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PabGouass mporpamMma cocrtaBiieHa ¢ y4€ToM TpeOoBaHui DenepaqbHOTO TOCYAAPCTBEHHOTO
oOpaszoBarensHOro crangapra (mpuka3 Ne 728 ot 09.08.2021) mo nHampasienuto moarotoku 15.03.02
TexHOIOTHYECKHE MAIIMHBI U 000pyaoBanue s npoduiisa «O6opynoBanue HedTerazonepepadboTKu» Ha
OCHOBaHUU y4eOHBIX IJIaHOB HaOopa oOyvarommxcs 2022 roza.

Pa3pabotunk nporpaMmsl:

JloueHt T.T. 3uHkuuena
JloueHT E.E. Crapony0en
COI'IACOBAHO

PaGouas mporpamma paccMoTpeHa u 0100peHa Ha 3acenanuu kadenpsl «HeopraHuaeckon XuMUH
nmenn npodeccopa H.C. AxmeroBay, mpotokon oT 20.04.2022 1. Ne 6.
3aBenyrommii kageapoit  Cozracosano A.M. Ky3HenoB

YTBEPXKIAEHO
Hauvaneauk nentpa Y ML Ymeeporcoaro JLLA. KuraeBa



1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

LlenssMu OCBOEHUS AUCIUTUTMHBI « XUMHUSD SIBISIOTCS:
a) opmupoBaHue QyHJAMEHTAIBHON CUCTEMbl XMMUYECKUX 3HAHUH O B3aUMOCBSI3M MEXly CTPOCHHEM
BEIIECTBA M €r0 XUMHUYECKUMHU CBOHCTBAMH,
0) oOydyeHue cocodam MPUMEHEHHsI KBAHTOBO-MEXaHUYECKUX, CTPYKTYPHBIX, TEPMOAMHAMUYECKUX U
KHHETHYECKUX MPECTAaBICHUN ISl OObSCHEHHS U MPEICKA3aHUsl OCHOBHBIX 3aKOHOMEPHOCTEH
IPOTEKaHUsI XMMUYECKHUX peaKiuii,
B) PaCKpPBITHE CYIIHOCTH MPOIECCOB, MPOUCXOIALINX B X016 XUMHUECKUX Ipe-BPALLICHUN BEIIECTB
r) GOpMHUPOBAHUE TIOHATHS O CBSI3U CBOMCTB XMMUYECKHX BEILECTB U UX BIMSIHUS HA OKPYKAIOLIYIO
Cpeny U 4EeJIOBEKa;
1) Pa3BUTHE UHTEIUICKTYalbHbIX BO3MOXKHOCTEH U CTUJIS MBILIUIEHUS CTYJE€H-TOB Y€pe3 JEMOHCTPALIHIO
PO XMMHHU B TIO3HAHUH 3aKOHOB MTPUPO/IBI M MATEPUAIBHOM KU3HH OOIIECTBA, B PEICHUH TTI00AIBHBIX
Ipo0JIEM YeIOBEUECTBA: KyJIbTYphl, HAYKH, UCTOPUH, O0YCIOBICHHOCTH PAa3BUTUS XUMHUYECKOH HayKH
noTpeOHOCTSMU NMPOU3BOACTBA U OBITA.

2. MecTo AUCHMILVINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl
Jucuunnmna «XuMus» oTHocuTcs K o0s3arenbHoi yactu OOII u popmupyet y oOyuaronuxcs 1no
npodumo «O6opynoBanue HedrerazonepepadOTKM» HAOOp 3HAHWN, YMEHUH, HABBIKOB U KOMIICTCHIIUH.
Jlis ycnemHoro 0CBOeHUs AUCHUILIMHBI «XUMHsD 00y4daroLuiics 10 HalpaBJIEHUIO ITOATOTOBKU
15.03.02 «TexHosornyeckue MalmHbl 1 000pyA0BaHNE» JOHKEH OCBOMTH MaTepHall MPEAIeCTBYOIIMX
JUCLUTUINH!
1. dusuka ( LKOIBHBIN KypC )
2. Xumus ( IKOJBHBIN KypC )
JucnumimHa «XuMus» SBISETCS NMPEALIECTBYIONIEH U HeoOXoauMa il yCIEUIHOTO OCBOECHMUS
NOCTEYIOIUX JUCHUIUINH!
1. MarepuasioBenenue
2. DKxosorus

