHpOpMaIuen: TPUMEHATh MEXIPEAMETHBIC (PU3MIECKIE U MATEMATHUIECKHE)
3HAKHU

Y CUMBOJIBI, (hopMyJIbl, a0OpEeBUATYpPBI, HOMEHKIIATYPY;

- NCNOJZ1Ib30BaTb 3HAKOBO-CMMBOJZINYECKNE CpeacTBa HarnAaHOCTU

2. yHI/IBepcaJH)HLIe KOMMYHUKATHUBHBIC JelcTBUA

- 3a7aBaThb  BOMNPOCHl IO  CYIIECTBY OOCyXJZaeMOW TeMbl B  XOle  Juajiora
W/WIA JUCKYCCUU, BBICKA3bIBaTh HJEH, (OPMYIHUPOBATH CBOM TPEUIOKECHUS OTHOCHTEIHHO
BBIIIOJIHEHUS MPEIJIOKEHHOMN 3a/1a4u;

- BBICTYyHaTh C IMPE3EHTALMEN PE3YIbTATOB IO3HABATEIBHON JEATEIIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHKAaMU IIPU  BBIIOJHEHHMH XHMHUYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOW paboThl MO MCCIEIOBAHUIO CBOMCTB HU3Y4aeMBbIX BEILECTB,
peanuzanuu y4eOHOro MIPOEKTA, u (dhopmMynupoBarb BBIBO/IbI
0 pe3yJibTaTaM MPOBEACHHBIX UCCIICIOBAHUH ITyTEM COTIIACOBAHMSI MIO3UIIUN B XOJI€ 0OCYKICHUS
1 0OMeHa MHEHUSIMH.

3. YHUBepcaJIbHbIE PeryJsiTUBHbIE 1eiiCTBUS

- CaMOCTOATENBHO IUIAHMPOBATh M OCYIIECTBIIATH CBOI0 IIO3HABATCIIBHYIO JAEATEIbHOCTb,
onpenenss e€ eI M 3a7ayd, KOHTPOJIMPOBATH U IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
IIpeIaracMplii aIrOpUTM JIEHCTBHN npu BBIIIOJIHEHUU y4eOHBIX
U UCCIIEIOBATENIbCKUX 3aj1ad, BbIOMpaTh Hanbosee 3(h(heKTUBHBINA COCO0 UX pelIeHus ¢ y4ETOM
IIOJIy4EeHUS HOBBIX 3HAHUM O BEIIECTBAX U XMMUYECKUX PEAKIUSAX;

- OCYHIECTBJIATh CAMOKOHTPOJIb AEATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

OcHoeHble nokazamenu OUECHKU npedmemnuxpe;zym;mamoe:

IIpeomemmnule pezyromamst ocgoenus Kypca « Opeanuueckas Xumusy ompajicarom:

- cOpMHUPOBAHHOCTH MPEACTABICHUI: O MECT€ U 3HAUYEHUU OPraHMYECKONH XMMHMHM B CHCTEME
€CTECTBEHHBIX HayK U €€ poJId B 00eCreueHNH YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA: B PELICHUN
mpoOJeM SKOJOTUYECKOM, HSHEPreTHUYEeCKOM U THUIIEBOM 0€30MacHOCTH, CO3JaHUU HOBBIX
MaTepHaoB, HOBBIX HCTOYHUKOB 3HEPTHH, B 00€CIIEYEHUH PAIlOHAIEHOTO MPUPO/I0TIOIb30BaHUS,
B (OPMUPOBAHUU MHPOBO33PEHUS U OOIIEH KyJIbTyphl 4YeNOBEKa, a TaKXKe HKOJIOTMYECKU
000CHOBaHHOCTH OTHOILIEHUS K CBOEMY 3/I0pPOBBIO M IPUPOTHOMN Cpejie;

- BJIaJIEHUE CUCTEMON XMMHUYECKUX 3HAHUI, KOTOpasi BKJIIOUAET: OCHOBOIIOJIAratoIINe MOHATUS —
XUMHUYECKHH 3JIEMEHT, aToM, PO U JIEKTPOHHasi 000J0YKa, aTOMHBIE OpOMTAIM, OCHOBHOE M
BO30Y)KJIEHHOE COCTOSIHMSI aToMa, TUOpuIu3alus aTOMHBIX OpOuTanei, HOH, MOJEKyJa,
BaJICHTHOCTb, JIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIPHAS
Macca, MOJIIpHBI 00beM, YIIIEPOIHBIN CKeNeT, PyHKIMOHAIbHAS IPYIINa, pajuKall, CTpYKTYpHbIE
(bopMyIbl, U30MepuUsi, U30MEPbI, TOMOJIOTUYECKUNA Psil, TOMOJIOTH, OPraHUYEeCKUE COEIMHEHUS,
MOHOMED, TOJUMEP, CTPYKTYPHOE 3BEHO; TEOPHH, 3aKOHBI, 3aKOHOMEPHOCTH, CHMBOJIHYECKUN
A3BIK XMMHUH, MUPOBO33PEHYECKHE 3HAHUS, JIEKAIIME B OCHOBE NOHMMAHHSA INPUYMHHOCTH H
CUCTEMHOCTH XUMHUYECKUX PEeaKIfii, 0 B3AUMHOM BIUSHUU aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;
(akTOJIOTHMUECKUE CBEACHUS O CBOMCTBAX, COCTaBe, MOJYYECHHH U O€30MacHOM MCIIOJIb30BAaHUU
BaXHEHMIINX OpraHMYeCKUX BEIIECTB B OBITY M MPAKTUYECKOW AESITEIbHOCTH 4YelIOBeKa, OOIIMX
Hay4YHbIX MPUHIMIAX XUMUYECKOTO TPOU3BOJICTBA;

-c(pOpMHUPOBAHHOCTh YMEHHUM: BBISBJIATH XapaKTEpHbIE MPHU3HAKU TOHATUHM, YCTaHABIMBATh HUX
B3aMMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOUIME IMOHATHS IPHU OMHMCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OPraHNYECKHUX COECTMHEHUI;

-c(hOpMUPOBAHHOCTh YMEHHI1: CIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsl COCTaBJIEHUsT (popmMyI
OpraHMYECKHUX BEIIECTB; COCTaBISATh YpPAaBHEHHUS XHWMHUYECKUX peaKIMi M pacKpblBaTh HX
CYIIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTENILHBIX PEaKINi, peaklinii HOHHOrO OOMEHa;

- c(OpMHUPOBAHHOCTh YMEHHUM: YCTaHABIMBATh MPUHAAJIC)KHOCTh H3YUYEHHBIX OPraHUYECKHX
BELIECTB 10 UX COCTAaBY U CTPOCHHUIO K OIIPENEIEHHOMY KJIACCy COEAMHEHNH, 1aBaTh UM Ha3BaHUS
10 CHCTEMAaTHMYE€CKOM HOMEHKJIATYpPE W NPUBOAWTH TPUBHAIBHBIC HA3BAHWS I OTHEIbHBIX
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MpeJICTaBUTENe OpraHMYECKUX BEIIECTB;

- C(bOpMI/IpOBaHHOCTb YMCHUS OIIPCACIIATL BUA XHUMHUYECKOU CBSI3U B OpraHN4YCCKHUX COCANHCHUAX ]
- ¢hOPMUPOBAHHOCTh YMEHHUSI IPUMEHSTH MOJIOKEHUSI TEOPUU CTPOCHHS OPraHMYECKUX BEIECTB
A. M. BytiepoBa 1151 O0OBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTAaBA U CTPOCHHUS;

- cOpMHUPOBAHHOCTH YMEHHI XapaKkTepH30BaThb COCTaB, CTPOCHHE, CBOMCTBA THUIUYHBIX
MPEJICTAaBUTENICH KIIACCOB OPTAaHUYECKUX BEIIECTB; UJUTFOCTPUPOBATH TCHETUUYECKYIO CBS3h MEKIY
HUMHU ypaBHEHHUSIMH COOTBETCTBYIOLIUX XUMHUYECKHX PEAKIHI C UCIOJIb30BAHUEM CTPYKTYPHBIX
dopmyu;

- ¢(hOpMHUPOBAHHOCTh YMEHUS MOJATBEPKIaTh Ha KOHKPETHBIX MPUMEpax XapakTep 3aBUCUMOCTH
PEAKIIMOHHOM CITOCOOHOCTH OPraHUYECKUX COSAMHEHUN OT KPAaTHOCTH ¥ THIIA KOBAJICHTHOH CBSI3H,
B3aMMHOTI'0 BJIUSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

- cOPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJAOPOIHOTO CBHIPBS, CIIOCOOBI
ero nepepaboTKU U MPAKTUYECKOE MPUMEHEHHE MTPOYKTOB MepepadboTKH;

- cOpPMHPOBAHHOCTD BJIAJICHUSI CUCTEMOM 3HAHHIM O €CTECTBEHHO-HAYYHBIX METOJAX U YMEHHS
OPUMEHSTh O3TH 3HaHWUA, CHOPMUPOBAHHOCTb YMEHHUS MPUMEHSITh OCHOBHBIC OIEpaluu
MBICIATENbHOU ACATCIbHOCTH OJI U3YUCHU A CBOICTB BCIICCTB U XUMHNUYCCKUX peaKuHﬁ;

- ¢(hopMHPOBAHHOCTh YMEHHUM: BBISBISATH B3aUMOCBSI3b XMMHMUYECKUX 3HAHUM C MOHATUSIMH U
MMpEaACTaBICHUAMU APYTUX CCTCCTBCHHO-HAYUYHBIX IMTPCIAMETOB IJIA 0oJiee 0CO3HAHHOTO TOHUMAaHUS
CYILITHOCTH MaTepUalIbHOIO €AMHCTBA MUPA; UCIIOJIB30BATh CUCTEMHbIC 3HAHUS 110 OPraHUYECKO
XUMHUHU I OOBSICHEHUSI H IMPOrHO3UPOBAHUA ﬂBHeHI/IfI, HMCIOIUX C€CTCCTBCHHO-HAYYHYIO
IIPUPOAY;

- chopMHUPOBAaHHOCTH YMEHHI1: IPOBOAUTH PACUYETHI IO XUMHUYECKHM (OpMyliaM U ypaBHEHHSIM
XUMHYECKHUX PEaKIUi C UCIOJb30BaHUEM (PU3NYECKUX BEIMYUH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PacuéThl MO HAXOXJICHUIO XHUMHYECKOH (opMynbl BemiecTBa IO
U3BECTHBIM MAcCCOBBIM JOJISIM XUMHYECKHX JJIEMEHTOB, MNPOJAYKTaM CropaHus, IJIOTHOCTU
ra3z000pa3HbIX BEIIECTB;

- chopMHpPOBAaHHOCTH YMEHMIi: MPOTHO3UPOBATH, AHAIU3UPOBATH M OIEHUBATH C TO3UIHEH
9KOJIOTHUECKON O€30MMacHOCTH TIIOCIICJCTBUSL OBITOBOM W TIPOW3BOACTBCHHON JCSITEIHLHOCTH
YeNI0BEeKa, CBA3aHHOH € MepepadOTKOM BEIECTB; UCIIOJIb30BATh MOTYYSHHbBIC 3HAHUS JIJISI TPUHSITUS
rPaMOTHBIX pELIEHUN MPOOJIEM B CUTYAIUSAX, CBSI3aHHBIX C XUMUEN;

- chOpPMHUPOBAHHOCTh YMEHHI: CaMOCTOSTENFHO IUIAHUPOBaTh U MPOBOJAUTH XHUMHUECKUN
HKCIIEPUMEHT C COOJII0IEHUEM TIPaBUJI 6€30MacHOr0 0OpaIleHus ¢ BEIIECTBAMHU U JJa0OpaTOPHBIM
obopynoBanueM, (HopMynIHpOBaTh I€Nb HCCIEIOBAHMs, MPEACTABIATH B pa3iudHON (opme
PE3YIbTATHI OKCIICPUMEHTA, aHAJIM3UPOBATHL U OLICHUBATHh UX JOCTOBCPHOCTD,

- chOpPMHUPOBAHHOCTh YMEHHI: COOIIOAATh MPABHIIa SKOJOTHUYECKH I€IeCO00pa3HOro MOBEIeHUS
B OBITY M TpPYIOBOM MACATEIHHOCTH B LEISAX COXPAHEHUS CBOETO 3/I0POBBS, OKPYXKAIOIICH
MPUPOIHOM Cpebl U TOCTHKEHUS €€ yCTOMUMBOTO Pa3BUTHS; OCO3HABATH OMACHOCTh TOKCHUHOTO
}IeﬁCTBHﬂ Ha JXHBBIC OpPraHMU3MbL OHpeHeHéHHBIX OPraHM4Y€CKNX BCIICCTB, ITOHHMMAas CMBICII
nokazarenst [1/IK; ananm3upoBath 11€1€CO00pa3HOCTh NMPUMEHEHHUS OPTaHMYECKUX BEIIECTB B
MMPOMBIINIJICHHOCTH U B 6I)ITy C TOYKH 3pCHUA COOTHOIICHHUA PUCK-IIOJIb3a,

