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PabGouass mporpamMma cocraBieHa ¢ y4€roM TpeOoBaHuii dDenepaqbHOTO TOCYAAPCTBEHHOTO
oOpaszoBarensHOro crangapra (mpuka3 Ne 922 ot 07.08.2020) nmo nHampasienuto moarotoku 18.03.01
XuMuyeckasi TeXHOJIOrHs s mpoduias «XUMUYecKas TEXHOJOTHs MPUPOIHBIX IHEPTrOHOCUTENEH U
YIIICPOJIHBIX MAaTEPHAJIOB) HA OCHOBAaHUH YUeOHBIX TUTAHOB Habopa oOyuarommxcs 2021 roxa.

Pa3pabotunk nporpaMmsl:

JloueHt C.A. baxTeeB

COI'IACOBAHO

PaGouass mporpamma paccMoTpeHa W oA00peHa Ha 3acegaHuu KazaHCKOro MeKBY30BCKOT'O
uHxeHepHoro neHtpa "Hossle Texnonoruu", mporokoi ot 20.06.2024 r. Ne 3.

Hupektop  Cocnacoeano 1'.I'. Jlyrdynnuna

YTBEPXKXIAEHO
n.0. HavanpHuka nenrpa YMI] Ymeeporcoaro 2.P. Kymaesa



1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

LlenssMu OCBOEHUS AUCHUIUIMHBI «OO01I1ast 1 HEOPTaHUYECKAst XUMUS SBISIIOTCA:
a) opmupoBaHue QyHJAMEHTAIBHON CUCTEMbl XMMUYECKUX 3HAHUH O B3aUMOCBSI3M MEXly CTPOCHHEM
BEIIECTBA M €r0 XUMHUYECKUMHU CBOHCTBAMH,
0) oOy4yeHue cnocodaM MPUMEHEHHsI KBAHTOBO-MEXAHUUECKUX, CTPYKTYPHBIX, TEPMOJANHAMUYECKUX U
KMHETHYECKUX MPEJCTABICHUN ISl OObSCHEHHS U TPEACKa3aHNUsl OCHOBHBIX 3aKOHOMEPHOCTEH
IPOTEKaHUsI XMMUYECKHUX peaKiuii,
B) PAaCKpPbITHE CYIIHOCTH MPOIECCOB, MPOUCXOIAIIMX B X016 XUMHUECKUX NPEBPALICHUN BEILECTB,
B) Pa3BUTHE UHTEIIEKTYaJIbHBIX BO3MOXKHOCTEH U CTHJIS MBILICHUSI CTYJEHTOB Yepe3 JEMOHCTPALIUIO
PO XMMHHY B TIO3HAHUH 3aKOHOB MPUPO/IBI M MATEPUAIBHOM KU3HH OOIIECTBA, B PEIICHUH TTI00AIBHBIX
Ipo0JIEM YeIOBEUECTBA: KyJIbTYphl, HAYKH, UCTOPHH, O0YCIOBIEHHOCTU Pa3BUTUS XUMUYECKON HAyKH
noTpeOHOCTSMU MPOU3BOACTBA U OBITA.

2. MecTO TUCHHUIJIMHBI B CTPYKTYpe 00pa30BaTe/bHOI MPOrpaMMbl
Hucnummuaa «OO0mmas ¥ HeOpraHW4YecKass XUMHs» OTHOCHTCS K oOszarenbHOM dactu OOII u
dbopMupyer y oOydaromuxcs mo npopuiro «XUMHIeCKass TEXHOJIOTHS TIPUPOTHBIX SHEPTOHOCUTENICH U
YIIIEPOAHBIX MaTEpUaIoBy HAOOp 3HAHUI, YMEHUIA, HABBIKOB M KOMITETEHIIHI.
st ycnemHoro ocBOeHUsI AUCHUIUTHHBL «O0111as 1 HeOpraHuueckass XuMus» o0yJarouuics 1mo
HanpapieHuto noarotoBku 18.03.01 «XuMuueckas TEXHOJOTHUS» JOJDKEH OCBOUTH MaTepuall
MPEANIECTBYIOMMX JTUCITUTIINH:
1. Xumus ( IIKOTBHBIA KypC )
Juctumumaa «O01mas 1 HeopraHudecKkasi XUMUsD» SIBJISICTCS TIPEIISCTBYIONIEH 1 Heo0Xomuma JiIst
YCIIEUTHOTO OCBOCHHUSI MOCIIEAYIOIIUX TUCIUTUINH:
1. Ananmutudeckas XuMusl U PU3NKO-XUMHUYSCKUE METO I aHAIHA3A
2. be3omacHoCTh KU3HEAEITEILHOCTH
3. Komnonanas xumust
4. MoaenupoBaHUE XUMHUKO-TEXHOJOTHUECKHUX ITPOIIECCOB
5. O0mas xuMudeckas TEXHOIOTHS
6. Oprannueckasi XuMust
7. [Ipon3BocTBEHHAS MpaKTHKA (TIPEAIUIIIIOMHAs MPAKTUKA, B TOM YHCIIE HAYYHO-
ucclenoBarenbckas paboTa)
8. IIpon3BOACTBEHHAS TIPAKTHKA (TEXHOJIOTHYECKas (TIPOSKTHO-TEXHOJIOTHIECKAsT) TPAKTHKA)
9. Iporeccyl U anmapaThl XUMUYECKONH TEXHOJIOTUN
10. Texamueckas TEpMOAMHAMHKA W TETUIOTEXHUKA
11. YuebHas npakTuka (03HaKOMHMTEIbHAs IIPAKTUKA)