3. Komnerenunu odyuaiomerocsi, popMupyemMbie B pe3y/ibTaTe 0CBOCHHS AU CHUIIINHBI

OIIK-1 Cnoco0eH NpUMEHATh eCTeCTBEHHOHAYYHbIe M 00LeMHKeHePHbIe 3HAHUS, MeTO/bl MATEeMATHY€eCKOIr0
aHAIN3a U MOJEIMPOBAHUS B MPodeccHOHANBHOI AesTeJbHOCTH;

OIIK-1.1. 3HaeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIUIUINH, METOABI 00pabOTKH Pe3yabTaTOB SKCIIEPHMEHTA,
METO/{bl MATEMaTHYECKOTO aHAIN3a ¥ MOZEINPOBAaHHUS B IPO(ECCHOHAILHOM eI TeIbHOCTH

OIIK-1.2. YMeeT NIpUMEHATh TEOPETHYECKHE 3HAHUS U SKCTIEPUMEHTAJILHBIE METO/IbI CCIICAOBAHUS IIPU pacyeTe U
MIPOEKTUPOBAHHH 3JIEMEHTOB TEXHOJIOTHYECKOTO 000PYA0BaHUS, IPOBOIUTE aHAIN3 M KPUTHUECKH OLICHUBATH HOTyYCHHBIE
9KCIEpUMEHTANbHbIE JaHHBIE

OIIK-1.3. Biazeet ocHOBaMHU ()yHIaMEHTaJIbHBIX TEOPHii, HABBIKAMH HCIIOJIb30BaHMSI MAaTEMaTHUECKOTO anrapara,

HaBBIKAMHU pabOTHI C IIMPOKUM KPYT'OM TEXHOJIOTHIECKOTO 000PYIOBAHUS

B pe3yabTare 0CBOCHUS IMCUMIINHBI 00y4aIOIMICH 10JI2KeH

3HaThb:

OCHOBHBIE€ €CTECTBEHHO-HAY4YHbIE€ 3aKOHBI U OCHOBBI MHKEHEPHBIX HAYK, METOAbl MATEMATUYECKOTO
aHaJn3a U MOJCIIMPOBAHUS

YMmerTh:

HpI/IMeHSITI: TeopeTqucxne 3HAHUSA U BKCHepI/IMCHTaJIBHBIC METOAbI UCCIICAOBAHUA HpI/I pacque "
HpOQKTI/IpOBaHI/II/I 3JICMCHTOB TCXHOJIOTUYCCKOT' O 060pyz[013aH1/151, HpOBO,Z[I/ITb aHAJIn3 U KpI/ITI/I‘-IeCKI/I

OLICHUBATH IMOJTYYCHHBIC SKCIICPUMCHTAJIbHBIC JAHHBIC



Baanern:

HaBBIKAMHU HCIIOJIL30BAHUS 3HAHUH CCTCCTBCHHO-HAYUYHbIX JUCHUIIINH IIPU pa60Te C IIMPOKUM

KPYTOM TEXHOJIOTHYECKOTO 000PYI0BaHUS M OCBOCHUH HOBBIX TEXHOJIOTHYECKUX MAIIWH

000pyI0BaHUS

4. CTPYKTYpa M cojiep:KaHue TUCHUIIIHHbI

OO6m1as TpyA0EMKOCTh AUCIUIUIMHBI COCTABIISIET 3 3aueTHbIe eAMHUIBI, 108 yacos.