- chopMHpPOBAaHHOCTH YMEHHIl: OCYIIECTBISATH I[EJICHANPABICHHBI TOUCK XUMHUYECKOU
I/IH(i)OpMaHI/II/I B PA3JIMYHBIX HCTOUYHHUKAX, KPUTHYCCKH aHAJIU3UPOBATh XUMHYCCKYIO I/IH(I)OpMaIII/IIO,
nepepabaTbiBaTh €€ U UCTIOIB30BaTh B COOTBETCTBHUH C MTOCTABICHHOW yUeOHOU 3a1auei.
IIpeomemnvie pezynomamsi oceoenus kypca « Obuasn u Heop2aHuyecKask XUMusy Ompaxcarom:

- c()OpPMUPOBAHHOCTh TPEJCTABICHUN: O MaTEpPHATLHOM E€IMHCTBE MHpA, 3aKOHOMEPHOCTIX U
IIO3HABATEIbHOCTH SABJICHUHN npupoabl; MECTC U 3HAYCHUU XMMHHU B CUCTEME €CCTCCTBCHHBIX HAYK
u e€ ponu B O0OECNEYEeHWU YCTOWYHMBOTO PA3BUTHs, B PEUICHHH MPOOIEM 3KOIOTUYECKOW U
HPIHIGBOP'I 6630HaCHOCTI/I, B pasBUTUM MCIUIUHBEI, CO3JaHUMW HOBBIX MATCpPUaIOB, HOBBIX
HMCTOYHUKOB DHEPrHH, B 00ECIIEUEHUHN PAlMOHAILHOTO MPUPOIONOIb30BaHMs, B (POPMUPOBAHUN
MHUPOBO33pEHUSI W OOIIEeH KyJIbTyphl uelIOBEeKa, a TakKkKe  HAKOJIOTHYECKHM OOOCHOBAHHOTO
OTHONICHHSI K CBOEMY 3I0POBBIO M IPUPOTHON CpeEJIe;




-cOpPMHUPOBAHHOCTh  BIIAJICHUSI CHUCTEMOM XUMHYECKHX 3HAHMM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIOIINE TOHATUS — XUMHYECKUU 3JIEMEHT, aTOM, SJIpO, H30TOIbI, 3JICKTPOHHAs
000j10uKka aToma, OpOWTANIM, OCHOBHOE M BO30YKJIEHHOE COCTOSHHS aroMma, THOpUIr3aIius
ATOMHBIX oOpOuTaneif, HOH, MOJEKYyJa, BaJCHTHOCThb, O3JEKTPOOTPULIATEIBHOCTh, CTEICHb
OKHCJICHUS, XMMHUYECKasi CBS3b, KPUCTAJUIMYECKAs PEIIETKA, XUMHUYECKas peakius, pacTBOp,
AJNEKTPOJUTHI, HEAICKTPOIUTHI, AJICKTPOJUTHUYECKAsT JIUCCOLMAILIMS, CTENEHb JUCCOIHAIlUS,
BOJIOPOIHBIN TIOKA3aTelb, OKHCINUTEh, BOCCTAHOBUTEIb, TEIJIOBOH A(h(PEKT XUMUUECKON peaKInH,
CKOPOCTh XUMUYECKON peakIMi, XUMHUYECKOE PABHOBECHUE; TEOPUHU U 3aKOHBI, 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM SA3bIK XMMHH, MHUPOBO33PEHUYECKUE 3HAHMS, JICKAIIME B OCHOBE IMOHHWMAHUS
MPUYMHHOCTU U CUCTEMHOCTH XMMHYECKUX SIBJICHHUI; COBPEMEHHBIE MPEACTABICHUS O CTPOCHHUU
BEIIIECTBA HA AaTOMHOM, MOHHO-MOJICKYJIIPHOM U HaJIMOJIEKYJAPHOM YPOBHSIX; MPEACTaBICHUS O
MEXaHU3MaX XUMHYECKUX Peakluidl, TePMOJMHAMUYECKUX U KUHETHUYECKUX 3aKOHOMEPHOCTAX UX
MIPOTEKAHUs, 0 XUMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX; (DaKTOJIOTHUSCKHIE
CBEJICHUS O CBOWMCTBaX, COCTaBe, MOJYYCHHH W OE30MaCHOM HCIIOIb30BAaHUU  BaXHEHUIIUX
HEOPraHMYECKUX BEIIECTB B OBITY W MPAKTHUYECKOH AEATEIbHOCTH YEJIOBEKa, OOIIMX HayYHBIX
MPUHIIMIIAX XUMHYECKOTO MPOU3BOJICTBA;

-c(hopMHUPOBAHHOCTH YMEHUU: BBISBIATH XapaKTEepHbIC MPHU3HAKU TMOHSATHI, YCTaHABIMBATh HMX
B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TOHSTHS TIPH OINKUCAHUM HEOPTaHHMYECKUX
BEIIIECTB U UX MPEBPAILICHUH;

- COPMUPOBAHHOCTh YMEHUS HCIIOJIB30BATh XUMUICCKYIO CUMBOJIUKY JUISI COCTaBJICHHS (hOPMYIT
BEILECTB U YPAaBHEHUN XUMHUYECKUX PEAKLUN; CUCTEMATUYECKYI0 HOMEHKIIATYpy U TPUBUAIbHBIC
Ha3BaHUs OT/ACIIbHBIX BEIICCTB;

- c(OPMUPOBAHHOCTh YMEHHUS OMpPENEIsITh BAJCHTHOCTh U CTEHEHb OKHUCIICHUS XUMHUYECKHX
AJIEMEHTOB B COCIMHEHUSIX ; BUJl XUMUUYECKOMN CBSI3U; TUT KPUCTAIITMYECKOM PEIIETKH KOHKPETHOTO
BEIIIECTBA;

- cOpPMHUPOBAHHOCTh YMEHHS OOBSICHATH 3aBUCHMOCTh CBOMCTB BEIIECTB OT BUJA XUMUUYECKOU
CBS3M M THUIA KPHUCTAJUIMUECKON peméTku, OOMEHHBIH M JOHOPHO-AaKIENTOPHBIN MeXaHU3MbI
00pa3zoBaHus KOBAJIEHTHOM CBSI3H;

- chOPMHUPOBAHHOCTh YMEHHI: KIacCU(UIIUPOBATh: HEOPraHWYECKHE BEUIECTBA IO COCTaBY;
XUMUYECKHE DPEaKIUU M0 PAa3IUYHBIM TPH3HAKaM; CaMOCTOSITEIHHO BBHIOMPATh OCHOBAHUS M
KpUTEpUU I KIacCU(PUKALNN U3YUYaeMbIX BEIIECTB U XMMHUECKHUX PEaKIIHii;

- chopMUPOBAHHOCTH YMEHHS PACKPBIBATh CMBICT Teproanyeckoro 3akoHa /.M. Menneneesa u
JEMOHCTPHUPOBATH €T0 CUCTEMATHU3UPYIOIIYIO0, OObSICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

- c(OpMHUPOBAHHOCTh YMEHHH: XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHHWE aTOMOB M HOHOB
xummudeckux snemenToB -1V nepuonos [lepuoanueckoit cuctemsl [[.11. MenneneeBa; o0bsICHATh
3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB XUMHUECKUX JJIEMEHTOB M UX COSAMHEHUH IO MepruoaaM 1
rpynnaM llepuogmueckoin cucremsr .M. MeHnneneeBa, BaJeHTHbIE BO3MOYKHOCTH aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHHMSI MX AJICKTPOHHBIX 000JI0UCK;

- c(hOpMHUPOBAHHOCTh YMEHHUH: XapaKTepH30BaTh OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
pa3sIUYHBIX  KJIACCOB, TOATBEpPXKIaTh  CYIIECTBOBAaHHE TEHETHYECKOM  CBS3M  MEXKIY
HEOPraHWYECKHMMH BEIIECTBAMH C TIOMOMIbI0 YPAaBHEHHM COOTBETCTBYIOIIMX XHMHYECKUX
peaKkumii;

- cOpMHUPOBAHHOCTH YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIvii; peakuii HOHHO-0 0OMEHa; PeaKIMil THIPOIIN3a; PeaKIuil KOMIUIEKCOOOpa30BaHMS;

- ¢(hOpMHUPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS XMMHYECKUX PEAKIIHHA ¢
YIETOM MX DJHEPTETHIECKUX XapaKTEPUCTHK, XapaKTep H3MEHEHHS CKOPOCTH XUMHYECKOW PEAKITUU
B 3aBHCHMOCTH OT Pa3JUYHBIX (PAaKTOPOB, XapaKTep CMEIICHUS XUMHYECKOTO PaBHOBECUS O]
BIIMSIHUEM BHEIIHUX BO3JICUCTBHIA;

- c(hOopMHpPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE pEaKIMH, JIekKAllHe B OCHOBE
MPOMBINIUICHHOTO TIOJIYYSHHSI CEpHOM KHCJIOTHI, amMMuaka, oOIIue Hay4dyHbIe MPUHITUIIBI
XUMHUYECKHX TPOM3BOJCTB; I€1€CO00pa3HOCTh MPHMEHEHUS HEOPTaHWYECKUX BEIIECTB B

9




MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILIEHUS PUCK-TI0b3a;

- chopMHEpOBaHHOCTH BIAJCHUS CHUCTEMOW 3HAHMH O METOJaX HAYYHOTO TO3HAHHS SIBICHUN
IPUPOJIBI, HCIOJIb3YEMBIX B ECTECTBEHHBIX HAyKaX; YMEHMsI NPUMEHSITh 3TU 3HAHUS MpU
HKCIIEPUMEHTATBHOM HCCIIEIOBAHNH BEIIECTB U [T OOBICHEHNUS XUMHUYECKUX SBJICHHUN, UMEIOIINX
MECTO B IPUPOJIE, IPAKTHUECKOH 1eATeIbHOCTH YeJI0BEKa U B IIOBCEAHEBHOM KU3HU;

- c)OPMUPOBAHHOCTh YMEHUS BBISBISATH B3aUMOCBSI3b XUMHYECKHX 3HAHWHA C TOHATHUSAMHU U
MPEJICTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX [IPEIMETOB It 60J1ee 0CO3HAHHOTO MOHUMAHHUS
MaTepUaIbHOTO €JUHCTBA MUPA;

- cOPMUPOBAHHOCTh YMEHUS IPOBOAUTH PACUETHI: C UCIIOIH30BAHUEM MOHATUN «MaccoBas J10JIs
BEIIIECTBA B PACTBOpPE» M «MOJISIpHAs KOHIIEHTPAIM»; MacChl BEIIECTBA MM 0OBbeMa rasza mo
M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WJIH O0bEMY OJHOIO W3 y4YacTBYIOIIMX B peakluu
BEIIIECTB; TEIJIOBOH 3¢ ekt peakuuu; 3HaYEHUsT BOJOPOIHOTO MOKA3aTeNsl PacTBOPOB KHUCIOT H
HIeJI0uei ¢ U3BECTHOM CTETEHbIO AUCCOIMAIINH; MacChl (00beMa, KOJIMYECTBA BEIIECTBA) IPOAYKTa
peakuuu, eciIi OJHO U3 UCXOIHBIX BEIIECTB JIaHO B BMJIE pacTBOpa C ONPEIEsIEHHON MaccoBOI
JoJiel pacTBOPEHHOTO BEIIECTBA WJIM JaHO B U30BITKE (MMEET MPUMECH); JI0JI BBIXO0/1a MPOIyKTa
peakuuu: 00bEMHBIX OTHOILIEHUH I'a30B;

- chOPMHUPOBAHHOCTh YMEHHIi: CaMOCTOSITENIbHO IUIAHUPOBATh W MPOBOJUTH XUMHUYECKUN
OKCIIEPUMEHT C COOJIFOJICHUEM MTPaBWII 0€30MaCHOTO OOpAICHHsI C BEIIECTBAMH | JIA00PATOPHBIM
obOopynoBanueM, (HopMynHpoOBaTh LEAb HCCIEIOBaHUS, MPEACTABIATh B pa3au4HON (opme
Pe3yJIbTaThl SKCIIEPUMEHTA, AaHAIU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

- copMHpPOBAaHHOCTh YMEHHI: COONIOAATh MpaBHJIa MOJIb30BAHUS XUMHUYECKOW MOCYIAOW U
1abopaTOpHBIM 000PYI0BAaHUEM, OOPAILIEHHsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU 10
BBITMIOJTHEHUIO TaO0PATOPHBIX XUMUYECKUX OIBITOB; YKOJIOTMUYECKHU 1IeTIECO00Pa3HOT0 MOBECHHS B
OBITY ¥ TPYJOBOH JI€ATEIBHOCTHU B LIEJISIX COXPAHEHUS CBOETO 37J0POBbs, OKPYKarOIlel IpUPOIHON
CpeIbl U JOCTUKEHHS €€ YCTOMYHBOTO Pa3BUTHS; OCO3HABATH OMACHOCTh TOKCUYHOTO JICUCTBUS HA
YKUBbIE OPraHU3MBbI OIIPEIEIEHHBIX HEOPraHUUECKUX BEUIECTB, TOHUMas cMblcia nokasarens [1J1K;
- c(hOPMHUPOBAHHOCTb YMEHHUH: OCYLIECTBIATh ILIEJICHANPABICHHBIM IMOMCK XUMHUYECKOU
MH(}OpPMaLIMHU B PA3IMYHBIX HCTOYHUKAX, KpUTUUECKN aHATTM3UPOBAaTh XMMUUYECKYIO HH(OPMALINIO,
nepepadartbIBaTh €€ M UCHOJIb30BATh B COOTBETCTBHH C MOCTABJICHHON yueOHOH 3a/1a4ei.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEIMETA
«XHUMUA»
2.1 O0bem yueOHOTro mpeaMeTa U BUAbI Y4eOHOH padoThI

U1 O4HOM (popMBbl 00yUeHUs

Bun yue6HO# paboThI Obvem uacos
(2023/2024 2.1.)