3. Komnerenunu ody4aiomerocsi, (popMupyemMbie B pe3y/ibTaTe 0CBOCHHS AU CHUIITIUHBI

OIIK-1 Cnoco6eH u3yyaThb, aHAJIM3UPOBATH, UCMOJIb30BATH MEXaHU3Mbl XHMHYECKUX PEAKIUii, TPOUCXOAANIUX B
TEXHOJIOTHYECKHUX Mpoleccax U OKPYKaloleM MUPe, OCHOBBLIBASICH HA 3HAHUSIX 0 CTPOEHHUH BelllecTBa, MPUPoIe
XHMHUYECKOH CBSI3U U CBOICTBAX PA3JIMYHBIX KJIACCOB XMMHYECKHX 3JIEMEHTOB, COeJUHEHHUI1, BellIeCTB U MATepPUAI0B
OIIK-1.1. 3HaeT TeopeTHUECKUE OCHOBBI XMMUH, MIPUHITUITEI CTPOCHHS BEIIECTBA, OCHOBBI KIIACCU(DUKAIINH COCAHMHCHUIA,
CcrocoObI OTYYCHUS M XUMHICCKHIE CBOWCTBA COCTUHCHUH, OCHOBHBIC MEXaHU3MBI TPOTCKAHHUS XUMUIECKUAX PEAKIINH,
OCHOBHBIC 3aKOHBI U COOTHOIICHUS (PU3UIECKON XMMHHU, OCHOBHBIC 3aKOHBI TSPMOJIMHAMHUKH MTOBEPXHOCTHBIX SIBJICHUM,
CBOMCTBA AUCTIEPCHBIX CUCTEM, METOBI UCCIIEAOBAHUS TOBEPXHOCTHBIX SIBJICHUHA U AUCTIEPCHBIX CUCTEM

OIIK-1.2. YMeeT ucnonap30BaTh XUMUYECKUE 3aKOHBI, CIIPABOYHBIE TAHHBIE W KOJTUYECTBEHHBIE COOTHOIIICHUS B
XUMHUYECKHUX PEaKIMsIX JJIs PeleHus MpopeCCHOHATBHBIX 3a/1a4, MPOTHO3UPOBATH BIIMSIHUE PA3IMIHBIX ()aKTOPOB Ha
paBHOBECHE, COCTABIISATh KHHETUIECKUE YPABHEHHMSI, KIACCU(PHUITUPOBATH dJIEKTPOIBI U DIEKTPOXUMHUIECKHE 1ISTH,
MIPOBOJUTH PACUETHI C UCIIOJB30BAHUEM OCHOBHBIX COOTHOLIEHUM TEPMOJUHAMUKHY TTOBEPXHOCTHBIX SIBJICHUN U pacyeThl
OCHOBHBIX XapaKTEPUCTHUK JUCIEPCHBIX CUCTEM

OIIK-1.3. Bianeet HaBbIKaMH OIMCAHUS CBOMCTB MPOCTHIX U CIOHBIX BEIIECTB HA OCHOBE DJIEKTPOHHOTO CTPOCHHUS,

OKCIICPUMEHTAJIbHBIMH HABBIKAMU OIIPEACIICHUA (bl/ISI/I‘JCCKI/IX W XUMHUYECKHUX CBOMCTB COCZ[PIHGHPIIZ, YCTaHOBJICHUA



CTPYKTYpPBI COSIIMHEHNH, HABBIKAMHU PEILICHUS TUITOBBIX 33/1a4 B 00JIaCTH XUMHYECKOH TePMOANHAMUKH, (ha30BBIX
paBHOBeCH M ()a30BBIX MEPEX0JIOB, JIEKTPOXUMUH, XUMHUUECKOH KHHETHKH

OIIK-2 Cnoco6eH ucnoab30BaTh MaTeMaTUYecKue, pu3nvecKue, PU3NKo-XUMHUYECKHEe, XUMUYeCKHe MeTOAbI s
pelieHus1 3a1a4 NpoecCHOHAIBLHOM NeATeJbHOCTH

OIIK-2.1. 3naet ocHOBHI MU HEepeHINaTHPHOTO U HHTETPAITEHOTO NCUUCIEHIS, AudpepeHInanbHBIX YpaBHEHIHA, TEOPUH
BEPOSITHOCTEH M MaTeMaTHIECKOI CTATUCTUKH, TEXHUYECKHE U MPOrPaMMHBIE CPECTBA PEATH3AIIH HH()OPMALIOHHBIX
TEXHOJIOTHH, (U3UIECKNE OCHOBBI MEXaHNKH, (PU3UKH KOJICOAHWI W BOJH, 3JIEKTPUYECTBAa M MarHeTU3Ma,
AJIEKTPOJMHAMHUKH, CTATUCTUYECKON (PU3NKU U TEPMOJUHAMHKH, OCHOBBI XMMUH, TIPHHIUIIBI CTPOCHHS BEIIECTBA, OCHOBBI
Kaccu(UKauy coeTMHEHUH, OCHOBHBIE MEXaHU3MbI IPOTEKAaHUsI XUMUYECKUX PEaKlnii, OCHOBHBIE 3aKOHBI
TEPMOJMHAMUKHA

OIIK-2.2. YMmeer npoBoauTh aHanu3 GpyHKIUH, pemaTb OCHOBHBIE 33J]a4l TEOPUH BEPOSITHOCTH M MaTeMaTHYECKOM
CTAaTUCTHUKH, PEIIaTh yPABHEHMS U CHCTEMBI AN (EPCHINATBHBIX YPaBHEHHUH, paboTaTh B KA4eCTBE MOIb30BATEIS
MIEPCOHATBHOTO KOMIBIOTEPA, NCIIOIB30BATh YHCICHHBIE METOBI VISl PEIICHNS MaTEMaTHIECKUX 3a/1a4, HCII0JIb30BATh
SI3BIKM M CHCTEMBI IPOTPAMMHUPOBAHHS, HCTIOJIB30BaTh (PU3NYECKHIE 3aKOHBI, XUMUYECKUE 3aKOHBI, TEPMOIUHAMHYIECKHE
CIPaBOYHBIC JTaHHBIE, PE3YJIBTATH (PU3UKO-XHMMUIECKOTO SKCIIEPHMEHTA

OIIK-2.3. BriaieeT HaBbIKaMH HCIIOJIb30BaHKs MATEMaTHYECKOTO amlapaTa, HaBbIKaMU [TOKUCKa U 00MeHa nHdopMauen B
r100abHBIX U JIOKAJIbHBIX KOMIBIOTEPHBIX CETAX, TCXHUYCCKUMU U ITPOTPaMMHBIMU CPCACTBAMU 3allIUThI I/IH(I)OpMaHI/II/I,
NpOBeJCHUs (PU3UUECKUX N3MEPEHHH, KOPPEKTHOH OLIEHKH NOTPELTHOCTEH, IPOBE/ICHHs IUCIIEPCHOTO aHali3a U CUHTE3a,
OKCIICPUMECHTAJIbHBIMU HaBBIKaAMHU OTIPEACIICHU S q)I/ISI/ILIeCKI/IX 1 XUMHYECKHUX CBOMCTB COG}IHHCHHﬁ, YCTaHOBJICHUSA

CTPYKTYPbI CO@,Z[HHeHHﬁ, HAaBbIKaMU PCIICHUA TUIIOBBIX 3a/1a4 B 00J1aCTH XUMHUYCCKOM TCPMOJANHAMUKHA

B pe3yJjbTaTe 0CBOCHUSA TUCHUIIJIHHBI oﬁyqammniflcn HOJKECH

3Harn:

- OCHOBHBIC SaKOHOMCpHOCTI/I HpOTeKaHI/Iﬂ XUMHNYCCKUX HpOHCCCOB;

- CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COECTUHEHUM.