Buapl yueOHOI paboThI (B acax) OrneHOuUHBIE
cpencTBa A
Ne Paznen Ceme- n TaGona- MPOBCACHHA
/I JUCLUATUINHBI CTp Jlexmms PAKTHICCKHE abopa KCP CPC TOKYHICH
3aHATHA TOpHBIE MIPOMEXY-
TOYHOMU
aTTecTaluu
1 2 3 4 5 6 7 8 9
Crpoenue KonTponbHas
1. 1 2 7
BEIleCTBA pabora
Hroro no 1 2 7
ceMecTpy
1 Crpoenue 2 2 1 o5 KontponbHas
BeIIeCTBA pabota
Tepmogunamuka
2. | ¥ XuMHYecKoe 2 2 1 30
paBHOBECHE
XUMHUUECKUI KonTponbHast
3. | mpouecc 2 2 5 30 pabora;
Jlaboparopnas
pabora
Hroro no 3auer,
2 2 4 4 85 Kontpoabnas
ceMecTpy
paéora
5. Conep:xkanue JIeKIMOHHBIX 3aHATHII IO TeMaM
e MHpukaTopsl
- /_n Paznen pucuuninunst Yacsl Tema JIEKIIMOHHOTO 3aHATHS JIOCTUKECHUS
KOMIIETEHIIMU
1 2 3 4 5
1. | CtpoeHue BemiecTBa 2 Crpoenue aToma u OIIK-1.1
MePUONYECKHIe CBOMCTBA OIIK-1.2
OIIK-1.3
2. | TepmoguHaMUKa ¥ XHMHYECKOE PaBHOBECHE 2 TepMoauHaMMKa U XUMUYECKOE OIlK-1.1
paBHOBecCHE OIIK-1.2
OIIK-1.3
BCEI'O 4
6. Conep:kaHue NPAKTHYECKNX/CEMMHAPCKUX 3aHATHI
[TpoBeneHne NpakTUYECKUX/CEMUHAPCKUX 3aHATHI HE MPElyCMOTPEHO YYEOHBIM IJIaHOM
7. ConeprxaHue J1a00paTOPHBIX 3aHATHI
WNnnukarto
pHI
Ne Pa3nen aucuuniaiHb Yacsl Tewma 3aHsTHS AlOCTIDRER
n/n ust
KOMIIETEHI]
a0y
1 2 3 4 6
1. | Crpoenue BemiecTBa 2 Ornrcanue CTPOCHUS MOJIEKYIT C OIlK-1.1
WCTIOJIb30BaHUEM TEOPHH BAJIEHTHBIX OIIK-1.2
cBsi3eit OIIK-1.3




WNnnukarto
pHI
Ne Pa3nen aucuuniauHb Yacsl Tema 3ansTUd JIOCTHIAEH
n/n nst
KOMIIETEHII
20y
1 2 3 4 6
2. | XIMHYECKHiA IpoIiecc 2 XVMHUYECKHE PEAKIH C YIaCTHEM OIlK-1.1
COEIMHEHNiA s-, P-, d-3J1eMEeHTOB OIIK-1.2
OIIK-1.3
BCEI'O 4
8. CamocTonTeIbHAsI padoTa
MunukaTopsl
Ne TeMbl, BHIHOCHMBIE Ha CAMOCTOSITEIILHYIO
Yacsl ®opma CPC JIOCTUKEHUS
n/m paboty
KOMITCTEHIIHU
1 2 3 5 6
1. | CtpoeHue BemiecTBa 7 npopaboTKa JEKIIMOHHOTO MaTepuana OIIK-1.1
OIlK-1.2
OIIK-1.3
2. | CtpoeHHE aTOMOB U MOJICKYIT 25 MMOJITOTOBKA K KOHTPOJIBHOI padoTte OIlK-1.1
OIIK-1.2
OIIK-1.3
3. | TepmogmHaMUYECKHE pacueThl: OCHOBHBIC 20 MMOJITOTOBKA K KOHTPOJIBHOI padore, OIlK-1.1
MOHATHUS U PAacUeThl TEPMOANHAMUYECKIX popaboTKa JEKIMOHHOTO MaTepHaa OIIK-1.2
mapaMeTpoB OIIK-1.3
4. | Xumm4aeckoe paBHOBECHE 10 MTOJITOTOBKA K KOHTPOJIBHOI padore, OIlK-1.1
mpopaboTka TeopeTmdeckoro marepuana | OITK-1.2
OIlK-1.3
5. | Peaknuu 0e3 u3MeHeHus cTeneHen 15 odopmiieHne 0TYETOB, MOJTOTOBKA K OIIK-1.1
OKHCIICHUS KOHTPOJIbHOM paboTe, MOrOTOBKA K OIlK-1.2
nabopatopHoit pabote, mpopaboTka OIIK-1.3
TEOPETHYECKOro MaTepuasa
6. | OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE 15 oopmileHne 0TYETOB, MOJrOTOBKA K OIIK-1.1
peakuuu KOHTPOJIbHOH paboTe, MOArOTOBKA K OIlK-1.2
nabopaTopHOi paboTe, MpopadoTKa OIIK-1.3
TEOPETHYECKOro MaTepuaia
BCEI'O 92
8.1 KonTpoasb camocTosiTe1bHON PadoThl
WNupukaTopst
Ne TeMbl, BHIHOCHMBIE Ha CAMOCTOSITEIILHYIO
i paboty Yacsl ®opma KCP JIOCTHXKEHUS
KOMITCTEHIINT
1 2 3 5 6
1. | Crpoenue aTOMOB 1 MOJICKYT 1 IIPOBEPKa KOHTPOJIBHOM paboThI OIlK-1.1
OIIK-1.2
OIIK-1.3
2. | TepmoauHAMUKA U XUMHYECKOE 1 IIPOBEpKa KOHTPOJIBHOM paboTHI OIlK-1.1
paBHOBECHE OIIK-1.2
OIIK-1.3
3. | Xumudeckuit npouecc 2 pueM JrabopaTopHoii pabotsl, mposepka | OITK-1.1
KOHTPOJBHOU PabOTHI OIIK-1.2
OIIK-1.3
BCEI'O 4