YueOHast 1esITeIbHOCTD (BCETO) 68/64
VYyeOHbIe 3aHATHS 00yJaronierocs (Bcero), B TOM YHCIIC: 64
B TOM YHCIIE:

b (9005171 44/44

MPAKTUYCCKHE 3aHSITUS 6/6

J1a00paTOPHBIC 3aHIATHS 14/14
CamocrositenbHas pabora o0ydaromerocs (BCero) -
Koncynpranms 4/-
[TpomexyTouHas aTTectauus B popme ougpepenyuposannozo 3awema

Bcepoccuiickas npoBepoyHasi padota (Mpy HAIUYUU 110 TaHHOMY y4eOHOMY
peaMEeTy), OpraHuzyemass B paMKax MEpONPUATUM 1O OIEHKE KayecTBa
oOpa3oBaHuUs, MPOBOJIUTCA 32 CUET 00bEMa BPEMEHH, OTBEJICHHOTO Ha y4eOHBIi
MpEAMET, COTJIACHO HOPMATHUBHO-TIPABOBBIM aKTam
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2.2 TeMaTU4eCKHUIl IJIaH U COJepPKAHMe TUCHUIINHBI « XUMHS

HaumeHnoBanue Copep:xanue yueOHOro MaTepuaa, 1adopaTopHble U NPAKTHYeCKUe 3aHATHUS, O0bem
pa3aesioB U TeM caMoCTosITeJIbHAsE padoTa 00y4arIMuXCs 4acoB
Oprannyeckasi XuMust 16/2/6/
14
Pa3nen 1 Teopernyeckue 0CHOBbI OPraHHMYeCKOH XUMHH 4/-1-12
Tema 1.1 CopepxaHue yaeOHOro MaTrepuana
Mpexmer 1 | [Ipeamer opraHMYEeCKOW XHMHHU: €€ BO3HHKHOBEHUE, PasBHTHE M 3HAUCHMC B IONYYCHHM HOBBIX BELICCTB M
oprasmeckoii marepuaiioB. Teopusi CTpOEHUS OpraHMYecKMX coeanHeHHi A.M. bByriepoBa, €€ OCHOBHBIC ITOJIOKEHHUS. 2
xivun. Teopnst CrpykTypHble (GOPMYJIBI OpPraHMYECKHX BEIIECTB. ['OMONOTHs, W30Mepus. XHMUYECKas CBS3b B OPraHUYECKHUX
COCIMHEHUSIX: KPAaTHBIE CBS3H, G- M - CBA3H.
XMMHYECKOTr0 =
cTpoenus 2 | [IpencraBnenne o KiIacCH(pUKAIMH OPraHUECKHX  BELICCTE. HOMG?KHaTypa OpPraHUYECKUX COCAMHCHUM
(cucTemaTnyeckasl) U TPUBHAIBHbBIC HA3BaHUS BAKHEHITNX NPEICTaBUTEINCH KIIACCOB OPTaHUYECKUX BEIECTB 2
OpraHuYecKux
coeIMHEeHU I
Paznen 2 YrieBoaopoabl 4121212
Copeprkanne y4eOHOro MaTepuana
Tema 2.1 1 | MpeneabHbie yriieBOAOPOAbI — AJKAHBI
Yraesopopoabl AJKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUN psii. MeTaH W 3TaH — NPOCTEHINEe MPEICTABUTENN AJIKAHOB: 2

¢u3nyeckue U XMMUYECKHE CBOWCTBA (pEakLMHU 3aMEIICHUs M TOPEHUs), HaXOXKIEHHWE B MPUPOJE, MOIYUYEeHUE U
IIPUMEHEHHE
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Henpelle.m,nble YriaeBoaopoabl: AJIKCHDbI, AaJKAIUECHDbI, aJJKUHbI

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUN psAll. DTUIEH U NPONUJIEH — MPOCTEHIINE IPEACTABUTENH AJIKEHOB! 1
¢u3nueckue M XUMHUYECKHE CBOMCTBA (peakUuu TUAPUPOBAHMSA, TaJOTCHUPOBAHUS, THAPATALUH, OKUCICHHS U
MOJIMMEPU3AIIH ), TOTyYEeHUE U IPUMEHEHHE.
Ankanuensl. byramuen-1,3 u merunOyramueH-1,3: cTpoeHHe, BaKHEHIIME XHUMHYECKHE CBONCTBa (peakius
nonuMepusaiun). [lomyuyeHne CHHTETUYECKOTO KaydyKa U PE3UHBL.
AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKUN psiA. ALETWIEH — MPOCTEHIINA IpeacTaBUTENhb
QIKMHOB: COCTaB, CTPOEHHE, (PU3NYECKHE W XMMHUYECKHE CBOWCTBA (pEaklUH THAPHUPOBAHUS, TAIOTCHUPOBAHHMS,
TUApaTaliK, TOPEHHs ), TOJy4YeHUE U IPUMEHEHHE
ApoMaTnyecKue yrjeBol0poabl
Apensl. beHzon: cocraB, crtpoeHue, (u3mueckre M XHUMHUYECKHE CBOWCTBA (peakluH TaJOreHUPOBAaHUS U
HUTPOBAHUS), TONyYEHUE M TPUMEHEHHE. [0ny01: cOCmas, cmpoeHue, Quiuyeckue u Xumuyeckue ceolcmed 1
(peakyuu 2ano2eHuposaHus U HUMpPOBAarUs), noryuenue u npumeHenue. TOKCUYHOCTh apeHOB. ['eHeTHuecKas CBS3b
YIJI€BOIOPOAOB, IPUHAUIEKAIINX K PA3IMYHBIM Kilaccam
IIpupoaHbie HCTOYHUKH YIJIEBOAOPOIOB H X NepepadoTKa
[TpupoaHbIe HICTOYHUKY YTIIeBOA0POaA0B. [Ipupoanblii a3 u monyTHbie HeTsHBIE Ta3bl. HedTh 1 e€ mpoucxoxaeHue.
CnocoObl mepepaOoTKu HedTH: MEeperoHka, KPEeKUHr (TepMUYECKUM, KaTaNUTUYeCKui), muponu3. [IpomyKTsl
nepepaboTKy HePTH, UX TPUMEHEHHE B IPOMBIIIUIEHHOCTH U B ObITY. KaMEHHBIH Yroib U POIYKTHI €ro nepepaboTKH
JlabopaTropHble 3aHATHUS 2
JlaGopatopHas pabota Ne 1. [Tonyuenue 3THiIeHa U U3yYEHHE €r0 CBOMCTB 2
IIpakTHYecKHe 3aHATHS 2
[TpakTrueckast padota Nel. [IpupogHbie HCTOYHUKY YIJIEBOAOPOJOB U UX MepepadoTKa 2
Pasnen 3. Kuciopoacoaep:xkaniue oprannyeckue coeinHeHust 4/-1414
CopepxaHue yaeOHOro MaTepuana
1 | Cnuptel. @eHon
Tema 3.1. [IpenensHble OJTHOATOMHBIE CIIUPTHI. METaHOI U 3TAHOJ: CTPOEHUE, (PU3NIECKUE U XUMHUECKUE CBOMCTBA (peakiuu 1
Kuciopoacoaep:x C aKTUBHBIMHU METaJUIaMH, raJIOr€HOBOAOPOIaMH, TOpeHHe), mpuMeHeHune. BogopoaHas cBs3b. [leiicTBie MmeTaHoma u
amme 9TaHOJa Ha OpPraHU3M Y€JIOBEKa.
opraHuyeckKue MHoroatoMHble CIUPTHI. DTUJIEHTJIMKOb U TJIMLIEPUH: CTPOEHUE, (PU3nUecKre U XMMUUECKHEe CBOMCTBA
COCAMHEeHUS (B3aMMOJEHCTBHUE CO LIETIOYHBIMU METAJJIaMH, KAUeCTBEHHAsl PEaKIIMs HA MHOTOATOMHBIE CITUPTHI).
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Auabaeruabl. Kapoonosbie kucjiorbl. Ciio:xxabie 3¢pupbl

Anbnernasl. @opmanbaerull, aleTaibIeru; CTpoeHue, GU3n4eckue 1 XUMUUYECKHe CBOMCTBA (peakuy OKUCICHUs 1
1 BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEAKIIMH ), IOJYUEHUE U IPUMEHEHHUE.
OnHOOCHOBHBIE IPe/ieNbHbIE KApOOHOBBIE KUCIOThI. MypaBbUHAs M YKCYCHAsi KUCIOTBI: CTPOCHHE, (PU3UYECKUe U
XMMHYECKHE CBOMCTBA (CBOMCTBA, 00IIHE I KJlacca KUCIOT, Peaklus dTepUPHUKAIINN), TOJyYeHHE U IPUMEHEHHE.
CreapuHOBas U OJEMHOBAsI KMCIOThI KaK MPEICTABUTENIN BBICIIMX KapOOHOBBIX KUCIOT. MblUIa KaK COJHM BBICIIUX
KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICUCTBHE.
CroxHble 3(UpbI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['maponu3 cinoxubix 3¢upos. XKupsl. 'uaponus xupos.
ITpumeHeHue xupoB. buonoruueckas pojb JKUPOB
3 | YrieBoabl.
VYTaeBoasl: COCTaB, KiIacCU(UKAIMS YIIeBOJAOB (MOHO-, JW- W TodMcaxapuubl). [7oko3a — mpocTermmii 2
MOHOCaxapuj: OCOOEHHOCTH CTPOEHUS MOJIEKYNbl, (U3MYECKHMe M XHMHYECKHE CBOMCTBa (B3aMMOJEHCTBHE C
ruapokcugaom Meau (II), okwmcneHme amMmmuadHBIM pacTBOpoM okcuaa cepeOpa(l), BoccraHoBIeHUE, OpoOKEHUE
IJIIOKO3bI), HaXxOKIECHUWE B IpUpOJe, NMpUMEHeHHe, Ouosiornyeckas poib. Porocunte3. dpykro3a Kak H30Mep
TJIIOKO3BI.
Kpaxman u nemiosnoa kak npupozssle nmoaumepsl. CTpoeHrne Kpaxmaia U HeJl103bl. OU3nyeckue 1 XuMUYecKue
CBOMCTBA Kpaxmayia (TUApPOIN3, KAUeCTBEHHAs PEeaKIus ¢ HOI0M)
JlabopaTopHbIe 3aHATHS 4
JlaGopatopHas pabota Ne 2. MI3ydyeHue CBOMCTB CIUPTOB, (peHOJIa M AJIbJIETUIOB 2
JlabopaTtopHnast pabota No 3. 3yueHue cBOKWCTB KapOOHOBBIX KHUCIIOT 2
CamocrosTenbHas padota odydaronuxcs. BelnoaHeHne ynpaxHeHui 4
Pasnen 4. A3oTcoaep:kamme opranudeckne coeMHeHUs 1/-I-14
Copneprkanne ydeOHOro Matepuana
Tema 4.1. 1 | AMUHOKHCIOTHI Kak aM(OTepHbIE OpraHuuecKkue coeAnHeHus. Pu3ndyeckue 1 XUMUYECKHEe CBOWCTBA aMUHOKHUCIIOT
A3orcoaepikamme (1Ha mpumepe rnunuHa). buonornueckoe 3HaueHne aMUHOKUCIIOT. [lenTuapt. 1
OpraHn4yecKme benku kak mpupoiHbIe BHICOKOMOJIEKYIISIpHbIE coetuHeHns. [lepBuyHast, BTOpU4YHas U TpETUYHAS CTPYKTypa OEIIKOB.
coeMHEeHUs! XUMHYecKre CBOMCTBA OENIKOB: THAPOJIN3, AeHATYpallis, KaYeCTBEHHbIE PEAaKIIMK Ha OEJIKH.
Pa3nen 5. BoicokoMoJIeKyJISIPHBIE COeNHEHUSI 1/-1-12
CopepxaHue yueOHOro Marepuana
Tema 5. 1. 1 | OcHOBHBIE MOHATHS XMMHUU BBICOKOMOJIEKYIISIPHBIX COEIMHEHH: MOHOMED, OJIUMEp, CTPYKTYPHOE 3BEHO, CTENICHb
MOJINMEPU3ALUH, CPEIHSS MOJIeKYIsipHast Macca. OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COEMHEHUH — 1