- OCHOBHBIEC XUMHYECKHE 3aKOHEI

YMmerTh:

- OIIUCBIBATH CBOfICTBa HGOpFaHI/I‘IeCKI/IX BCIIIECCTB U UX HpI/IMeHCHI/Ie Ha OCHOBEC KBAHTOBO-
MEXaHUYECKUX, CTPYKTYPHBIX, TEPMOJUHAMUYECKUX U KUHETUUECKUX MPEACTABICHUII;

- OLIEHUBATh BO3MOKHOCTb U YCJIOBHS MIPOTEKAHUS XUMUYECKUX MPOLECCOB;

- OHpeI[eJ'ISITB TepMOHI/IHaMI/I‘—IeCKI/Ie XapaKTepI/ICTI/IKI/I XUMHUYCCKUX peaKI_[I/Iﬁ 1 KOHCTAHTHBI paBHOBeCI/ISI
- HpI/IMeHﬂTB OCHOBHBIC XUMHWYCCKUEC 3aKOHBI, TepMOJII/IHaMI/I‘—IeCKI/Ie CHpaBO‘IHLIe JAaHHBIC N
KOJIMYECTBEHHBIC COOTHOIIEHUSI HEOPTaHUYECKOM XUMHUH ISl pelieHusl MpodeccruoHabHBIX 33/1a4;

- PacCCUUTHIBATh TEPMOJUHAMUYECKHUE XapaKTEPUCTHKHU MPOIECCOB AJisi 000CHOBAHUS
TCXHOJIOTHYCCKUX IICITOYCK HOJ'Iy'-IeHI/ISI HeOpFaHquCKI/IX BCIIIECTB,

- 06OCHOBLIBaTB HpI/IHHI/IHBI l'IOJ'Iy‘IeHI/ISI HeOPFaHquCKHX BCIICCTB

Baanern:

- HAaBBIKaMH 06pameHmI C XUMHNYCCKUM BCUIICCTBOM C CO6HIOI[CHI/IGM HpaBI/I.II TEXHUKHAU 6630HaCHOCTI/I
;

- HaBBIKaMU 0(pOPMJIICHHUS OTYETA 10 JTabopaTOPHBIM paboTam



- HaBbIKaMU CaMOCTOSITENIbHOM paboThI ¢ pa3IUYHBIMU HH(GOPMAIIMOHHBIMU UCTOYHUKAMHU (Ha

OyMa)XHBIX ¥ SJICKTPOHHBIX HOCUTEIISAX, B TOM YHCIE, cpenbl Internet) 00 OTIeNbHBIX OMpeeIeHUsX,

MOHATHAX U TCPMHUHAX JIA OOBSICHEHMS X IMPUMCHCHUA B IPAKTUICCKUX CUTYyaAllUAX; PCUICHUA

TECOPCTUUCCKUX U MMPAKTHYCCKUX THIIOBBIX U CUCTEMHBIX 3a/la4, CBA3aHHBIX C HpO(l)eCCI/IOHaHBHOI;’I

JACATCIIbHOCTBIO

- HaBbIKaMU BBIITOJIHCHUA OCHOBHBIX XMMHNYCCKHUX onepaunﬁ

4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI
O61mas TpyA0EMKOCTh AUCHUILIINHBI cocTaBisieT 11 3aueTHbIX eaunull, 396 yacos.

Buipl yaeOHo# paboTh (B 4acax) OrnieHOYHBIC
CpeIcTBa s
Ne Paznen Ceme- n TaGopa- TPOBEACHIA
/I JUCLUTUTAHBI CTp Jlexuus DAKTHHACCKHE abopa KCP CPC TeKyIIel H
3aHATHUSL TOpHbBIE MIPOMEXKY-
TOYHOU
aTTeCTalMU
1 2 3 4 5 6 7 8 9
1 Bgeenenue B 1 2 7 KonTponbHast
XUMHIO paboTa
HTroro no 1 2 7
ceMecTpy
OO0mmas XuMus KouTponbHast
paborta;
1. 2 4 16 4 174 JlabopaTopras
paborta; Tecr;
DK3aMeH
Hroro mo KonTposabHnas
cemecTpy 2 4 16 4 174 pa6ora,
IK3aMeH
Heopranuueckast KontpomnsHas
XUMUS pabora;
1. 3 4 12 4 151 Jlaboparopnas
pabora; Tecr;
OK3aMeH
Hroro mo KonTpoabnas
cemecTpy 3 4 12 4 151 pa6ora,
IK3aMeH
5. Conep:xkanue JJeKIMOHHBIX 3aHATHII IO TeMaM
Ne MHpukaTopsl
. /_n Paznen nucuuniinHb Yacer Tema NeKIMOHHOTO 3aHATHUS JIIOCTHXKEHHUS
KOMIIETCHIINH
1 2 3 4 5
1. | BBenenune B XUMHro 2 Bgenenue B xumuro. Kimaccel OIIK-1.1
HEOPTaHMYECKUX COSAMHECHHM. OIIK-2.1
2. | Obmas xumus 2 Crpoenue aToma, OIIK-1.1
MePUOTUIECKUIT 3aKOH H OIlK-2.1
XMMUYECKasl CBA3b.
3. 2 Xumu4eckast TepMOINHAMHUKA, OIIK-1.1
XMMUYECKOE paBHOBECHE, OIlK-2.1
pacTBOPEI
4. | Heopranuueckasi XuMHusI 2 Kucnorno-ocHoBHBIE CBOMCTBA OIlK-1.1
COEIMHEHUH s-, P- u d-snemeHToB | OINK-2.1
5. 2 OKHUCJIHUTEIbHO- OIlK-1.1
BOCCTaHOBUTEJIbHBIE CBOCTBA OIlK-2.1
COCJIMHEHUI -, P- 1 d-2JIEMCHTOB
BCET'O 10