9. Ucnosib30BaHMe PEHTHHIOBOI CHCTEMbI OLIEHKU 3HAHM I

[Ipu ormeHKEe pe3ylbTaTOB JEATENbHOCTH OOYYarOMIMXCS B paMKax JIUCHUIUIMHBL «XHUMHS»
UCTIOJIB3YyeTCsl PEUTHHIOBas cucTeMa. MakcuMalbHOE 1 MUHUMAJIbHOE KOJIMYECTBO OAJJIOB 10 Pa3InyHbIM
BHIaM ydeOHO# paboThl omucaHo B «llomoxkeHun o OamIbHO-PEUTHHTOBOM CHCTEME OIICHKHM 3HAHUNA
CTY/ICHTOB U o0ecriedeHus kadecTBa yueOHoro nporecca»y @I'bOY BO KHUTY.



PelituHrOBast orieHKa POpPMHUPYETCS Ha OCHOBAHHH TEKYILEro M MPOMEKYTOYHOTO KOHTPOJIS. 3a
KOHTPOJBbHBIE TOUYKH CTYACHT MOXKET MOJTYYUTh MUHUMAIbHOE U MAKCUMAIIbHOE KOJIMYECTBO OAIIIOB (CM.
Ta0IHUILY).

OueHoYHBIE CPEICTBA KoJa-Bo MuH.0a/1510B Makc.0a/1510B
2-ii cemecTp
KoHnTposnbHas pabora 1 55 90
JlabopaTopHast paboTa 1 5 10
Hroro 60 100

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

11. UndopmanuoHHO-MeTOANYECKOE O0ecTiedeHue TN CIUTINHbI

11.1. OcHoBHas JuTepaTypa

[Ipy wu3ydyeHUW JUCHUILUIMHBI «XHUMHS» B KadeCTBE OCHOBHBIX HCTOYHHUKOB HH(OpPMAIUH
PEKOMEHIYEeTCsl UCII0JIb30BAaTh CJIEIYIOUTYIO JIUTEPATYPY:

OcHoBHbIE HCTOYHMKH HH(OpMaLUn KosinuecTBo 3K3eMILISIPOB
H. C. Axmeros, O6rias u Heopranudeckast xumus | https://e.lanbook.com/book/153910
[DnexTpoHHbI pecypc] yueOHUK AJiS BY30B: Pexxum noctymna: no noanucke KHUTY
Cankr-IletepOypr : Jlans, 2021
H. B. Kopogun, B. K. Kamsrmosa, H. B. https://e.lanbook.com/book/145839
MscaukoBa [u np.], O0mas xumus. Teopus u Pexxum noctyna: no noanucke KHUTY
3aauu [ DNeKTpOHHBIN pecypc| yuebHoe mocooue
quist By3oB: Cankt-IlerepOypr : Jlans, 2020

11.2. lonoHuTE/ILHAS JIUTEPATYPA
B kauectBe JOIIOJIHUTECIIbHBIX HWCTOYHHUKOB I/IH(i)OpMaIH/II/I PEKOMCHAYCTCA HCIIOJIb30BaTh
CIIEAYIOIYIO JINTEPATYpPY:

JlonmosiHUTE/IbHbIE HCTOYHUKH HHpOpMaLIMU KoJsinuecTBOo 3K3eMILISIPOB
H. C. Axmeros, M. K. Asu3zosa, JI. . bageiruna, | https://e.lanbook.com/book/168686
JlaGopaTopHbIe M CEMUHAPCKUE 3aHATHUS IO Pexxum noctyna: mo nognucke KHUTY

o011eil 1 HeOPraHMYECKON XUMUU [ DIIEKTPOHHBII
pecypce] : Cankr-Ilerepoypr : Jlans, 2021