MOJIMMCpHU3allvA U NOJIMKOHACHCA U,
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BLICOKOMOJ’[eKy.]'[

sipHbIE
CoeqMHEeHUs
O06o0meHne Mo OPraHnyYecKo XuMUmn 2
OO01Iasi 1 HeOPraHUYeCcKast XMMHUSI 28/4/8/
/16
Paznen 1. Teopernueckne 0CHOBbI XHMHH 18/4/4/
8
Tema 1.1 CopepxaHue yueOHOro MaTrepuana
Crpoenue 1 | Xumuueckuii snemeHT. AToM. Sapo aToma, H30TONBI. OJEKTPOHHAs 000J04YKa. DHEPreTUYeCKHe YpPOBHH,
ATOMOB. MOJIYypPOBHU. ATOMHBIE OpOUTAIIH, "S-, p-, d-amemenThl. OCOOEHHOCTH pacIpeIeIieHUs 3JEKTPOHOB 110 OpOUTAIIIM B 2
Meprommaeckuii aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS KOH(UTYPAIIHSI ATOMOB.
39KOH M 2 | llepuonnueckuit 3akoH u llepumommueckas cucrema xumuueckux oaemeHtoB J[. M. MenneneeBa. CBs3b 2
IMepuomueckas nepuoauyeckoro 3akona u Ilepronuyueckoit cucrembl xumudeckux snemMeHToB 1. MI. MenneneeBa ¢ coBpeMeHHON
cHeTeMa TEOpHEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHMsI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M 00pazyeMbIX HUMU
S — MIPOCTHIX U CJI0KHBIX BEUIECTB IO IPYIIIAM U IIEpUOAaM.
snementos JI. 1. 3HavYeHHE MEPUOIUIECKOTO 3aKOHA B Pa3BUTHUU HAYKH.
MenaeneeBa
Tema 1. 2. Copepxkanne y4eOHOro Marepuana
Crtpoenue CtpoeHue BeniecTBa. XUMUYecKast CBsI3b. BBl XUMHUYECKOM CBSI3U (KOBaJICHTHAS HETIOJIApHAs U MOJIIpHAasi, HOHHAs,
BelllecTBa. 1 | meramnudeckas).
MHuoroo0pa3sue Mexanu3mbl 00pa3oBaHusl KOBAJICHTHOW XUMHYECKON CBS3M (OOMEHHBINH M JOHOPHO-aKIENTOPHBIH). Bogopoanas 2
BeEILECTB CBs13b. BaneHTHOCTh. DeKTpooTpUaTeNbHOCTh. CTeTNIeHb OKUCICHUS. IOHBI: KATHOHBI M aHUOHBI.
BemiectBa MOJNEKYISIPHOIO M HEMOJEKYJISIPHOTO CTPOEHMs. 3aKOH IOCTOSHCTBA COCTaBa BELIECTBA. [HIbI
KPUCTAJUTMYECKUX PEMIETOK M CBOMCTBA BEIIECTB.
2 | [TonsiTHE O TUCIIEPCHBIX cUcTeMaX. VICTHHHBIC ¥ KOJUTOUIHBIC pacTBOPHI. MaccoBasi JI0JIsS BENIECTBa B pacTBOPE. 2
3 | Knaccudukanuss HeopraHuvecknx coeanmHeHui. HomeHkiaTypa HeOpraHMYeCKHMX BemIecTB. | eHeTHUYecKas CBS3b
HEOPraHWYECKHUX BEIECTB, MPUHAISKAIIUX K Pa3IMYHbIM KJIaccaM 2
IIpakTnyeckue 3aHsATHS 4
ITpakTiueckast paborta No2. Pemenue 3a1au Ha HaXOXKACHHE MAaCCOBOW U OOBEMHOMN JOJIM KOMIIOHEHTOB CMECH 2
[Tpaktuueckas padora No3. Pemenue 3a1a4 Ha OnpeiesIeHe MacCOBOM JI0JIM BEIIECTBA B PACTBOPE 2
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Tema 1. 3. CopepxaHne yaeOHOT0 MaTrepuaa
XuMnuyeckue Xumudeckas peaknus. Kinaccudukanys XUMHUECKHX PEaKIMi B HEOPraHUYECKON W OPraHMYECKOW XMMHH. 3aKOH
peakumuu 1 | coxpaHeHHs Macchl BENIECTB; 3aKOH COXPAHEHUS U NPEBPAILICHUs] YHEPIUU NIPU XUMUYECKUX PEaKIUAX 2
OnexTponuTuyeckas nauccounanus. CuibHbIe U caadbie 1eKTposnThl. Cpella BOJHBIX PaCTBOPOB BEIIECTB: KHUCTas, 2
2 | HeWiTpanbHasl, MIEJTOYHAS.
3 | OKuCIUTENFHO-BOCCTAHOBUTEIILHBIC PEAKIIUH. 2
4 | ObpatumMble peakuuu. XUMHUECKOoe paBHOBecue. DaKTOPHI, BIUIIOMIME HA COCTOSHHE XMMUYECKOTO PaBHOBECHS. 2
[Tpuniun Jle [laTense
JlaGopaTopHble 3aHATHSA
JlaGopaTtopHas padora Ne4. Peakiiun noHHOTO 0OMEHA 2
JlaboparopHras pabota Ne 5. BiusiHue pa3nudHbIX (PakKTOPOB HA CKOPOCTh XUMUYECKOU PEAKITHH 2
Paznen 2. Heopranuueckast XuMust 4/-14/6
Copnepxkanue ydeOHOro Marepuana
Tema 2. 1 1| Hewmeramnsl. [lonoxenue HemeramnoB B Ilepuonuyeckoil cucteme Xxumuueckux siemeHtoB [[. U.
Hemeranbl MenneneeBa U OCOOEHHOCTH CTpO€HHUS aromMoB. DHU3MYECKHE CBOICTBAa HEMETAIOB. AJIIOTPOINHUS 2
HEMETaIJIOB (Ha MpUMepe KUCIopoaa, cepsl, hocdopa u yrieponaa). XUMHUUECKHE CBOMCTBA BaXKHEUIITUX
HEMETaJUIOB (TaJIOT€HOB, Cephl, a30Ta, Gocdopa, yriepoaa U KpeMHUSI) U UX COCAMHEHUH (OKCHJIOB,
KHCIIOPOJICOAEPKALMX KUCIIOT, BOAOPOJHBIX COeAMHEHNH). [[puMeHenne BaxKHENIINX HEMETAIIIIOB U UX
COEIMHEHU I
JlabopaTopHble 3aHATHS 2
JlabopaTtopHnast pabota No6. CBOMCTBa COETMHEHUI HEMETAIIIOB
CopepxaHue yaeOHOTo MaTepuana
Tema 2. 2 Meramibl. Ilonoxxenue meramioB B Ilepuoanueckoin cucremMe xumuueckux siemeHtoB . M. Menneneesa.
MertaJjlibl 1 | OcobeHHOCTH CTpOEHMS 3JIEKTPOHHBIX 000J0YeK aToMoB MeTayioB. OOuMe ¢u3nyecKkue CBONCTBA METAJIJIOB. 2
CrnnaBel METaJIIOB. DJIEKTPOXUMUYECKUH psAJl HANPSKEHUM METaJIOB.
XUMHYECKHE CBOMCTBA BAKHEUIIINX METAIUIOB (HATPHM, KA, KAIBINI, MarHui, aTIOMAHHN, IMHK, XPOM, JKEJe30,
MeJb) U UX COeIMHEHUH.
O6mue crocoOwl moiydeHus: MetamoB. Meramnyprus. Kopposus memannos. Cnocobwl 3awumsl om Koppo3uu.
[TpuMeHeHne MeTalIOB B OBITY U TEXHHKE
JlaGopaTopHble 3aHATHSA 2
JlaGopatopHas pabota Ne7. CBoiicTBa coelMHEHHH Kene3a 2
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Paznen 3. XuMus 1 :KU3HL

2/-1-12

Tema 3.1
XuMHuA U KU3HDb

Conepkanue yqaeOHOro MaTeprasia

1| Posb xuMuu B 00€CIICUEHUH SKOJIOTUIECKOM, SHEPTeTUIECKOM U NUIIEBOW O€30MAaCHOCTH, Pa3BUTHU MEIUIUHBI.
ITongarue o HAayY4YHBIX MCTOAAaX MO3HAHWA BCIICCTB U XUMHUUYCCKHUX peaKHHﬁ.

[IpencraBienus 00 OOIMX HAYYHBIX MIPUHITUIIAX POMBIIUICHHOTO OJYYCHHUsI BAXKHEHIIINX BEIICCTB

YemoBek B MHUPEC BCHICCTB U MAaTCPHUAJIIOB: BaKHEHUIIHE CTPOUTCIIBHBIC MAaTCPUAJIbI, KOHCTPYKIIMOHHBIC MaTCpHaJIbI,
KpacKH, CTEKJIO, KepaMHKa, MaTepHaIbl IJIsl JICKTPOHUKH, HAHOMATEPHaIbl, OPraHUYECKHE U MUHEPAIbHbIC
ya00peHusl.

XuMUS 1 30POBbE YeJIOBEKa: IIPaBUIIa UCTIOIB30BaHUs JIEKAPCTBEHHBIX MPENapaToB; MpaBmiia 0€30MacHOro
HCIT0JIb30BAHUA MIPLIIapaTOB OBITOBOM XHMHUH B HOBCGI[HGBHOI71 JKHU3HU

O06001IeHNE 110 HEOPTAaHUIECKON XUMHH

NunuBuyanb-Helil
MIPOCKT
(mpeaxMeToM He
SIBJISICTCS])

TemaTuueckuil TUIAaH BBINOJHEHHUS WHIMBHIYaJIbHOTO TMPOCKTAa (NPU HAIMYMK OOYYAIONIMXCS, BBHIOPABIIAX TEMY
MHIUBUAYAIBHOTO IPOEKTA 110 YUEOHOMY MPEAMETY «XUMHUS»):

- BEIOOp TEMBI IIPOEKTA;

- (opmyMpoBaHUE TEMBI IPOCKTA M 0OOCHOBAHKE €€ aKTyallbHOCTH;

- ompejiesieHue el paboThl, GopMyTUpOBaHKE 3a/1ay;

- BBIZIeNIEHUE 00BEKTa U MPeAMETa MPOEKTHOM paboTHI;

- COCTaBJICHHUE TIIaHA UCCIICIOBAHMS,

- IOUCK UCTOYHHUKOB IO TEME UCCIIEIOBAHUS;

- paboTa ¢ pa3TuYHBIMA UCTOYHUKAMH, IUTUPOBaHUE, opopmieHue oubdauorpaduueckoro crnucka, 0030p pakTuIecKoro
MaTepuana,

- BBIOOp W TPUMEHEHHWE Ha TPAKTHKE METOJIOB HCCIENOBATEIbCKON AEATENBHOCTH, COOTBETCTBYIOUIMX 3a7adam
UCCIIETIOBAHMUS;

- cOOp U cucTeMaTu3alus JaHHbIX;

- IPOBEJIEHUE OTBITOB, U3MEPEHHI, OTIICAaHNEe PE3YIHTATOB HAOIIOICHUN 1 UX O0BSICHEHHUE;

- 00paboTKa, CTPYKTYpUPOBAHHE U aHAJIU3 MTOJIyY€HHBIX PE3yJbTaTOB;

- ohopMIICHHE TEOPETUIECKUX U IKCIIEPUMEHTATIBHBIX PE3YIbTATOB MPOSKTHON JeSTEbHOCTH;

- ohopmIteHHE POEKTHON PabOTHI;

- MOATOTOBKA K 3aIIUTE MPOEKTA;

- 3aIUTa IPOCKTA.

Tembl THAUBHUIYABHBIX TPOEKTOB MO YUEOHOMY NMPEAMETY «XUMUS»:
1. BnusiHue METO0B 3aMOpa)kKMBaHUs Ha KAYECTBO MUTHEBOM BOJIBI

17




O 00 O\ L B W

10

11.
12.
13.
14.
15.
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17.

18

19.

20

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

. BiinsiHue npoayKTOB KOPPO3UH HA PACTUTENIbHBIN U KUBOTHBIM MUP BOJOEMOB
. Bnusiuue PH cpenpl Ha poct pactenuit

. Bmusitaue ¢propua-nona Ha amais 3y00B

. BnusiHue yas u koe Ha aKTUBALMIO TPOMOOIIUTOB

. BnusiHue sHepreTHuecKuX HaMMTKOB Ha JecTBUE EpPMEHTOB

. Bona, koTopyro MbI ibeM

. Bogopon xak ajnbTepHaTUBHBIN BT TOILJIMBA

. Bpennoe Bo3zeiicTBre TaOaqyHOM MPOIYKIIMU HA KUBBIE OPTaHU3MBI

. Jlesunbunupyromye cpeicTsa B MEAUIIMHE

’KecTtkocTh BOJIBI M CLIOCOOBI €€ YCTPAHEHHS

Kupsl: Bpea v moJib3a

N3ydenue coctaBa U CBOMCTB IPOTUBOTOJIONEAHBIX PEAr€HTOB, HCIIOJIB3YEMBIX Ha JOpOrax ropojaa
HNmenHble peakiiuy B OpraHuyecKo XuMuu

HNmenHble peakiiuy B OpraHuyecKo XUMuu

Nupukaropsl. [Ipumenenne unaukatopoB. [IpupoHbie HHIUKATOPBI

Wox B Hamieii sku3Hu

. KucnoTtHble ocaaku: ux npupojaa u nociaeaCTBUs

Kpacurenu - HaTypaibHbI€ WU UCKYCCTBEHHBIE?