6. Conep:kaHue MPaKTHYECKUX/CEMHUHAPCKUX 3aHATHIT




[TpoBeneHmne npakTUYECKUX/CEMUHAPCKUX 3aHATHI HE TIPETyCMOTPEHO YUEOHBIM IJIAHOM

7. ConeprxaHue J1a00paTOPHBIX 3aHITHI

Ne
n/n

Pa3nen nucHuINIMHbI

Yackl

Tema 3ansaTus

Nunukaro
pBl
IOCTHIKEH
ust
KOMIIETEHI],
407§

4

6

OO0mast XuMus

Onpe/:[eneHI/Ie TEIUIOTHI TUAPATAUN COJIN

OIIK-1.2
OIIK-1.3
OIIK-2.2
OIIK-2.3

[TpuroroBneHne pacTBOPOB 33JaHHBIX
KOHLEHTpauun

OIIK-1.2
OIIK-1.3
OIIK-2.2
OIIK-2.3

XUMHUYECKOE PaBHOBECHE B PACTBOPAX

OIIK-1.2
OIIK-1.3
OIIK-2.2
OIIK-2.3

Heopranunueckas xumus

Peakuuu ruaponusa

OIIK-1.2
OIIK-1.3
OIIK-2.2
OIIK-2.3

KucnoTHo-0CHOBHBIE CBOMCTBA
COEIMHEHH s-, P- 1 d-3]1IEMEHTOB

OIIK-1.2
OIIK-1.3
OIIK-2.2
OIIK-2.3

OKHCJIUTEIbHO-BOCCTAHOBUTEILHBIE
CBOMCTBa COEMHEHUH S-, P- U d-
2JIEMEHTOB

OIIK-1.2
OIIK-1.3
OIIK-2.2
OIIK-2.3

BCETO

28

8. CamocTosiTe/ibHAsI padoTa

Ne TCMH, BBIHOCHUMBIC Ha CAMOCTOSATCIBbHYIO

paboty

Yacur

®opma CPC

MNupukaTopsl
JIOCTHOKEHHS
KOMITIETEHIIUN

2

5

6

1. | OcHOBHEIC KJIaCCHI HEOPTAHUIECMKHUX
COEIMHEHN N

TIOJITOTOBKA K KOHTPOJIbHOU paboTre

OIlK-1.1
OIIK-1.2
OIIK-1.3
OIlK-2.1
OIlK-2.2
OIlK-2.3

2. | CtpocHue aToMa U TIEPHOAMICCKHI 3aKOH

30

MOITOTOBKA K KOHTPOJBHOU paboTe,
MOATOTOBKA K TCCTUPOBAHUIO,
MMOJITOTOBKA K DK3aMCHY

OIIK-1.1
OIlK-1.2
OIlK-1.3
OIlK-2.1
OIIK-2.2
OIIK-2.3

3. | XuMunueckas CBs3b

40

MMOJITOTOBKA K KOHTPOJIBHOI padore,
MOATOTOBKA K TECTUPOBAHUIO,
MOATOTOBKA K 9K3aMEHY

OIlK-1.1
OIIK-1.2
OIIK-1.3
OIlK-2.1
OIlK-2.2
OIIK-2.3

4. | Xumuueckas TepMOJUHAMHKA

40

MOJIrOTOBKA K KOHTPOJIbHOMU padore,
MOITOTOBKA K JTabopaTopHoii padore,
MOJIrOTOBKA K TECTUPOBAHUIO,
[I0/JI'OTOBKA K 3K3aMEHY

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1




TCMLI, BbBIHOCHUMBIC Ha CAMOCTOSATCIBbHYIO

HNupukatopsl

Yacel ®opma CPC JIOCTHKEHUS
n/n paborty
KOMITCTEHIINU
1 2 3 5 6
OIlK-2.2
OIlK-2.3
5. | Xumuueckoe paBHOBeCcHE 30 MIOJIrOTOBKA K KOHTPOJIBHOW pabore, OIlK-1.1
MOJITOTOBKA K JTabopaTopHOi paboTe, OIIK-1.2
MTOJITOTOBKA K TECTUPOBAHHUIO, OIIK-1.3
MTOJITOTOBKA K IK3aMEHY OIlK-2.1
OIIK-2.2
OIIK-2.3
6. | CoiicTBa pacTBOpOB 34 MMOJITOTOBKA K KOHTPOJIBHOII padore, OIlK-1.1
MOJITOTOBKA K JTabopaTopHOU padoTe, OIIK-1.2
MOATOTOBKA K TECTUPOBAHUIO, OIIK-1.3
MOJIrOTOBKA K IK3aMEHY OIlK-2.1
OIlK-2.2
OIlK-2.3
7. | Peakuu ruaponnza 25 MOJITOTOBKA K KOHTPOJIBHOU paboTe, OIIK-1.1
MOJITOTOBKA K JIAOOpaTOpHO# padoTe, OIIK-1.2
MOJIFOTOBKA K TECTUPOBAHUIO, OIIK-1.3
MTOJITOTOBKA K IK3aMCHY OIlK-2.1
OIIK-2.2
OIIK-2.3
8. | OKucCIUTETHHO-BOCCTAHOBUTEIIHHEIC 25 MMOJITOTOBKA K KOHTPOJBHOI padore, OIlK-1.1
peaxuun MTOJITOTOBKA K JTabopaTtopHOU padoTe, OIIK-1.2
MTOJITOTOBKA K TECTUPOBAHHUIO, OIIK-1.3
MTOJITOTOBKA K IK3aMCHY OIlK-2.1
OIlK-2.2
OIlK-2.3
9. | KoopnuHanuoHHble COSIMHEHHS 25 MOJTOTOBKA K KOHTPOJIBHOM pabore, OIIK-1.1
MOJITOTOBKA K JIAOOpaTOpHO# padoTe, OIIK-1.2
MOJIFOTOBKA K TECTUPOBAHUIO, OIIK-1.3
MOJITOTOBKA K OK3aMEHY OIlK-2.1
OIIK-2.2
OIIK-2.3
10. | CpoiicTBa IPOCTHIX BEWIECTB S-, P- 1 d- 25 MTOJITOTOBKA K KOHTPOJIBHOI padore, OIlK-1.1
JJIEMEHTOB MTOJITOTOBKA K JTabopaTtopHOi paboTe, OIIK-1.2
MTOJITOTOBKA K TECTUPOBAHHUIO, OIIK-1.3
MTOJITOTOBKA K IK3aMCHY OIlK-2.1
OIIK-2.2
OIlK-2.3
11. | KucioTHO-OCHOBHBIE CBOMCTBA 26 MOJTOTOBKA K KOHTPOJIBHOM padore, OIIK-1.1
COE/IMHEHMUIA $-, P- 1 d-3JIeMEeHTOB HOATOTOBKA K JJabopaTopHoii pabdore, OIlK-1.2
MOJITOTOBKA K TECTUPOBAHUIO, OIIK-1.3
MOJITOTOBKA K OK3aMEHY OIlK-2.1
OIlK-2.2
OIIK-2.3
12. | OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 25 MTOJITOTOBKA K KOHTPOJIBHOII padore, OIIK-1.1
CBOMCTBA COEJMHEHHH s-, P- U d-2J1eMEeHTOB TIOJITOTOBKA K JlabopaTopHOii paboTe, OIIK-1.2
MOJITOTOBKA K TECTUPOBAHMUIO, OIIK-1.3
MOJIrOTOBKA K IK3aMEHY OIlK-2.1
OIIK-2.2
OIIK-2.3
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8.1 KonTpoab camocTosiTe1bHON PadoThl
HNupukaTopst
Ne TeMbl, BHIHOCHMBIE Ha CAMOCTOSITEIILHYIO
W pabory Yacel ®opma KCP JOCTHKEHUS
KOMITETEHIIMU
1 2 3 5 6
1. | Crpoenne aToMa U IEPUOTUIECKUHN 3aKOH 1 MpHeM dK3aMeHa, TPoBepKa OIIK-1.2
KOHTPOJIBHOH paboThI, MPOBEPKa OIIK-1.3
TECTHPOBAHUS OIIK-2.2