O. . Manrouesa, T. I1. ITerposa, T. T. http://www.iprbookshop.ru/63681.html
3unkuuena [u ap.]|, O01as u Heopranuueckas Pexxum noctyna: mo nognucke KHUTY
XUMHS [ DIEeKTPOHHEIN pecypc]| YuebHo-
MeTomyeckoe rmocobue: Kazanp : Kazanckuit
HallMOHAIBHBIN HCCIIE0BATENbCKUN
TEXHOJIOTHYECKUI yHUBepcHuTeT, 2013

H.II. Mudraxosa, T.I1. [TerpoBa, O6mas u 111 3x3. YHUL] ®I'BOY BO «kKHUTVY »
HeopraHnuyeckas Xumus [ YueOHuk] yueoO.
nocooue: Kazans : U3g-so KHUTY, 2018

11.3. DyIeKTpPOHHBIC HCTOYHUKH HH(pOPMaLH
[Tpy n3ydeHu N AUCIUTUTIHBI « XUMUSD) IPETyCMOTPEHO UCTIOTIB30BAHNE IIEKTPOHHBIX HCTOUHHKOB
uHpOpMaInu:

1. Dnextponnsnii katamor YHUIL] KHUTY: Pexxum gocryma: http://ruslan.kstu.ru/

2. OBC «Jlanb»:Pexxum noctyma: https://e.lanbook.com

3. ObpazoBarenbHas mnatgopma «tOpaitr»: Pexxum nocryna: https://urait.ru/

4. 9bC «Znanium.comy»: Pexxum moctyma: http://znanium.com/

5. OBC YHuBepcurerckas 6ubnuoreka onnaitn: Pexxum noctyna: http://biblioclub.ru/



6. OBC IPRbooks: Pesxum mocryma: http://www.iprbookshop.ru/
7. 9bC BOOK.ru : Pexum mocryna: https:// www.book.ru/
8. Hayunas snexktponHas 6ubimoreka https://elibrary.ru/

YHUIQ
Cocanacoeéano

11.4. IlpodeccuonasibHbie 6a3bl JaHHBIX U MHGOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

1. HarmoHansHBI MHCTUTYT CTAaHIAPTOB U TexHoMoruu?. — JlocTyn cBoOOHBIN: https://www.nist.gov/
2. Xypuans! o xumuu — Jloctyn cBoboaubIi: http://www.abc.chemistry.bsu.by/free-journals/j.html

3. LleHTp MaHHBIX (HOTOSAECPHBIX IKCIIEPUMEHTOB. PelsiinoHHbIC 0a3bl TaHHBIX [10 ATOMHBIM SIpaM |
snepubM peakuusim (JIASI] OSIIBAS) — Joctyn cBoOoanslii: http://cdfe.sinp.msu.ru/

basp1 maHHEBIX:

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

zbMath : https://zbmath.org/

WudopmanroHHbIe CIPaBOYHBIE CHCTEMBI

CrnpaBouHno-npaBoBas cucreMa «I'APAHT» Jloctyn cBOOOIHBIN: Www.garant.ru
Cnpasouno-nipaBoBas cucrema «Koncynprantllinrocy Jloctyn cBoOoaHBINH: www.consultant.ru

12. MaTepl/IaJII)HO-TeXHI/[‘-IeCKOE odecrneuyeHue AUCHHUIIIIMHBI

JInneH3npoBaHHOE IPOTrpaMMHOE oOecrieueHne U CBOOOIHO PacIIpOCTpaHsIeMoe TPOrpaMMHOE
o0ecrieueHne, B TOM YUCIIE OTEYECTBEHHOTO IIPOM3BOJICTBA, HCIOIb3yeMOe B y4eOHOM IpoIiecce MpH
OCBOCHUMU OAUCIIHUIIIINHBI «XUMUA:

OducHeie u aenossie nporpammel: ABBYY FineReader 9.0 npod;
Oducueie u genopeie nporpammbr: MS Office 2007 Russian;