JlaypeaTsl HoGeneBckoii mpemMuu B 00J1aCTH XUMUU

JlekapcTBa U 4/1bl B IPEBHOCTH

JlexapcTBEHHBIE pAaCTeHHS KaK albTepHaTHBA (papMaleBTUYECKUM Mpernaparam
MertaH B HaIIel )XKU3HA

MunepanbHas BO1a — YHUKAJIbHBIN Jap IPUPOIBI

Hutpatsl B mpoiyKTax nuTaHus

OKcubl ¥ CONM KaK CTPOUTEIbHbBIE MaTePUATIbI

Oprannyeckue siabl U TPOTUBOS IS

[IexTHH ¥ ero BIMsIHUE HA OPTaHU3M YEJIOBEKA

[TouBa — KCTOYHUK NMUTATENIBHBIX BEIMIECTB JJIs1 PACTEHUI

[IpumeHeHre GMOMOTMMEPOB B METUITUHE

[TpounsBoacTBO 3epKa

Pa3Butue caxapHoi npomsiluieHHOCTH B Poccun

Posib 0TeueCTBEHHBIX YUEHBIX B CTAHOBJICHUHW Y PA3BUTUH MUPOBOM OpraHUYECKON XUMUHU
Caxap u caxapo3aMEeHHTEIIU: 3a U POTUB
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35. CoBpeMeHHBIE METO/IbI 00€33apakuBaHuUs BOIbI

36. Tak 11 “”HEPTHBI UHEPTHHIE Ta3bl?

37. Toxcuyeckoe NEMCTBUE TAKENBIX METAIIOB

38. OpyKTOBBIE AMHUHOKHCIIOTHI U UX MCIIOIb30BAHUE B KOCMETOJIOTUU
39. XuMuueckasi O4UCTKA CTOYHBIX BOJI

40. Dra”oi: Benuyaiiniee 01aro U CTPAIIHOE 3710

KouncyabTanus (2023/2024 r.H.) 4/-
Ilpomesxcymounana ammecmauusn 6 popme oughgpepenyuposannozo 3auema 2
Bcero (2023/2024 r.u.): 68/64

OgBOCHI/IC yqe6Hor0 npcamMeTa MOKCT OBIThH PCAIN30BaHO C IIPHMCHCHHUCM JJICKTPOHHOI'O 06yquI/151, JUCTAaHIIMOHHBIX
0)

Pa30BaATCIIbHBIX TCXHOJIOI'MU B COOTBETCTBHUH C JIOKAJIbHBIMU HOPMATUBHBIMUA aKTaMH yHI/IBepCI/ITeTa.
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3. YCJOBUSA PEAJIMBAIIMU YYEBHOI'O TIPEJIMETA «XUMUWUSA»

3.1. TpeGoBanusi K MHHMMAJILHOMY MATEPHAJbHO-TEXHUYECKOMY
o0ecre4yeHNIO

TpebGoBanus Kk peanuzanuu yaeOHOro MpeaMeTa:

— yueOHbIi KabuHeT «KabuHeT XumMum

— aboparopuii «JlabopaTopus XuMum».

OcHanieHHOCTh yueOHOro kaOuHeTa (00OpyJOBaHHUE): MOCATOYHBIE MeECTa
st oOydaromuxess — 30 mecT, pabouee MeCTO MpernojaBaressi, MPaKTUYECKUe
paboThI 715 yHaIIuXcs, I0CKa yueOHasi, TeMaTHUECKHE MJIaKaThl, TAOJIMIIbI, CTEH/IbI,
CIIpaBOYHAs JTUTEPATYpPa, YI€OHO - METOIMYECKAs TOKYMEHTAIUS

OcHamieHHOCTh ~ JlTabopaTtopur W pabouyMx  MeCT  JiabopaTtopuu
(o0opymoBaHue): MOCaA0YHbIE MECTa JUIsl 00yJaromuxcs — 28 Mect, pabodee MecTo
MperoaBaresis, A0cka ydeOHas, ITaTHB, MPOOUpPKH, TaOIWIAa PacCTBOPUMOCTH,
E€MKOCTH JUIsI CBITYYHX BEMIECTB, MPOOKa ¢ Ta300TBOJHON TPYOKOH, CITUPTOBKA,
CIIUYKH, acOECTOBAs CETKA, TUTCILHBIC IIUIIIIBI, XUMUYECKHE CTaKaHbI, CTCKIISTHHAS
najgouka, Koyurekius: «llmactmaccel», Komieknus «BojokHa», CTymKa, MECTHK,
KepaMHU4ecKasl JIOXKKa, BaTa, peaKTUBBI, BRITSDKHOW mkad 2 IIT., CTEHIbI, TUIaKaTHl,
y49e0HO - METOANYECKasT JOKYMECHTAIHS

3.2. UudopmannoHHoe odecneuyeHue 00yueHust

Jlns peanuzanuu nporpamMMbl OUOIMOTEUHBIM (HOHJ YHUBEpCUTETa UMEET

NeyaTHbIE W/ WK 3JIEKTPOHHBIE 00pa3oBaTeIbHbIE U HH(DPOPMAIIMIOHHBIE PECYPCHI:

o [abpuensn, O. C. Xumus: 10 xmacc: 6a3oBbiii ypoBenb : yueOnuk / O. C.
INabpuensn, M. I'. Octpoymos, C. A. CnankoB. — 6-¢ u3n. — Mocksa :
ITIpocBemenne, 2024. — 128 c¢. — ISBN 978-5-09-112176-6. — Texkcer :
ANIEKTPOHHBIN // DIEKTPOHHBIM pecypc HU(PpOBON 00pa30BaTEIbHON Cpebl
CITO PROFoGpa3oganwue : [caiit]. — URL.: https://profspo.ru/books/132478

o Ta6puensn, O. C. Xumus: 11 kimacc: 0a3oBblil ypoBeHb : yueOHuk / O. C.
lNabpuensn, U. I'. Octpoymos, C. A. CnagkoB. — 6-¢ u3g. — Mocksa :
[Ipocsemenne, 2024. — 128 c¢. — ISBN 978-5-09-112177-3. — Tekcr :
ANIEKTPOHHBIN // DIEKTPOHHBIM pecypc HU(POBON 00pa30BATEIBHON CPEIbI
CIIO PROFo6pa3oBanue : [caiiT]. — URL.: https://profspo.ru/books/132479

o [lomoBkoBa, M. B. MnnuBuayansHeiii npoekt. [llar B mpodeccuto: 6a30BbIit
YpPOBEHb : YYEOHHWK I OOpa30BaTENbHBIX OPTaHMU3AIUHN, PEATU3YIOIIUX
o0Opa3zoBaTebHbIE MPOTPAMMBI CPEAHETO MPOodheCcCHOHATBLHOTO 00pa3zoBanus / M.
B. TlosnoBkoBa, A. B. Hocos, T. B. ITonoBkoBa. — Mocksa : [Ipocsenienue,
2024. — 192 c¢. — ISBN 978-5-09-113724-8. — TekcT : 2JIeKTpOHHBIN //
OnexkTpoHHBIM  pecypc  1mudpoBoil  oOpazoBatenbHoi  cpenbl  CIIO
PROFoGpasoanue : [caiit]. — URL.: https://profspo.ru/books/139708

e KmumoBa, E. A. Meroauueckue pEKOMEHIAIMU 110  BBHIIOJHEHHUIO
WHJIUBUAYAJIbHOTO MpoeKkTa cTyneHtamu 1niepBoro kypca WU (CIIO):
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metoaudeckue pekomenaanuu / E. A. Kimumona. — Yxra : U3a-o YI'TY, 2024.
— URL: http://lib.ugtu.net/book/42386

e UYypwmmna, U. B. CamocrositenbHass paboTa 00ydarouuxcsi: METOJIUYECKUE
ykazanus / WM. B. Uypmmna. — VYxta : Msm-eo YITY, 2024. — URL:
http://lib.ugtu.net/book/42397/

e (CremnanoBa, A. K.  Xumunsa. O6mas u Heopranndeckass xumusa. Opranudeckast
XUMUS JJIS CTICIIMAIBHOCTEN TEXHUYECKOTO MPOUIIs : METOANUYECKUE YKa3aHUsI
K JabopaTtopHbiM pabotam / Anekcannpa KoucrantuHoBHa CrTemaHoBa ;|
YXTUHCKUN TOCYJIAPCTBEHHBIM TEXHUYECKUN YHUBEpPCUTET, MHIyCTpUaIbHBIN
HHCTUTYT (CpeaHero mnpodeccroHaabHOro obOpas3oBaHus). — Yxrta : M3a-Bo
VYXTHUHCKOTO TOCYJapCTBEHHOTO TeXHUWYECKOro yHuBepcurtera, 2021. — 40 c.

URL: http://lib.ugtu.net/book/41729/ 44 »ks3.

CoBpeMeHHbIE TpOoQeCcCHOHANIbHBIE 0a3bl JAaHHBIX M HWH(OpMaAIMOHHBIE
CIIPABOYHBIE CUCTEMBbI:

- BuyTpennss anexkrponHo-ouoimoreunas cucrema YI'TY (BOBC YVI'TY);

- ObC ZNANIUM.COM;

- Pecypcel Hayunoii oubmmoreku (Hb) TUY;

- Pecypcnl anexkrponnoit 6uonuorexku (9b) YI'HI'Y;

- Pecypchbl HayuHO-TexHUuYecko Oubnmmorexku PI'Y wedtu m raza (HUY)
umenu .M. I'yOkuHa;

- TocynapctBennass  unbopmarmonnas  cucrema  «HanunonanbHas
ANIEKTPOHHAS OUOINOTEKAY;

- CeteBas anextponHas oubmoreka « 9bC «Jlanby;

- DBC IOPAUT;
- 9P [1OC «PROFo6pa3zoBanue;
- YHuBEepCcUTETCKas uH(pOpMaITMOHHAS cucrema POCCHUA

(MuaTerpupoBaHHas KOJUICKIIUS PECYPCOB JIJIsi TYMAaHUTAPHBIX UCCIICTOBAHUN).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O
HPEIMETA «XUMHUS»

4.1. KoHTPOJIb M OLIEHKA Pe3yJbTATOB OCBOCHHSI Y4eOHOr0 NpeamMera
OCYILECTBIISIETCS B IIPOLIECCE MPOBEICHUS TEKYILErO KOHTPOJISI yCIEBAEMOCTH U
IIPOMEKYTOYHOM aTTECTALMH.

Hroroson dopmoit IIPOMEXKYTOUYHOU aTrTecTaluuu ABIIACTCSA
nuddepeHIIMPOBaHHbBIN 3a4eT

(I)OpMLI U BUJbI TEKYIIECTI0 KOHTPOJIA YyCIIEBAEMOCTHN
OCYIHGCTBJIHGTCH B IIpoHOnecCCC IIPOBCACHHUA IIPAKTHYCCKHUX SaHfITHﬁ,
Ha60paTOpHI>IX pa60T, KOHTPOJIBHBIX pa60T, TCCTUPOBAHUA, 4 TAKIKC BBIIIOJITHCHHUA
06yLIaIOHII/IMI/IC5I HHAWBUYAJIbHBIX BaIIaHHﬁ, IIPOCKTOB, I/ICCJIG,Z[OBaHI/Iﬁ.

MeToabl (popMbl) IpoBeeHNsI TPOMEKYTOYHON aTTeCTAIUU

PazpabaTeiBatoTcsi 3a1aHusi B KOTOpbie BXOAAT: 20 TECTOBBIX 3adaHui, |
3aJaHi€e Ha COOTBETCTBHE U 2 3a71a4
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4.2. Pe3yabTaTbl 0CBOCHMSI Y4€OHOI0 IIpeaMeTa

Pe3ynbTaThl 0OCBOCHUsI y4eOHOrO IpeIMeTa dopmel 1
Kon n HanmeHoBaHue Y A Ped p
METOJIbI
(bopmMupyeMbIX
N JINYHOCTHBIE U MeTaNpeIMETHbIC [IpenmerHbie KOHTPOJIS U
KOMIICTCHIIUH
OLICHKH
OK 01. Bei6bupats B yacTH TPY10BOT0 BOCIIMTAHMS: - BJaJeTh CHCTEMOW XHMMHUYECKHX 3HaHUH, Koropas | OueHuBaHHE
CIIOCOOBI pelICHHS - TOTOBHOCTh K TPYAY, OCO3HAaHHE ILIEHHOCTH | BKJIFOYAET: OCHOBOIOJIATAIOIINE MOHATHS (XMMHUYECKHUI | TECTOBBIX
3aj1a4 MacTepcTBa, TPYIOIr0He; AIIEMEHT, aTOM, JJICKTPOHHAs 000JI0YKa aToMma, s-, p-, d- | 3aaaHuii u
npodeccroHanbHON - TOTOBHOCTb K aKTHBHOW JEATCIBHOCTHU | 3JCKTPOHHBIC OpOMTAIM aTOMOB, HWOH, MOJIEKYJa, | 3aja4.
JeSATeIBHOCTH TEXHOJIOTHYECKON u COLMAJILHOM | BaJICHTHOCTB, ANEKTPOOTPHLIATEIBHOCTb, creneHb | Aubdepenim
HPUMEHUTEIBHO K HAINpPaBJICHHOCTH, CIIOCOOHOCTh WHHIIMMPOBATbH, | OKUCIICHHS, XUMHYECKasi CBS3b, MOJIb, MOJISIpHAsl Macca, | pOBAaHHBIMH
pa3IMYHBIM IUVIAHUPOBAaTh ¥ CaMOCTOSTENBHO BBIMOJIHATH | MOJISIPHBIN 00bEM, YIIICPOIHBIH CKeleT, pYHKIUOHATIbHAS | 3a4eT.
KOHTEKCTaM TaKyIO ICATCIbHOCTB; rpyIIa, pajauKai, u30MepHsi, H30MEpPbl, TOMOJOTHYCCKUN

- UHTEpec K Pa3INYHbIM cdepam
poeCCUOHAILHON JEeSTEIHHOCTH,
OgiaieHHe YHHMBEPCAJIBHBIMH  Yy4eOHBIMH

NMO3HABATEJIbHBIMHU J1eliCTBUSIMHU:

a) 0a30Bble JJOrHYecKHe JeHCTBHS.