OIIK-2.3




HNupukatopsl
Ne TeMbl, BHIHOCHMBIE Ha CAMOCTOSITEIILHYIO
i pabory Yacwl ®opma KCP JOCTHKEHHUS
KOMITCTEHIINU
1 2 3 5 6

2. | Xumudeckasi TepMOJMHAMHUKA 1 IpueM J1abopaTopHOi pabdoThI, TpUeM OIlK-1.1

9K3aMeHa, MPOBEPKa KOHTPOIbHON OIIK-1.2

paboThl, MPOBEpPKa TECTUPOBAHUS OIIK-1.3

OIIK-2.1

OIIK-2.2

OIIK-2.3

3. | XuMugeckoe paBHOBECHE 1 pueM JIabopaTopHOi paboThI, IpreM OIlK-1.1

9K3aMeHa, IPOBEPKa KOHTPOIBHOI OIIK-1.2

paboThI, MpOBEepKa TECTUPOBAHUS OIIK-1.3

OIlK-2.1

OIlK-2.2

OIlK-2.3

4. | CoiicTBa pacTBOpPOB 1 pueM J1abopaTopHOi pabdoThI, TpUeM OIlK-1.1

9K3aMeHa, MPOBEPKa KOHTPOIbHON OIIK-1.2

paboThl, MPOBEpPKa TECTUPOBAHUS OIIK-1.3

OIlK-2.1

OIIK-2.2

OIIK-2.3

5. | Peakmum rugpommsa 1 mpueM JIabopaTopHOi paboTHI, IpHeM OIIK-1.2

9K3aMeHa, IPOBEPKa KOHTPOIHHOM OIIK-1.3

paboThI, IpOBEpKa TECTUPOBAHHUS OIIK-2.2

OIIK-2.3

6. | OKuUCITUTETHHO-BOCCTAHOBUTEIIHHEIC 1 mpueM JIabopaTopHOI paboTHI, IpreM OIlK-1.1

peakuuu 9K3aMeHa, IPOBEPKa KOHTPOIbHON OIIK-1.2

paboThl, MPOBEPKa TECTUPOBAHUS OIIK-1.3

OIlK-2.1

OIlK-2.2

OIlK-2.3

7. | KucnotHo-ocHOBHBIE CBOICTBa 1 npueM J1abopaTopHOM paboThI, mprueM OIIK-1.1

COE/IMHEHUIA $-, P- 1 d-3JIeMeHTOB 9K3aM€EHa, IPOBEPKa KOHTPOJILHOM OIlK-1.2

paboThI, MPOBEpKa TECTUPOBAHHUS OIIK-1.3

OIlK-2.1

OIIK-2.2

OIIK-2.3

8. | OKuCIUTETHhHO-BOCCTAHOBUTEIIHHEIC 1 pueM JIabopaTopHOH paboTHI, IpHeM OIlK-1.1

CBOWCTBa COCIMHCHUH S-, P- U d-3JIEMEHTOB 9K3aMeHa, IPOBEPKa KOHTPOIbHON OIIK-1.2

paboThI, MPOBEpKa TECTUPOBAHHUS OIIK-1.3

OIlK-2.1

OIlK-2.2

OIlK-2.3
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9. Ucnosib30BaHMe PEHTHHIOBON CHCTEMbI OLIEHKH 3HAHM I
[Ipu omeHKe pPE3yIbTAaTOB JEATEIBHOCTH OOYYaIOIMMXCA B paMKaxX TUCHUIUIMHBI «OOmas u
HEOpraHW4YecKass XHUMHS» HCIHOJIb3YETCSl PEUTHHIOBas CHUCTeMa. MakcuManbHOE M MHHHMMAIBHOE
KOJIMYECTBO OaJJIOB IO pa3IMYHBIM BHAaM y4ueOHOUW paboThl ommcaHo B «llomokeHnn o OayTbHO-
PEUTHHTOBOM cHcTeMe OLIEHKU 3HAaHUN CTYJIEHTOB M 00ecIeueHns KauecTBa yueOoHoro mporeccay @I'bOY

BO KHHUTY.

Peiitunronas OIICHKa (bOpMI/IpyeTCH Ha OCHOBAHUH TCKYHICTO U NPOMCKYTOUHOTO KOHTPOJIA. 3a
KOHTPOJIBHBIC TOYKH CTYACHT MOXET MOJYUYUTh MUHUMAJIBHOC 1 MAaKCUMAJIbHOC KOJIMYCCTBO 0amnoB (CM.