Oducusie u genoseie mporpammbl: MS Office 2007 Professional Russian;
Od¢ucusie u genopsie nporpammer: MS Office 2010-2016 Standard
Apxusarop 7 Zip

brnoknot Notepad

Sunexc bpaysep

ITO nns xomnekTUBHOM padoTel Microsoft Teams
Xumus 8-11 knacc. BupryanbsHast mnabopaTtopus
VY4eOHble ayIUTOPUH [T IPOBEICHUS YUEOHBIX 3aHATHIL:

a) JlekunoHHsle aynuTopus, paccuntanHas 200 CTyJIeHTOB, OCHAIIICHHAs MPE3EHTAIlMOHHOMN TeXHUKOM
(3KkpaH, HOYTOYK), UMEIOTCSI KOMITJIEKT 3JIEKTPOHHBIX MPEe3eHTAlMN U HarJIsAHbIE TTOCOOUS:

1. Obpa31b! atMa3oB (CTpasbl).

2. Yrons.

3. I'pacur.

4. Xnop.

5. bpom.



6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

18

19.
20.
21.
22.
23.

Hon.

Kpemnuii.

Cepa.

Kpucrami ropaoro xpycrasis.

O6pa3ern 3amassaHOorO SO3.

Oneym.

O6pa3ner metasioB Na, K, Mg, Al, Sb, Pb, Sn.
O06pa3ubl MeTauioB d-3JI€MEHTOB.
ObechochopeHHast KOCTb.

OO0pa3iubl CTeKOI.

Hacermennsrii pactsop PbI2.

O0pa3zen THXOOKeaHCKOHM KoHKpenuuu (Mn).
. Kpucramn CuSO4.

[Tocepebpsnas xonba.

Kpucrann buxpomata aMMOHHUS.

Kpucramn kBacuos.

O06pasiubl MHHEPAJIOB.

[InaTtuHoOBas ceTka.

Monenu apOCTCPIKHCBLIC!

1

0 3O\ L kAW

1.
12.
13.
14.
15.
16.
17.

18

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35

36.
37.

. Monens BeH2 (siunelinas).

. Monens BF3 (TpeyronbHasi).

. Monens CH4 (Tetpasp).

. Mogens NH3 (TeTpasup).

. Mogens H20 (TeTpasap).

. Monens PCI5 (TpuronansHas bunupamuia).
. Monens CIF3 (T-o0pa3Has).

. Monens SF6 (okTasap).

. Monens IF5 (kBagpaTHas nupamuia).

. Monens IF7 (nmenTaronanbHast OUIupaMua).
Mopnens P4.

Mognens rpadura.

Mopens anmasa.

Mogens cepsl (3uraroodpasHas).

Mopenb cepsl (KOpoHa).

Monens Si02.

Pemerka NaCl.

. Pemmetka NaCl (mnotHas ymakoBka).
OOBbEMHOIICHTPUPOBAaHHAS PELIETKA.
OOBeMHOILICHTPUPOBaHHAs (IIJIOTHAs YIIAKOBKA).
I'panenieHTpUpOBaHHAS pPEIIETKA.
I'panenenTpupoBaHHas (MJIOTHAS YIIAKOBKA).
['excaronanpHas penieTka.

I'ekcaronanpHas (IUIOTHAs YIIaKOBKA).
Mopenb GopHHUTpHUA.

Mopens ypana.

Mopens S opburany.

Monens Px opOutanu.

Mopenb dz2 opburtany.

Mogens dx2 —y2 opburanu.

Mopens dxy opOuTany.

Mogenb CTpYKTYpHI JIbJa.

Monpens ceneHa.

Mogens Temnypa.

. bopo3oH.

Mogaens Topusi.

Mognens Bropuuta ( ZnS).



[Tpubopsr:

. Anmapar Kumnma.

. [Ipubop st snexrpommsa H20.

. [Tpubop Mapma.

. CBersiuecs: TpyOKH ¢ HHEPTHBIMU Ta3aMH.

. Karonneie myuu (6abouka).

. [Ipubop s snexrposmsa NaCl.

. Tepmockor.

. anpBaHWMYECKUH AJIEMEHT.

. YcranoBka uis qudQy3un BoJopoa yepe3 NOPUCThIA CTaKaH.

10. CriuproBkKa.

11. IlpoToH.

12. BeimpsiMutelib.

13. JlaTep i npoToHa.

14. Becsl.

15. Habop pa3HoBeCOB.

16. Cnaitael s npotona o teme "llepuoguyeckas cucrema', "Ctpoenue atoma'.
Tabnuubr:

Ilepuonuueckas cucrema 3nemenToB /.11 Menaeneena.