- CaMOCTOSITENIEHO dbopMynupoBaTh 51
aKTyalM3upoBaTh MpoOlieMy, paccMaTpuBaTh ee
BCECTOPOHHE,;

- YCTaHABJIMBATh CYUIECTBEHHBIN MPHU3HAK WU
OCHOBAaHHMA IJid CPAaBHCHUA, KHaCCHq)HKaIIHI/I 158
00001IeHHS;

- ONpeneNsTh eI JeATEIHbHOCTH, 3a7aBaTh
napameTpbl U KpUTEPUU UX JTOCTHIKECHHUS;

- BBIABJIATE 3aKOHOMECPHOCTHU U IPOTUBOPCUUS B
paccMaTpUBAEMBbIX SIBJICHUSX;

- BHOCHUTH KOPPEKTHUBBI B JACATCIIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIBTATOB LEJSM,
OIICHUBATb PUCKHN HOCHG}ICTBHI;’I JACATCIIbHOCTH,

psa,  TOMOJIOTH,  YIJ€BOAOPOAbI,  KUCIOpOA- U
a30TCO/IepKAIINE COCTUHEHUS, OMOIOTUYECKH aKTHUBHBIE
BeliecTBa (yriaeBOIbl, JKUPHI, OSIKH ), MOHOMED, TTOTUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIUMHECHUS,
KpUCTAJUITMYECKasi pEelIeTKA, TUIbl XUMUYECKUX pEeaKInil
(OKHCTUTENIBHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHAOTEPMUYECKUE, PEAKIIMH MOHHOTO 0OMEHa), pacTBop,
ANEKTPOJUTHI,  HEJJIEKTPOJMTHI,  AIEKTPOIUTUYECKAsS
JIACCOLMAaUs, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMUYECKON peaKIi, XUMHYECKOE PaBHOBECHE), TEOPUHU
Y 3aKOHBI (T€OpUsS XUMUIECKOTO CTPOCHUSI OPTaHUIECKIX
BeulectB A.M. byriepoBa, Teopus 37I€KTPOTUTHUECKON
Juccouranuu, nepuoanueckuii 3akon /.M. Menzaeneesa,

3aKOH COXPaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJMYECKUI  S3bIK  XUMHUH,  (PaKTOIOTHYECKHE
CBEJCHHSI O CBOWCTBax, COCTaBe, IMOJYUEHUU U
Oe3omacHOM HCII0JIb30BAHUU BaXHEUIINX

HCOPTaHNMYCCKUX M OPraHMYCCKHUX BCHICCTB B 6LITy n
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- pa3BUBaTh KpPEATHMBHOE MBINUICHHE IpPHU
peLHeHI/II/I JKN3HCHHBIX HpOGJ’IGM

0) 0a30BbIe UCCJIeI0BaTeIbCKUE TeCTBUS:

- BJIaJICTh HABBIKAMH Y4€OHO-HUCCIIEIOBATEIbCKON
U TIPOCKTHOM  JIEATEIHLHOCTH,  HaBBIKAMU
pasperieHus mpoodieM;

- BBIABJSITH TPUYMHHO-CJICICTBCHHBIC CBS3U U
aKTyaJ'II/ISI/IpOBaTI) 3aﬂal1y, BbIABUT'ATHb I‘I/IHOTGSy
€e  pelIeHUus, HaxXOAUThb AapryMEHThl s
JTIOKA3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/1aBaTh
rapameTpbl U KpUTEPUU PEIICHNUS,

- aHaJII/I3I/IpOBaTI> HOJ'IyT-IeHHBIe B X0I€ pGHIeHI/ISI
3aaud pe3yJbTaThl, KPUTHUYECKH OIEHUBATh HX
JIOCTOBEPHOCTh, IMPOTHO3HPOBATH HM3MCHCHHC B
HOBBIX YCJIOBUSIX;

- YMeTI) HepeHOCI/ITI) 3HAHUS B HO3HaBaT€J'H)HyIO nu
MPAKTHYECKYIO 00JIaCTH KUZHEIEATEIbHOCTH;

- YMGTI) I/IHTerI/IpOBaTI) 3HAHUS W3 paSHI)IX
MPEeIMETHBIX 00IacTel;

- BBIABUTAaThb HOBBIC naeu,
OpPUTHHAIILHBIC MTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTB UX MCIIOJIb30BaHUS B
MO3HABATENILHON U COIMAIbHOM MPaKTUKE

npeJIarath

MIPAKTUYECKON IEATEIbHOCTH YEJIOBEKA;

- YMETb BBISABIIATH XapaKTEPHbIC IPU3HAKU U B3aUMOCBS3b
W3YYEHHBbIX MOHATUM, MPUMEHATh COOTBETCTBYIOLIUE
MIOHATUSA IIPU  ONHUCAHMM CTPOCHUSA U  CBOWCTB
HEOPraHWYeCKUX M OpraHWYeCKHX BEUIECTB M HUX
[IPEBPAILCHNM; BBIABIATH B3aUMOCBI3b XUMHYECKUX
3HAHUM C TMOHATUSAMM M MPEICTABICHUSAMH JIPYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

- yMEThb HCIOJb30BATbh HAUMEHOBAHUS XHUMHYECKUX
COEIMHEHUN MEXIYHAPOJHOI'O COK3a TEOPETUUYECKOU U
NPUKIATHOM XMMHUM W TPUBUAJIBHBIE  HA3BAHUS
BaXHEHIINX BELIECTB (ITWIEH, AalleTUJIEH, IJMULEpPUH,
denon, dopmanpaerun, yKCycHas KHUCIOTa, TIWIUH,
yrapHblil ra3, yriIeKUcIbli a3, aMMHAK, rallieHas U3BECTh,
HerameHasi W3BeCTb, MUThEBas cofa U JPYTUx),
COCTaBJIATh (POPMYJIbl HEOPTAaHUYECKUX U OPraHMYECKHX
BEIIIECTB, YPABHEHUS XUMUYECKUX PEAKLUH, O0BSICHATh UX
CMBICJI;  MOATBEPXKAATh  XAPAKTEPHBIE  XHMHYECKHE
CBOMCTBA BEILECTB COOTBETCTBYIOLIUMHU SKCIIEPUMEHTAMU
Y 3aMKCSIMU YPAaBHEHUM XUMHUYECKUX PEaKIIHA;

- yYMETb YCTAaHABIMBATh IPUHAMJIECKHOCTb W3YyUEHHBIX
HEOPraHWYeCKMX M  OpPraHWYEeCKHX  BEIIECTB K
ONPENEICHHbIM KJlacCaM M TIpylmaM COEIUHEHUH,
XapakTepU30BaTh MX COCTAaB M Ba)XHEHIIME CBOMCTBA;
ONpeneNiaTh BHJBl XUMHMUYECKHX CBsA3€ei (KOBaJeHTHasd,
MOHHAs, MeTaJuIndecKas, BOJIOpPOJIHAS), THUIIBI
KPUCTANTMYECKUX PEIIETOK BEIIECTB; KJIacCu(puIpoBaThb
XUMHYECKHUE PEAKIIVH;

- chopMupoBaTh MpPEACTaBICHUS: O XUMHYECKOU
COCTABJISIIOIIEH €CTECTBEHHOHAYyYHOM KapTHHBI MHpA,
polM XUMHM B TII03HAaHWU SIBJIEHUH TIpUPOABI, B
(GOpPMUPOBAHUN MBIIIJIEHUS! M KYJbTYphl JIMYHOCTH, €€
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(GYHKLIMOHAIBHOM TPAaMOTHOCTH, HEOOXOAMMOW s
pelleHuss MPAaKTUYECKUX 3aJad M IKOJIOTMYECKU
00OCHOBaHHOTO OTHOLIEHUS K CBOEMY 3J0POBBIO U
MIPUPOAHON CpelE;

- YMETh NPOBOAUTH PACUEThl 10 XUMHUUYECKUM (popmyiiam
U ypaBHEHUSM XMMMUECKUX PEAKLMH C UCIOJIb30BAHUEM
Gu3n4ecKux BEIMYUH, XapaKTEPU3YIOLIMX BEIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMasbHbIE
yCIIOBHSI) Ta30B, KOJHMYECTBA BEIIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XUMUYECKHE 3HAHUS JJISl IPUHATUS PELLICHUIN
B KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX C
BEUIECTBAMM U UX IPUMEHEHHEM

OK 02. Ucnons3oBaTh
COBPEMEHHBIE CPE/ICTBA
IIOUCKA, aHaJIu3a U
MHTEpIIpEeTaluu
UHPOpPMALIUU U
UH(pOpMallMOHHbIE
TEXHOJIOTUH JUIS
BBITNIOJIHEHMSI 3a/1a4
npodeccnoHaIbHON
JeSITEIbHOCTH

B 00.1acTH HEHHOCTH HAYYHOI'O NIO3HAHMSA:

- c(hOpPMHUPOBAHHOCTH MHPOBO33pPEHHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAayKd W OOIIECTBEHHOW MPaKTUKH,
OCHOBAHHOT'O Ha Juanore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJUKYJIBTYPHOM MUPE;

- COBEPILICHCTBOBAHUE SI3IKOBOM M UHTATEIBCKOM
KYJBTYpPBI KaK CpPEICTBA B3aUMOJEHUCTBUS MEKIY
JIOIbMU Y MMO3HAHUS MUDA;

- OCO3HAaHME LEHHOCTH HAYyYHOU JESATEIbHOCTH,

FOTOBHOCTb  OCYLIECTBJISTH  IPOEKTHYIO U
HCCIIEJOBATEIBCKYIO JESATENBHOCTD
WMHAUBUAYAJIbHO U B TPYIIIIE;

OgiaieHHe YHHMBEPCAJIBHBIMH  y4eOHBIMH

IMMO3HAaBaTCJIbHBIMU HeﬁCTBHHMH:

B) padora ¢ uHpopmanueii:

- BJIaJIeTh HaBbIKAMU NOJy4eHHUS! HHPOPMAIUHU U3
UCTOYHHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIbHO
OCYIIECTBJISITh TOMCK, aHAIN3, CHCTEMATH3aINIO

-yMeThb IUIAHUPOBaTh U  BBINOJHATh  XUMHUYECKUU
AKCIIEPUMEHT (TIPEBPAILICHUS] OPraHUYECKHUX BEIIECTB MpPU
HAarpeBaHUM, TMOJy4YeHHE OTUICHa W U3YYEHHE €ro
CBOMCTB, KAaue€CTBEHHBIC pEaKIUH Ha  aJIbJETHIBI,
Kpaxmall, YKCYCHYIO KUCIOTY; JeHaTyparus OeIKoB mpu
HarpeBaHWM, IIBETHBIE pEaKIUH OEJIKOB;, MPOBOJIUTH
peaKuu MOHHOTO OOMEHa, OMpEeNeNsTh CpPely BOIHBIX
pacTBOpOB, KA4yeCTBEHHbIE peakuuu Ha Cyiabdar-,
KapOoHAT- M XJOpUA-aHUOHBI, HAa KATHOH aMMOHUS,
pemarh  OKCIEpPUMEHTAIbHBIE  3aJauyd 10  TeMaMm
"Metamnel" u  "Hemeramnel") B COOTBETCTBUU C
MpaBUJIaMU TEXHUKHA O€30MaCHOCTH TpH OOpaIlleHUHu ¢
BelleCTBAMH U JIA0OpaTOPHBIM  0OOPYIOBAHHEM;
MIPEACTABISITH PE3YIbTAThl XUMUUYECKOTO HKCIIEPUMEHTA B
dbopMe 3anmucu ypaBHEHUN COOTBETCTBYIOIINX PEaKIUi U
(GhopMyIHUPOBATh BHIBOJIBI HA OCHOBE ATHUX PE3yJIbTATOB;

- yMeTh AaHaNU3UPOBATh XHUMHUYECKYI) HWH(OPMAIIUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CPEJCTB MacCOBOM
uH(popmanuu, cetb UHTEepHET U ApyTrue);

OrnennBaHue
TECTOBBIX
3aJaHud U
3aJad.
Huddepennn
POBAaHHBII
3a4erT.
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U UHTEpHNpEeTalni0 HHPOpPMALUU Pa3INYHbIX
BUJOB U (pOPM IPEICTABICHHUS;

- co3JaBaTh TEKCThl B pa3iMyHbIX (opmarax ¢
y4eTOM Ha3Ha4eHUs HMHQOPMAIMH M IIeNEeBOU
ayqUTOpUH, BBIOMpas ONTUMaJbHYIO (QopMy
IPEJICTaBICHUS U BU3yalU3aluy;

- OLECHMBAaThb JIOCTOBEPHOCTb, JIETUTUMHOCTH
uHpOpMALUK, €€ COOTBETCTBHE IIPAaBOBBIM U
MOpPaJIbHO-ITHYECKUM HOPMaM;

- HCIIOJIb30BaTh CPEJCTBA MH(POPMALMOHHBIX U
KOMMYHMKAI[UOHHBIX TEXHOJOTMH B pEIICHUU

KOTHUTHBHBIX, KOMMYHUKATUBHBIX u
OpraHM3aIlMOHHBIX 3a/Jad C  COOJII0JIeHHEM
TpeOoBaHU 3PrOHOMMKH, TEXHUKH

0€30MacHOCTH, THTHEHBI, PEeCypcocOepeKeHHs,
NpaBOBBIX W OTHYECKUX  HOPM,  HOPM
UH(POPMALIMOHHOM 0€30MacHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopManuu, UH(HOPMAIIMOHHOMN 0€301MacCHOCTH
JIMYHOCTH,