TaONIUILY).
OueHOYHBIE CPeICTBA KoJ-Bo MuH.0a/1710B Makc.0a/1710B
2-ii cemecTp
JlabopaTopHas pabora 3 12 20
Tecr 6 18 30
KontpoasHas pabora 2 6 10
Ok3amen 1 24 40
Hroro 60 100
3-ii cemecTp




JlabopaTopHast paboTa 3 12 20
Tect 6 18 30
Konrposbhas pabora 2 6 10
Ok3aMeH 1 24 40
Hroro 60 100

10. OueHouHble cpeacTBa IS TeKYLIEr0o KOHTPOJS YCIIEeBAEMOCTH, INPOMeEKYTOYHOM
aTTecTal{Hu 110 HTOraM OCBOEHUS! M CHUIIMHBI
OueHouHble cpencTBa ISl MPOBEACHMSI TEKYLIETO KOHTPOJIS YCIEBAEMOCTH, IPOMEKYTOUHOM
aTTeCTallUd M UTOTOBOW aTTeCTallMM pa3padaThIBarOTCsS COIJIACHO MOJIOKEHUI0 0 PDOHJaX OLIEHOYHBIX
CpEeACTB, pacCMaTpPUBAIOTCS KaK COCTaBHas 4acTh paboueidl mporpamMmbl U OGOPMIISIOTCS OTIEIbHBIM
JOKYMEHTOM.

11. UndopmaniuoHHO-MeTOANYECKOE 0O0ecTiedeHue TN CIIUIINHbI

11.1. OcHoBHasi 1MTEpaTypa

IIpu wusydenun muctuiuimHbl «OOIIas W HEOpraHWyeckas XHMHS» B KauyeCTBE OCHOBHBIX
HMCTOYHUKOB MH(OpMAIIMU PEKOMEHAYETCS UCIIOIb30BATh CIASAYIOIIYIO JIUTEPaTypy:

OcHOBHbIE HCTOYHHKH HH(OPMAIIUH KoJsimuecTBo IK3eMILISIPOB
H. C. Axmeros, O6ras u Heopranuueckast xumus | https://e.lanbook.com/book/130476
[DnexTpoHnHbIil pecypc] : Cankr-IlerepOypr : Pexum noctyna: no noanucke KHUTY
Jlanb, 2020
H.II. Mudraxona, T.I1. [TerpoBa, O6mas u 111 3x3. YHUL] ®T'BOY BO «kKHUTVY »
HeopraHuydeckas XuMusi [ YueOHuK] yueO.
nocoboue: Kazans : U3g-so KHUTY, 2018

11.2. lonoiHuTeIbHAS JIUTEPATypa
B kayecTBe [JOMONHHUTENBHBIX MCTOYHHUKOB HMHGPOPMAIUU PEKOMEHAYETCS HCIOJIb30BaTh

CIIEYIOIYIO JIUTEPATYpPY:

JlonoTHUTeIbHBbIC HCTOYHUKH Kosnn4yecTBo 3x3eMILIsApoB
HHpopmanuu
M. K. Azu3zoga, JI. U. baneiruna, H. C. http://e.lanbook.com/books/element.php?pll_id=50685
AxwmetoB, JlabopaTopHbIE U CEMHUHAPCKUE Pexxnm noctymna: no noanucke KHUTY

3aHATHSA 110 O0LIEH U HEOpraHUYECKON XUMHUH
[DnexTponnsiit pecypc] : Cankr-IlerepOypr :
Jlanp, 2014

JI.B. Anronosa, T.E. Byceiruna, [Ipoctsie http://ft.kstu.ru/ft/Antonova-prostye_veshchestva.pdf
BELIECTBA S- U P-3JIEMEHTOB [ DJIEKTPOHHBIN Hocryn ¢ IP agpecos KHUTY

pecypc] MeToJl. ykazaHUsI 1 KOHTPOJIbHBIE
3aganus: Kasans : KHUTY, 2014

, [Ipoctrie BemectBa d-anementoB [[Ipouee] | 10 sx3. YHULL ®I'BOY BO «KHUTY »
METOJI. YKa3. U KOHTp. 3a1anus: Kazansp : ,
2012

11.3. D1eKTpPOHHBbIC HCTOYHMKH HH(pOpMaAnNH
[Tpu n3yyennn aucumuinHbl «OO01as 1 HeOpraHMUYeckas XUMUS MPETYCMOTPEHO UCIIOTIb30BaHNE
AJIEKTPOHHBIX UCTOYHUKOB MH(POPMAITHH:
Onexrponnsiii katanor YHUL] KHUTY: Pexxum nocryna: http://ruslan.kstu.ru/
OBC «Jlanpy:Pexxum noctyma: https://e.lanbook.com
O6pazoBarenbHas miatpopma «tOpaiiT»: Pexxum noctymna: https://urait.ru/
OBC «Znanium.comy: Pexum goctyna: http://znanium.com/
OBC IPR SMART: Pexwum nocryna: http://www.iprbookshop.ru/
Hayunas snekrponnas 6ubnuoteka https://elibrary.ru/

YHUII
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11.4. IlpodeccuonaibHbIe Ha3bl JaHHBIX U MHPOPMALHOHHBIE CIPABOYHbIE CHCTEMbI

ba3bl maHHBIX:

Wiley Online Library: https://onlinelibrary.wiley.com/
Springer Nature: https://link.springer.com/

zbMath : https://zbmath.org/

HNudopmanonHbie CripaBOYHbIE CHCTEMBbI

CnpaBouno-npaBoBas cuctema «['’APAHT» Jloctyn cBoOOIHBII: www.garant.ru
CrpaBouno-mipaBoBas cucrema «Koncynsrantllnrocy Jloctyn cBoOoaHbIi: www.consultant.ru

12. MaTepI/IaJILHO-TeXHI/I‘ICCKOC odecrneuyeHue AUCHHUIIIIMHBI

JIuneH3upOBaHHOE MPOrpaMMHOE 0OecIieueHHEe U CBOOOTHO PaciipoCTPaHsIeMOe MPOrpaMMHOE
o0ecrieyeHre, B TOM YHCIIE OTEUYECTBEHHOTO MTPOU3BOJICTBA, UCIIOIb3yeMOe B ydeOHOM MpoIiecce Mpu
OCBOCHUU NUCITUITIINHBI ((061113,5[ 1 HCOPraHUYCCKAA XUMUS):