CBoiicTBa MPOCTHIX BEIIECTB:

1. ITTOTHOCTB MPOCTHIX BEIIECTB.

2. Temneparypa 1iaBjieHUs MPOCTHIX BELIECTB.

3. CrangapTHas SHTPOMHUS MPOCTHIX BEIIECTB.

4. CtangapTHBIC JIEKTPOIHBIE MOTEHIIMAJIBI MPOCTHIX BEIIECTB B BOJHOM PAaCcTBOPE.
5. CrangapTHbie 51eKTpoaHbIe noTeHIHanbl E0298 HeKOTOPhIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
CHCTEM B BOJHBIX PacCTBOpax.

6. CrannaptHble u3o6apHblie noteHnuansl ?7G0298 oO6pazoBaHUs HEKOTOPHIX BEIIECTB.

03N LN kW~

Ne)

0) s mpoBeneHus 1abopaTOPHBIX padOT UCTIONB3YIOTCS 4 mabopaTopuu o6mei momaasio 400 KB.
METpPOB, OCHAITIICHHbIE IKa(paMH BBITS)KHOW BEHTUIISIIINY, CYITUIBHBIMU TIeUaMU, BOJOCTPYHHBIMU
HaCcoCaMH, 3JICKTPOHHBIMH U TCXHOXUMHWYCCKNMHA BECAMU, KAJIOPUMETPAMU, pH-MeTpaMI/I Hu T.aO.

B) JIBa nucruielinbix kiacca (/1-217, 222a), ucrionb3yemMsble ISl IPOBEACHUS KOHTPOJIS padOThI CTYIEHTOB
U CaMOCTOSITENbHOM paboThl, ocHameHs! 20 komnbrotepamu AMD PhenomlIx4 955/4Gb/500Gb/Benq
19.5 ¢ BO3MOKHOCTBIO IOJKITIOUEHUS K ceTU «IHTepHET», KOTOpble 00ECIeUeHbl JOCTYIIOM B
3JIEKTPOHHYIO HHpopMannoHnyto cpeny KHUTY;

JInneH3upoBaHHOE MPOrpaMMHOE 0OecredeHre U CBOOOIHO PACIIPOCTPAHIEMOE IPOrPaMMHOE
obecrnieueHne, UCIONIb3yeMOE B y4eOHOM ITpoliecce

1. OnepannonHnas cucrema OpenSUSE

2. bpaysep Firefox miis noctyna B8 UKC KHUTY MOODLE u k 06pa3oBaTeibHBIM pecypcam B CETH
HUHTEPHET.

3. OcdwucHsrii maker LibreOffice

13. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

KonmdecTBo 9acoB 3aHSATHI, MPOBOJMMBEIX B WHTEPAKTHBHBIX (OpMax B y4eOHOM Iporiecce o
TUCLUHUIUIAHE «XUMHSD COCTABISET 4 4.

B mpouecce ocBoeHMs] AUCHUIUIMHBI «XHMHS» HCIOJB3YIOTCA cleaykolue oOpa3oBaTesbHbIe
TEXHOJIOTHH:
-MHpopmaloHHbIe TEXHOJIOTHH: CUCTEMa AUCTaHIIMOHHOTO o0y4deHus u KoHTposisd 3Hanuii MOODLE,
JOCTYH uepe3 r1odaibHylo ceTh IHTepHeT K HOPMAaTUBHBIM M 3aKOHOIATEIbHBIM aKTaM, JIEKTPOHHBIM
OMOIMOTEYHBIM pECypCaM, TaTEHTHBIN TTOUCK;
-TpanuioHHBIEC TEXHOJIOTUN: HHIUBUAYaJIbHas paboTa - MOATrOTOBKA OTYETA 110 MPOIeIaHHON
nabopaTopHo paboTe, MOAr0TOBKA K KOHTPOJIBHON paboTe, COCTaBICHHE KOHCTICKTA JICKIINA;
-MlHTepaKkTUBHBIE TEXHOJOTHU: PadOTa Y TIOCKH, CAMOCTOSATENIbHAS paboTa B KOMaH/IE; 3allUTa OTYeTa Mo



MpoIeTIaHHOM TabopaTOpHOil paboTe, TUCKyCcCHs, KOMaHIHAs: padoTa 1Mo PYKOBOJICTBOM TpEToaBaTels,
pelieHe MPOOJEMHBIX CUTYaIIH.