- BJAQJCTh OCHOBHBIMH METOJIaMH HAy4YHOTO ITO3HAHUS
BEIIECTB W XUMHUYECKHUX SBJICHHH (HaOIIOACHUE,
HU3MEPEHHE, SKCTICPUMEHT, MOJICIIMPOBAHNC);

- YMETh POBOJUTH PACUYETHI 10 XUMUYECKHM (HOopMyliaM
Y YPaBHCHHSIM XUMHYECKUX PEAKIMA C UCIOJIb30BAaHUEM
(U3MYECKUX BEJIMYMH, XapaKTePU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIC
YCJIOBHSI) Ta30B, KOJIMYECTBA BEIECTBA; HCIOJIH30BAThH
CHUCTEMHBIE XUMUYECKHUE 3HAHUS JIUIS IPUHSATHS PEIICHUMA
B KOHKPETHBIX >KM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C
BEILIECTBAMH M MX PUMEHEHHUEM

OK 03. IlnanupoBats u
peann30BbIBATH
coOCTBEHHOE
npodeccCuoHanbHOE U
JMYHOCTHOE pa3BUTHE,
IPEANPUHIMATECKYIO

JEeSTeNIbHOCTD B
npodecCHOHATbHON
chepe, UCHOIB30BATH

3HaHUSA IO MPAaBOBOW WU

B obnactu
BOCIIUTAHUS:

- ¢(hopMHPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI,
STUYECKOTO ITOBEICHU,

AYXOBHO-HPABCTBCHHOI'O

- CIIOCOOHOCTH OLICHUBATb CUTYyallutoO n
MMPpUHHUMATh OCO3HAaHHBIC peuicHus,
OpPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHLBIC

HOPMBI U IIEHHOCTH;

- OCO3HaHHWE JHMYHOIO BKJIaJa B IOCTPOEHHUE
YCTOMYHUBOTO OYAYIIETO;

-OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJIUTEISIM
U (W) APYTHM 4J€HAM CEMBbH, CO3JAaHUIO CEMbU

c(hOpMUPOBAHHOCTh YMEHHIA: MIPOTHO3HPOBATh,
aHAIIM3UPOBATh M OLIEHUBATH C TTO3UIMEH KOTOTUIECKOU
0€30I1aCHOCTH OCJIEICTBUS OBITOBOIT u

IIPOM3BOJICTBEHHOM A€ATEIIbHOCTH YeNIOBEKa, CBSI3aHHOM C
nepepabOTKOM  BEIIECTB; HCIONb30BaTh IOIYyYCHHBIE
3HAHUS JJI MPUHATHS TPAMOTHBIX pelIeHuil mpolieM B
CUTyalluiaX, CBA3aHHBIX C XHMHeﬁ;

c(OpMHUPOBAHHOCTD yYMEHUI: CaMOCTOSITENTEHO
IUTAHUPOBATh U MPOBOJUTH XUMHUECKUI IKCIIEPUMEHT C
coOnrofieHeM TpaBuUil  0Oe30MacHOro oOpalleHus c
BEIIeCTBAMM ¥ Ja0OpaTOpHBIM  00OpYyIOBaHUEM,
(dbopMynHpOBaTh IIENh HCCIECOBAHUS, TMPEICTABISATH B

OucHuBanue
TECTOBBIX
3aJjaHuM U
3aJad.
Huddepenun
POBaHHBIN
3a4er.

26




¢dbuHaHCOBOM
IPaMOTHOCTH B
Pa3TUYHBIX )KHU3HCHHBIX
CUTYaIHUIX

Ha OCHOBE OCO3HAHHOTO MPHUHATHSA IICHHOCTEH
CEeMEHHOM KU3HU B COOTBETCTBUH C TPATUIIUSIMU
HapoaoB Poccuu;

OBaagenue YHHBepPCAJbHBIMU
PeryJsiTHBHBIMHU e CTBUAMM:

a) caMOOpTraHu3aLUs:

- CaMOCTOSTEIILHO OCYIIECTBIISATh
IMO3HAaBaTCIbHYIO JACATCIIBHOCTD, BBIABIIATH
npoOyiemMbl,  CTaBUTb U (QOPMYIHPOBATH
coOCTBEHHBIE 3a7aud B  00Opa3oBaTelbHOU

JESATEIIBHOCTH U KU3HEHHBIX CUTYalUsX;
-CAMOCTOSITEJIBHO COCTABJIATh IUIaH PELICHHUS
npoOJeMbl C YyY4eTOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUYTEHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsM;

- CIOCOOCTBOBAThH (bopMHUPOBAHUIO u
IPOSIBJIEHUIO IIUPOKOW DJpPYyAHULHUH B Pa3HbIX
001aCTSIX 3HAHMM, ITOCTOSHHO ITOBBIIIATE CBOMU
00pa3oBaTeNbHbINA U KYIbTYPHBI YPOBEHB;

0) CaMOKOHTPOJIb!

- HCIIOJIb30BaTh NMPHEMBbI pedIeKCHUu I OLIEHKU
CUTYyalluH, BbIOOpa BEPHOTO PELLICHUS;

- YMETb OLICHMBAaTb PUCKH M CBOEBPEMEHHO
IPUHUMATh PELIEHUS M0 UX CHUKEHUIO;

B) SMOLIMOHAJIBHBIN MHTEIJIEKT,
npeJnoiararoui ¢OpMUPOBAHHOCTD!

- BHYTpPEHHEH MOTHMBAallM{, BKJIKOYAIOIIEH
CTPEMIICHHE K JOCTHKEHHUIO LEIU U YCIEXY,
ONTUMHU3M, MHUIIMaTUBHOCT, yYMEHHE
JIEHCTBOBATh, HCXOJS M3 CBOMX BO3MOKHOCTEI;

- OMIaTud, BKJIIOYAlOUeW  CIOCOOHOCTH
ITOHUMAaTh SMOLMOHAIBHOE COCTOSIHUE JPYIHX,

pa3IMYHOMN dbopme pe3yJIbTaThl AKCIIEPUMEHTA,
AHaJM3UPOBATh U OLIEHUBATh X JIOCTOBEPHOCTb;
c(hOpMUPOBAHHOCTh ~ YMEHHUH: COOJNIOAATh  IpaBHIIaA
AKOJIOTUYECKH I1eJIeCO00pPa3HOr0 TMOBEACHHUS B OBITY W
TPYAOBOM JEATEIbHOCTH B LENSAX COXPAHEHHS CBOETO
37I0pOBbs,  OKPYXKAaIOIIEH  OPUPOJHOM  Cpelbl U
JIOCTHKEHUSI €€ YCTOWYMBOTO Pa3BUTHS; OCO3HABATH
OIACHOCTh TOKCUYHOT'O JACHCTBUS HA >KMBBIE OPTaHU3MBI
ONpeAEeNEHHBIX OPTAaHUYECKUX BEIIECTB, TOHUMAsT CMBICIT
nokazatenss TIJIK; aHamm3upoBaTh 11€51€CO000pa3HOCTD
MIPUMEHEHUS OpraHHYeCKUX BEIIIECTB B
MPOMBIIIJICHHOCTA HU B OBITY C TOYKH 3PEHHS
COOTHOIIEHUS PUCK-TIOJNIb3A;
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YYUTHIBATH €ero npu OCYLIECTBIICHUU
KOMMYHHKAIIMH, CIIOCOOHOCTh K COYYBCTBHIO U
COIIEPEIKUBAHUIO;

- COUMAIBHBIX  HAaBBIKOB,  BKIIIOYAOLIUX
CIIOCOOHOCTh ~ BBICTpaMBaTh  OTHOLIEHUSA C
JOPYTUMH  JIIOJIbMH, 3a00TUTBHCS, TPOSIBIISATH

MHTEPEC U pa3peniatb KOHQINKTHI,

OK 04. D¢ddextuBHO
B3aUMO/ICHICTBOBATh U
paboTath B KOJUIEKTHBE
U KOMaHjie

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOATEJIbHOCTH U CaMOOIIPEIEICHHUIO;
-OBJIaJICHUE HaBbIKAMHU yuebHo-
HCCIIEIOBATENILCKOM, MPOEKTHOM W COLMaIbHOU
JIeSITeIIbHOCTH;

OBaanenue YHHBEPCAJIbHbIMHA
KOMMYHHUKATHBHBIMHU AeHCTBUAMMU:

0) coBMecTHasl 1eATeJIbHOCTD.

- TOHMMATh W HCIOJb30BaTh MPEUMYILIECTBA
KOMaHJAHOW ¥ MHIMBUyaJIbHOU paboThI;

- NPUHUMATHh LEIU COBMECTHOM AEATEIBbHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH JEUCTBUSA 110
€€ JOCTIDKSHHIO: COCTaBIATL IUIAH JCHCTBUM,

pacnpeneniaTte POl € y4eTOM  MHEHHH
YYaCTHUKOB 00CYXJIaTh PE3yJIbTaThl COBMECTHOM
paboThI;

- KOOpPAMHHUPOBATb U BBHINOJHATH paboTy B
YCIOBHUSIX  PEAJBHOrO,  BUPTYaJbHOTO WU
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

- OCYILECTBJIATh IIO3UTUBHOE CTPATETUYECKOE
MIOBEJICHUE B PA3JIMYHBIX CUTYalHsIX, MPOSIBIATH

TBOPYECTBO u BOoOOpakeHue, OBITH
WHULUATUBHBIM
OsJageHue YHHUBepPCAJIbHBIMU

PETYJIATUBHBIMU )]BﬁCTBP[HMI/lZ

YyMETh  IUIAHUPOBaTh W  BBIIOJHATH  XMMHYECKHUI
AKCIIEPUMEHT (TIPEBPAILICHHS] OPraHUYECKUX BEUIECTB MPU
HarpeBaHuM, IIOJy4YCHUE OTUIIEHA U H3Y4YEHUE €TI0
CBOIWCTB, KAQUYECTBEHHBIE pPEAKIMU HA  aJIbJACTHJBI,
Kpaxmall, YKCYCHYIO KUCIIOTY; JeHaTypamus OelIKoB Mpu
HarpeBaHUM, IIBETHBIC pEaKIUH OEJIKOB;, IPOBOJIUTH
peakiuu MOHHOrO OOMEHa, OMpPEeNeNsTh Cpely BOIHBIX

pacTBOpOB, KAauyeCTBEHHBIE pEaKIWW Ha Cyabdar-,
KapOOHAaT- M XJOPUJA-aHUOHBI, HAa KAaTHOH aMMOHUS;
pemiatb  3KCHEPUMEHTAIbHBIE  3aJadyd 10  TeMaM

"Metamnel" u  "Hemeramnel") B COOTBETCTBUU C
MpaBUJIaMU TEXHUKHA O€30MaCHOCTH TpH OOpaIlleHUHu ¢
BelleCTBAMH U J1A0OPaTOPHBIM  00OPYJIOBaHHEM;
MIPEACTABIISITH PE3YIbTAThl XUMUUYECKOTO HKCTIEPUMEHTA B
dbopMe 3anucu ypaBHEHUN COOTBETCTBYIOIINX PEaKIUi U
(GhopMyTUpPOBaTh BHIBOJIBI HA OCHOBE ITHUX PE3YJIbTATOB

OrnenuBanmne
TECTOBBIX
3aJlaHui U
3azay.
Huddepennn
pOBaHHBIN
3auer.
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I') NPHHATHE ce0sl M IPYTHX JIKO/Ieid:

- OpUHUMATh MOTHUBBI U apryMEHThl JAPYTUX
JIOJICH P aHaNu3e Pe3yabTaTOB AESTEIIbHOCTH;
- MPU3HABATH CBOE MPABO U MPaBO JAPYTUX JIOJeH
Ha OIIMOKH;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATh MU C
MO3UIMH JIPYTOr0 YeJIOBEKa;

OK 07. CopeiicTBOBaTh
COXPaHEHUIO
OKpY>Karolleu Cpeibl,
pecypcocOepexeHHIo,
IPUMEHATH 3HaHUA 00
M3MEHEHUU KIIMMara,
TIPUHITAITBI
OEpEIKITUBOTO
IPOM3BOJICTBA,

3¢ PeKTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUSIX

B o0s1acTH 3K0/10rM4eCcKOr0 BOCIIUTAHUSA:

- ¢OPMHUPOBAHHOCTH SKOJIOTHUECKON KYIbTYPBHI,
TTOHUMAaHUE BIUSHUS COUUATIBHO-3KOHOMUYECKUX
MPOLIECCOB  HA  COCTOSIHUE  MPUPOJHON U
COLMAIIBHOM Cpenbl, OCO3HAaHUE TI00ATHLHOTO
XapakTepa KOJIOTUYECKUX MPodIeM;

- IUIAHUPOBAHHUE U OCYIIECTBICHHUE JCHCTBUUI B
OKpY’Kalolllel Cpelle Ha OCHOBE 3HAHUs Liene
YCTOMYMBOIO Pa3BUTHS YETOBEUYECTRA;

AKTUBHOE HEINPUATHE JEHUCTBUM, NPUHOCSIIMX
BpEJl OKPYKAIOIIEH Cpeie;