Oducueie u genoseie nporpammbl: ABBY'Y FineReader 9.0 mpod;
Oducusie u aenossie mporpammer: MS Office 2007 Russian;
OducHsie u genossie mporpammer: MS Office 2007 Professional Russian;
Oducubie u aenossie mporpammbl: MS Office 2010-2016 Standard
Apxusarop 7 Zip
bioxnot Notepad
Sunexc bpaysep
JIuueH3upoBaHHOE MPOrpaMMHOE 0OecTedeHrne 1 CBOOOIHO paclpoCcTpaHsieMoe IPOrpaMMHOE
o0ecrieyeHre, B TOM YHCIIE OT€UYECTBEHHOTO MTPOU3BOJICTBA, HCTIOIB3yeMOe B y4eOHOM Iporecce Ipu
OCBOEHUU JAUCHUTIINHBI «O0IIast U HEOpraHUUECKass XUMHUS»:

1. Onepaunonnas cucrema OpenSUSE

2. bpaysep Firefox nns noctyna B UKC KHUTY MOODLE u x o0pa3oBatenbHbIM pecypcaM B CETH
UHTEpHET.

3. Oducwusrit maker LibreOffice

Y4eOHble ayIUTOPUH I TPOBEAEHUS JIEKIIMOHHBIX 3aHsATHi (1232, J1206) ocHarieHb! 000py10BaHUEM:
Harnsaasie mocoOus.

. OBpa31bl atmMa3oB (CTpasbl).

. Yroms.

. I'padur.

. XJ10p.

. bpom.

. Von.

. Kpemnwnii.

. Cepa.

. Kpucrann ropnoro xpycrans.

. O6paszern 3anasaaoro SO3.

. Oneym.

. O6pasusr metauioB Na, K, Mg, Al, Sb, Pb, Sn.
. O6pasupl MeTamioB d-3J€MEHTOB.

. O6echochopeHHast KOCTb.

. OOpasipl cTeKOo.

. Hacermennsrii pactop PbI2.

. OOpasen THXOOKEaHCKOM KOHKpenuu (Mn).

. Kpucrann CuSO4.
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19. ITocepeOpsinas koioa.

20. Kpucrann 6uxpomara aMMOHHSL.

21. Kpucrann KBacloB.

22. O6pa3ubl MUHEPAJIOB.

23. IImatuHOBas ceTKa.

24. Harnsausie Butpunsl 1,2,3,4,5,6,7,8 rpynn nepuogudeckoit cuctemsl 3aementoB J[.M.Meneneesna.

Mopenu mapocTepKHEBBIE.

. Monenb BeH2 (nuneiinas).

. Mopens BF3 (TpeyronbHas).

. Monens CH4 (TeTpasup).

. Mogens NH3 (Tetpasup).

. Mogens H20 (TeTpasap).

. Mogens PCI15 (TpuronanbsHast Ounupamusa).
. Mogenb CIF3 (T-0o0pa3Has).

. Mopenb SF6 (oxTasap).

9. Mogensb IF5 (kBampaTHas nmupamMuaa).

10. Mopens IF7 (nenraroHanbpHasi OUMupamMuia).
11. Mozens P4.

12. Mognens rpadwura.

13. Mozaenp anmasa.

14. Mogeinb cepsl (3Ur3arooopasHasi).

15. Monens cepsl (KOpOHA).

16. Monens SiO2.

17. Pemerka NaCl.

18. Pemrerka NaCl (mioTHast yrakoBKa).

19. O6beMHOIICHTpUPOBAHHAS PEIICTKA.

20. O0BeMHOIIEHTPUPOBAHHAS (TJTIOTHAS YITAKOBKA).
21. I'panenieHTpupOBaHHas peUIETKa.

22. I'paHenieHTpupOBaHHas (MJIOTHAs YIIaKOBKA).
23. I'ekcaroHanpHas peleTKa.

24. I'excaronanbHas (IJIOTHAsS YIIaKOBKaA).

25. Mopenb 6opHUTpUIA.

26. Mopenb ypaHa.

27. Mopnensb S opbutany.

28. Mopenb Px opOuTanu.

29. Mopnens dz2 opbutanu.

30. Mogenp dx2 —y2 opburanu.

31. Mopens dxy opburany.

32. Mojaenb CTpyKTYpHI JibJA.

33. Mogens ceneHa.

34. Mopaenp Temnypa.

35. bopo3oH.

36. Moaenb Topusi.

37. Mogens Bropuuta (ZnS).

0N DN KW~

[TpuGopsr.

. Anmapar Kunna.

. Ipubop s snexrponusa H20.

. [Ipubop Mapra.

. CBetsmmuecs TpyOKU ¢ HHEPTHBIMU ra3aMHu.

. Katonnbie nmyun (6abouka).

. Ipubop s snexrponusa NaCl.

. Tepmockor.

. [anpBaHMYECKUI AIIEMEHT.

. YcranoBka st audy3un Bo1opoia uepes MOPUCThIA CTaKaH.
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10. CriuproBKa.

11. IlpoToH.

12. BeimpsiMutelb.

13. Jlatep juist mpoTOHA.

14. Becnl.

15. HabGop pa3HOBECOB.

16. Cnaiigel niig nporoHna o teMe "l[lepuoaunueckas cucrema', "Ctpoenue aroma'.

Tabauel.
IIepnonnueckas cucrema aemenTos /[ Menneneesa.

CrpoeHue aToma.

1. Cxema HEpPreTHYECKUX YPOBHEH M KBAaHTOBBIC TIEPEXO/IbI AIIEKTPOHA aTOMA BOJIOPOIA.

2. ®opma s, p u d-opOuTaneii.

3. PapnanbHoe pacripelielieHue BEpOSTHOCTH HAX0XKICHHS JICKTPOHA (JIEKTPOHHOM IJIOTHOCTH) Ha
pPAaCCTOSAHUU T OT sApA.

4. 3aBUCUMOCTh SHEPTHUH NOHU3AIMU aTOMOB OT aTOMHOT'O HOMEpa 3JIEMEHTA.

5. 3aBHCUMOCTb OPOUTAIILHBIX PAJINyCOB aTOMOB OT aTOMHOT'O HOMEpPA 3JICMEHTA.

XHUMHUYECKas CBA3b.