- yYMEHHE NPOTHO3UPOBATH HEOIATOMPHUITHBIE
AKOJIOTMYECKHE MOCIEICTBUS MPEAITPUHUMAEMBIX
JEHCTBHM, IPEAOTBPAILATh UX;

- pacmmpeHue OnbITa
AKOJIOTMYECKOW HAIIPaBJIEHHOCTH;
- OBJIaJIEHUE HaBbIKaMH y4eOHO-
HCCIIEI0OBATENILCKOM, IPOEKTHON U COLMAJIbHOM
JIEATEIIbHOCTH;

JACATCIIBHOCTH

- chopmupoBaTh MPEACTABICHUS: O XUMHYECKOM
COCTaBJISIFOLLEH €CTECTBEHHOHAYYHOM KapTUHBI MHpA,
PO  XMMUM B TIO3HAHWUU SABJIEHUW MPUPOJABI, B
(GOpMUPOBAHUM MBIIIICHUS U KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOTUMOW ISt
pemieHuss NpPaKTUYECKUX  3aJa4 U SKOJIOIMYECKH
000OCHOBAHHOT'O OTHOUIEHHMSI K CBOEMY 3J0pPOBbIO U
MIPUPOJHON cpene;

- yMeTb  coOmoJaTh  IpaBWJa  DKOJOTUYECKHU
1[eecoo0pa3Horo TOBeNeHUs B OBITY W TPYIOBOU
JIEATEIbHOCTH B LEJSAX COXPAHEHUS] CBOETO 3I0POBbS U
OKPYXKaroIle IPUPOIHON CPEbl, YUUTHIBATh OMACHOCTh
BO3JCHCTBUSL Ha JKHUBBIE OPraHU3Mbl OIPEIEITCHHBIX
BEILIECTB, I[OHUMAasl CMBICI TIOKa3aTeas NPEAEIbHON
JIOMYCTUMOW KOHUEHTPALUHI
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4.3. OueHoOYHbIEe H MeTOANYECKHE MATEPHUAJIBI

Ilepeuenn BonpocoB (00pa3ubl 3aaHuid) K JuPPepeHIIuPOBAHHOMY 3a4eTy

Yacrtp 1
K kastcoomy 3a0anuto 6 amoii wacmu oaemcesa 4 eapuanma omeema, u3 KOmMopwvix moaibKo
00UH NPAGUIbHBLI
A 1. O01iee 4uciio aTOMOB B MOJICKYJIE CEPHOU KUCJIOTHI PaBHO
1)3 2)5
3)6 47

A 2. OTHOCHTENIbHASI MOJIEKYIISIpHAsI Macca OyeT HauOObIIeH s
1) HCI 2) H20
3) HC1O4 4) Cl2

A 3. B aTtome yriepoaa mpoOTOHOB, 3JIEKTPOHOB M HEUTPOHOB COJIEPIKUTCS
1) 12,6,6 2) 6,6,6
3)12,12,12 4)6,12,6

A 4. KaTHOHBI - 3TO YaCTHIIbI, KOTOPHIE UMEIOT
1) MOMOXKUTENBHBIN 3apsii  2) OTPUIIATEIBHBIN 3apsi
3) He UMEIOT 3apsaaa 4) nepeMeHHbIH 3apsiz

A 5. BemecTtBo, 00pa3oBaHHOE KOBaJEHTHOM MOJISIPHOM CBS3bIO, 3TO
1) NaCl 2) H2S
3) 02 4) Al

A 6. B kakoM W3 mepevrcIeHHBIX COSMHCHHI CTETICHh OKMCIICHUS Cephl paBHA +4
1) SO, 2) H2S0s
3) AlS3 4) H2SO4

A 7. Peakuusi HFOHHOTO OOMEHa HJIET /10 KOHIIA B pe3yJibTaTe 00pa3oBaHUs
1) CO2t 2) NaCl
3) KNO3 4) NaxSOg4

A 8. Bce BemecTBa IpyIIIbI SBISIOTCS KHCIOTAMH
1) Cu(OH)2, NaCl, HCI 2) HNOgz, H2S04, NaOH
3) H2S, HCI, HNO3 4) MgSO0s, CaCO3z, H3PO4

A 9. B pactBope mienoun npuodpeTaeT MaIMHOBYIO OKPACKy HHAUKATOP
1) penondranenn 2) nakmyc
3) MeTUIIOBBIN OpaHkeBblii  4) HoJ

A 10. Peakuusi coelMHEHUS OTPAKEHA B BAPUAHTE
1)Fe+Cla —... 2) Zn + HCI —...
3) Cu(OH)2 —... 4) H2SO4+ NaOH —....

A 11. C nanOosnpieii CKOPOCTHIO MPU KOMHATHOHN TeMIlepaType MPOTEKAET PeaKIus MEX Ty
1) noporkoM xene3a u 15% pacrsopom H2SO4

2) nopomkoM xene3a u 10% pactsopom H2SO4

3) rpanynupoBaHHbBIM kene3oM U 15% pactBopom H2SO4
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4) rpanynupoBaHHbIM kene3oM 1 10% pactBopom H2SO4

A 12. C Boj10¥ Tpr OOBIYHBIX YCIOBHSIX PEarupyroT METALIbI

I)NauK 2)Nau Cu

3)Snu K 4) Zn u Sn

A 13. Haubonee cuiibHO BBIPa)KEHBI HEMETAUIMYECKUE CBOMCTBA Y
1C 2) N

3)F 4)0

A 14. 'oMon0oramu MOTYT SIBIIATHCS
1) CoH2u CeHe 2) C4sHsu C4H1o
3) CéH12m CsHio 4) CH3Cl u CH2Cl>

A 15. ®opmyna ajkeHa 3TO
1) H:C - CH2—-CH3z 2) H.C =CH - CHs
3) HC=C —-CHjs 4) H.,C =CH-CH =CH:

A 16. K xakoMy TUITy OTHOCUTCS 3Ta pEaKLIUS:
CH2,=CH2+ H2 —» CH3—CH3

1) nerunpupoBanue 2) aeruapaTanus

3) ruapupoBaHue 4) monuMepu3anus

A 17. IlpupoHblii ra3 COAEPKUT IrIIaBHBIM 00pa3zom
1) Bomopon 2) mponaH
3) 6yran 4) metaH

A 18. U3 npemioxkeHHBIX (hopMya BeIOepUTE (HhopMyTy KapOOHOBOM KHCIOTHI
1) CH3 COOH 2) CsH7OH
3) C2 HsCOH 4) CH3COOC2Hs

A 19. Cunee oxkpammMBaHUe MOSIBISIETCS IPH IUCTBUH 0O/1a Ha
1) TaGneTKy rIIOKO3bI 2) pacTBOp caxapa

3) Kycouek caxapa 4) Kkycouek 0aToHa

A 20. IIpupoHpIMU ITOJIMMEPAMH SBIISIOTCA

1) 6enmox 1 kpaxmain 2) MOMUATHUIIEH U KalpoH
3) naBcaH U HUTPOH 4) penondopmanpaerus ¥ NOIUCTUPOI
Yacrs 2

B 1. le/l BBINMMOJHCHHUH 3TOr0 3aJaHUA YCTAHOBUTE COOTBETCTBUE MEKTY HAa3BaAaHHEM
BeIECTBA M €ro COCTaBOM

HA3BAHME BEIIIECTBA COCTAB BEIIIECTBA

A) KUpbI 1) aTO cMeCh YTIeBOIOPOIOB

b) mb1a 2) 3TO cioXHbIE 3()UPHI TIULEPHHA U BHICIINX KapOOHOBBIX
KHCIIOT

B) Hed1p 3) 3TO mOIUMEPBI, IOCTPOEHHBIE U3 OCTATKOB aMUHOKHUCIIOT

I') 6enku 4) 3TO HAaTPUEBbBIE COJIH BBICIIMX KaPOOHOBBIX KHUCIIOT

5) 370 crnoxkHbIE Y)UPBI STUICHIIIUKOIS U BBICIIHX
KapOOHOBBIX KHCJIOT
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OrtBerT:

Yacrtp 3
3aganns C1, C2 cunTalOTCs BHINOJIHEHHBIMHU, €CJIM MPHUJI0KEHO
COOTBETCTBYIOIIUM 00pa3oM o(hopMIiIeHHOE pellleHue 3a1a9u.
C 1. Haiiaute MaccoByIO J0JII0 KaXA0To 3jeMeHTa B mosiekyie MetaHains HCOH
C 2. CxoJIbKO BOJIBI M caxapa HaJio B35Th, 4TOOBI PUroToBUTH 200 T 25 %
pactBopa. OTBET OKPYIJIMTE 0 LIEJIOTO YUCA.

Kpurepuu onieHuBaHMsI 0TBETOB HA BONPOCHI (3a1aHUA)
K A PpepeHuMPOBAHHOMY 3a4eTy

Yacru 1 u 2

3a mpaBUJIbHBIA OTBET Ha KaxxJoe 3aganue yactu 1 craButcs 1 G6amn. Ecnu
yKa3aHbl JIBa U 00Jiee OTBETOB (B TOM YHCJIC MPABUJILHBIN), HEBEPHBIN OTBET WJIU
OTBET OTCYTCTBYyeT — () OaslIoB.

B wactu 2 3amaHue ¢ KpaTKMM OTBETOM CUMUTACTCS BBITIOJIHCHHBIM BEPHO,
€CJIM TIPaBUJILHO yKa3aHa IMOCJeI0BaTeNbHOCTh HU(p. [IpaBUIIbHO BBIMOJHEHHOE
3ananue Bl oneHuBaroTcs ciemyromumM oopa3om: 2 6amia — HeT ommbok; 1 6amr —
JomynieHa ojHa omnoka; 0 6auIoB — IOMYIIEHHI JIBe U 0ojiee OMMOKHU WM OTBET
OTCYTCTBYET.

K kaxxmomy 3amaHuio B 3TOM 4acTu JgaeTcs 4 BapuaHTa OTBETA, U3 KOTOPBIX
TOJIBKO OJINH TPaBWIbHBIN

Yacrs 3

C 1. Haiizute MaccoBYIO OO KaXXAOTO 3JIEMEHTA B MOJIEKYJIC METaHas
HCOH

DJieMeHThI 0TBeTa

( momyckaroTcst uHble GOPMYIMPOBKH OTBETA, HE HCKAXKAIOIINE €r0 CMBICIIA)
1) Beruucnena monekynsipaas macca metananss: My (HCOH) = 2A, (H) + Ar (C) + Ar (O) =
2:1+12+16=30
2) Beruucnena maccosas gons yriepoga: Ar (C) - 100% / My (HCOH) =12 - 100% / 30 =
40%
3) Beruucnena maccoBas gost Bogopona: Ar (H) - 100% / My (HCOH) =2 -1-100% /30 =
7%
4) Beruucnena maccoas noiis kucinopona: Ar (O) - 100% / My (HCOH) =16 - 100% / 30 =
53%

Kpurtepun oneHnBanus BaJibl
OTBeT NpaBUIIbHBIN U TIOJIHBIN, BKJIIOYAET BCE HA3BAHHBIE DJIEMEHTHI 2
[IpaBriIbHO HanKMcaHbl EPBBINA TEMEHT U OJIUH U3 MOCIEIYIOIINX TPEX 1
Bce ni1eMeHThI 0TBETa HallMCAaHbl HEBEPHO 0
Maxkcumanvuwiii 6ann 2

C 2. CkoJIbKO BOJIBI M Caxapa HaJio B35Th, 4TOOBI TPUroToBUTH 200 T 25 %
pactBopa. OTBET OKPYTIIUTE /IO EJOTO YUCIIA.
\ 9J1IeMeHTBI 0TBETa
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( momyckaroTcst UHbIe (DOPMYITUPOBKU OTBETA, HE MCKAYKAIOIIUE CMBICIIA)

1) nanucana opmysna 1uisi HAXOKIECHHUS MacCOBOM JT0JIM PACTBOPEHHOI'O BEIIECTBA:
m BellecTBa
o= ———-—>100%
m pacTBopa
2) BBIYUCJIEHA Macca PaCTBOPEHHOTO BEIIECTBA: M caxapa = ) JIOJII PACTBOPEHHOT'O BEIIECTBA
M pacreopa / 100% =25% - 200/100% =501

3) BBIYMCIICHA Macca BOJIBL: M pactsopa - M caxapa = 200 — 50 =250 ¢

Kpurepuu oueHnBanus banbl
OTBeT NpaBUIIbHBIN U NIOJIHBIN, BKIIOYACT BCE HA3BAHHBIE DJIEMEHTHI 3
IIpaBHUIbHO HANMCaHBI 1BA BTOPBIX YIEMEHTA 2
IIpaBUIbHO HANMCaH OJIMH U3 MEPBBIX JABYX JIEMEHTOB 1
Bce aieMeHThI HalncaHbl HEBEPHO 0
Maxkcumanvuwiii 6ann 3

IlepeyeHb MeTOAUYECKUX U MHBIX JOKYMEHTOB, pa3pa00TaHHBIX
NneJarorn4ecKuM padoTHUKOM, ISl o0ecredeHnsi 00pa3oBaTeIbLHOM
NeSITeJIbHOCTH

1. Metonuueckue ykazaHus K 1a00opaTtopHbIM paboTam

2. MeTonuueckue ykazaHus K MPaKTHUYECKUM paboTam
3. MeTtonuueckue peKOMEHIallU M0 BHEAYIUTOPHONU CaMOCTOATEIbHON
pabote
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