. PacnipenienieHne 31eKTpOHHOM MJIOTHOCTH B MOJICKYJI€ BOJBI.

. Cusipl B3aUMOJICHCTBUS MEKYy aTOMHBIMU SIAPAMU U 3JI€KTpoHOM B H2+.

. Huzmmue snepreruueckue ypoBHu H2+ B 3aBUCHMOCTH OT MEXbsIIEPHOTO PACCTOSHUS.

. Cxema 00pa3oBaHUs CBSA3BIBAIONICH U PA3PBIXIIAIONICH MOJICKYISIPHBIX 7S - opOuTaei.

. Cxema 00pa30BaHus CBA3BIBAIOLICH U Pa3pBIXJIAIONIEH MOJIEKYIISPHBIX ?Z - OpOUTasei.

. Cxema 00pa30BaHMs CBA3BIBAIONICH U PA3PBIXIISIONICH MOJEKYIISIPHBIX ?X - OpOHUTaNeH.

. DHepreTuyeckas quarpaMmma ypoBHEH JBYXbAJEPHBIX MOJIEKYII 3JIEMEHTOB 20 IepuoJa.

. Cxema 00pa3oBaHus CBSI3bIBAIOIIECH U pa3phIXJsitomiei 7z - opoutaneit monekynsl BeH2.

. DHepreTuyeckas quarpamma opouTasiei TMHeHHONW TpeXxaTOMHOM MOJIeKy bl 6€3 ?-CBA3bIBAaHMS Ha
npumepe BeH?2.

10. IlepexpriBanue 2s u 2p-opburtasueil atoma yriaeposa ¢ 1s-opOuTaasiMu 4eTbIpex aTOMOB BOJIOPOJIa B
Mosekyne CH4.

11. Cxema nepekpbiBaHus opouTaneit npu odpazoBaHuu ?-, 7- u ?-cBA3EH.

12. ®opma sp- rubpuIHON OpOUTANH.

13. T'uOpuu3zanus BaJeHTHBIX OpOuTanei.

14. IIpocTpaHCTBEHHOE PACIIONOKEHHE CBSI3€H 1 KOH(PUTypaIus MOJIEKYII.

15. TlepexpriBanue opoOuTaneit B Monexynax CH4, H3N, H20.

16. Cxema MO OKTa3Ipu4eCKOTO KOMITJIEKCA.
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DHepreTuka XUMUYECKHUX ITPEBPAILICHHMN.

1. DHTanenuiiHasg AMarpaMma OKucIeHus rpadura.

2. DHranenuitHas nuarpamma oopasoanusi HCl u3 mpocThIx BelecTs.

3. OHTanenuitHas auarpamma oopasoBanust NO U3 IPOCTHIX BEIIECTB.

4. DHepreTUyecKas CXeMa Xo0/la peakllMi B OTCYTCTBUU U B IPUCYTCTBUU KaTalu3aTopa.

CBolicTBa MPOCTHIX BEILIECTB.

1. II1OTHOCTH MPOCTHIX BEIIECTB.

2. Temneparypa II1aBJIE€HUS POCTHIX BELIECTB.

3. CrangapTHas SHTPONHUS MIPOCTHIX BELIECTB.

4. CtanapTHbIE 3JEKTPOAHbIE TOTEHIUANBI IPOCTHIX BELIECTB B BOJIHOM PaCTBOPE.

5. CranpapTHbIe 31€KTpoAHbIE MoTeHMalIbl E0298 HEKOTOPBIX OKUCINTENBHO- BOCCTAHOBUTEIBHBIX
CHUCTEM B BOJHBIX PaCTBOpax.

6. Crannaptasie n3o0apusie noreHMansl 7G0298 o6pa3oBaHms HEKOTOPHIX BEIIECTB.

TCXHUUCCKHUMU CPCACTBAMU 06yquH51:



1. KOMIUIEKT 2JICKTPOHHBIX MMPE3CHTAIIHNI/C1aiiI0B, KWHO(PHIBMOB,
2. aynuTOpUsl, OCHAIIICHHASI MPE3EHTAIMOHHON TEXHUKOU (ITPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK,
ayJIMOCUCTEMA).

VYyeOHbIe ayIUTOPUH I IpoBeAcHUs JabopaTopHbix padot (1207, 1210, /1213, J1218) obmei
wiomazapio 400 KB. M. OCHAIEHBI MKa(aMy BBITSHKHON BEHTUIALNY, CYIIMIBHBIMU TICYaMH,
BOJIOCTPYHHBIMU HACOCAMH, SJICKTPOHHBIMU U TCHUYECKUMH BecaMu, Kallopumerpamu, pH-merpamu,
HabOpaMu XUMHUYECKUX PEAKTHUBOB.

[Momemenus st camocTosTeNbHOM padoThl (1217, J1222a) ocHallleHbl KOMITBIOTEPHON TEXHUKOM:
1. AMD Phenomlix4 955/4Gb/500Gb/Benq 19.5

C BO3MOXKHOCTBIO MOJKITIOUYCHUS K ceTh «IHTepHET» 1 00eCIedeHbI JOCTYIIOM B JIEKTPOHHYIO
nHpopmanuonnyro cpeny KHUTY.

13. O6pa3oBarteibHbIE TEXHOJIOTUH

KonmdecTBo 4acoB 3aHATHI, MPOBOAMMBIX B MHTEPAKTHBHBIX (pOpMax B y4eOHOM Iporiecce Mo
muctuminHe «O011as 1 HEOpraHUYecKas XMMHUs COCTaBIISET 6 .

B nmponecce OCBOCHHUA IUCHUIIJIMHBI <<O6ma51 U HCOpraHnveckasd XHUMUA» HCIOJIB3YIOTCA
clieyrolre o0pa3oBaTebHble TEXHOJIOTHH:
KonngecTBo yacoB 3aHATHIA, TPOBOJMMBIX B MHTEPAKTUBHBIX (JOPMax B yI€OHOM IPOIIECCE COCTABISIET 6
yacoB.B kauecTBe 00pa3oBaTeNbHBIX TEXHOJIOTHI MOTYT OBITH UCIIOJIB30BAHBI:

* TBOPYCCKHE 3aJaHUS;

* paboTa B MaJIbIX TPYyIIaX;

* IUCKYCCHS;

¢® CUCTEMBbI JUCTAHIIMOHHOI'O OGy‘IeHI/Iﬂ;



