MHUHHUCTEPCTBO CEJIbCKOI'O XO3SMCTBA POCCUHCKOMN ®EJIEPAIINN

denepanbHOE TOCYJAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKIESHUE BBICIIETO 00pa30BaHuUs
«Ky30acckast Tocy1apCTBEHHAs CEJIbCKOXO3SIICTBEHHAS aKaJIeMUS
ATpOKOJIIe K

JlupekTop a Kg‘mcu\a
aiaynuud T.B,

paboyas mporpamMma JUCHUILIUHBL (MOJTYJIs)

IMPOP®PUJIBHBIE
JUCHHUITJIMHBI
Xumus
YueOHbIH MIaH 36.02.02-23-9-1C3.plx
300TeXHUS
[Mpodune mnomydaemoro npodeccHoHaNbHOTO 00pa3oBaHUs TpU
peanu3alyy  MpPOrpaMMbl  CPEAHEro  00mero  oOpa3oBaHUS:
€CTECTBEHHO-HAYUYHBIN

Kpammduxarnms 300TexXHUK

®opma o0yueHHs OYHAas

OO6mast TpyA0€MKOCTh 03ET

YacoB 1o yueOHOMY IUTaHy 117 Bunbl KOHTpOIs B ceMecTpax:

3a4eThI C OLIEHKON - 2
B TOM YHCIIE:

KOHTaKTHasi paboTa 117

CaMOCTOATCIIbHAA pa60Ta 0

4JacChbl HAa KOHTPOJIb

Pacnpeue.ﬂelme YacoB JUCHMILIUHBI IO ceMecCTpaM

Cemectp
(<Kypc>.<Cemectp Ha 1(1.1) | 2(1.2)
Kypee>) Hroro
Henens 17 22
Bun 3ausatuii vio|pn|vo|pol| vo PIT

Jlextun 51 |51 |66 |66 [117 |[117
HWroro ayn. 51 |51 |66 |66 [117 |117
KonTakTHas pabora 51 |51 |66 |66 |117 |[117
Hroro 51 |51 |66 |66 [117 [117

Kemeposo 2023 r.



[Iporpammy coctaBui(m):

Bepouyxas HB. - M

PaGouas mporpamma TUCIUATUITHHB
Xumus

paspabotana B cootBeTcTBUH ¢ TpeboBanusmu ®I'OC CIIO:

®enepanbHbIA rocy1apcTBEHHBIN 00pa30BaTeIbHbIN CTAaHIAPT CPEAHETO MPOPECCHOHATBHOTO
oOpazoBanus no crenranbHocTh 36.02.02 300TEXHUA (mpuka3z Munoopuaayku Poccun ot 12.05.2014 1.
Ne 505)

cocCTaBJICHAa HA OCHOBaHUU y‘I€6HOF0 IJIaHa:

300TeXHUA
[Tpoduie nosryuaemoro npodeccnoHanbHOro 00pa3oBaHus MPU pean3alui IPOTrpaMMbl CPEHET0 00IIero
00pa30BaHUs: €CTECTBEHHO-HAYYHBIN

YTBEPKACHHOTO YUEHBIM cOBEeTOM By3a OoT 27.04.2023 mpoTtokos Ne 8.

Pabouas nmporpamma o100peHa Ha 3aceaHuu
arpoxkoJuIeKa

[Tporoxon Nel ot 31 aBrycra 2023 r.
Cpok nerictBus nporpammbl: 2023-2027 yu.r.
Jupexrop tlaey 2 — lalinynuna TatbaHa bopucoBHa

Pabouas nporpamma ogo0peHa u yTBepKaeHa METOIUIECKOM
KOMHUCCHEN arpokoiuieka
[TpoTokon Nel ot 31 aBrycra 2023 r.

[Ipencenarenb METONMYECKOM KOMUCCHH M BepOunkas Hatanes BanepreBHa




Busuposanue PII/] njis1 ucrio/iHeHMsI B 04ePeHOM Y4eOHOM TOxy

Paboyas nporpamMmma nepecMoTpeHa, o0CykIeHa u o100pena yist ucroiaHeHus B 2024-2025 yue6HOM roay
Ha 3aceaHnH Kadeaphl arpOKOIIIEIK

MOIIKUCE  pacmu(poBKa
Busuposanue PII/] njis1 ucniojiHeHWs B 04epPeJHOM Y4eOHOM TOay

Pabouas nmporpamMma nepecMoTpeHa, o0cykIeHa u o100pena it ucroiaHeHus B 2025-2026 yue6GHOM ro1y
Ha 3aceaHuy Ka(eaphl arpOKOIIIEIK

HNOJNUCh  pacmudpoBKa
Busuposanue PII/] nis1 ucrosiHeHusi B 04epeTHOM Y4eOHOM IOy

Pabouyas nporpamMma nepecMoTpeHa, o0cykaeHa 1 0100peHa it ucroaHeHus B 2026-2027 yueOHOM roy
Ha 3acejaHuU Ka(eaphl arpoKOJIIEIK

NOJNUCh  pacuiudpoBKa
Busuposanue PII/I 1is1 ncnosiHeHusi B o4epetHOM y4eOHOM roay

PaGouas mporpamma nepecMoTpeHa, o0CykaeHa u ogoopena ans ucnoiaHenus B 2027-2028 yueGHOM roay
Ha 3acejaHuU KaQeaphl arpoKOJIIeIK

MOJNKCH  pacimudpoBka



1. IEJIb Y 3AJTAYH OCBOEHUSA JUCIIUITJIMHBI

PaCHII/IpeHI/Ie 3HAHUH 110 06IJ.[€I71 u OpFaHPI‘{eCKOfI XUMHH, YMCHUC NPUMCHATH NNOJIYUYCHHBIC 3HAHUSA 1A OOBSICHCHUS p33H006p213HI>IX
XUMHUYECKUX SBJICHUM M CBOWCTB BE€IIECTB, OLUCHKHU POJIMU XMMHHU B Pa3BUTHHU COBPEMCHHBIX TEXHOJIOTUHA U TMOJIY4YEHHUHU HOBBIX

MaTepHUaJIoB
2. MECTO JUCIMIIYIMHBI B CTPYKTYPE YYEBHOI'O INTAHA
Iy (paznemn) OIT: |
2.1|BxonxHoii ypoBeHb 3HAHMIA:

211

JomxHbI OBITE cHOPMUPOBAHBI EPBOHAYATIEHBIE CHCTEMATH3HPOBAHHBIE TIPEICTABICHHS O BEIECTBAX, NX MIPEBPAIICHAIX U
MIPaKTUYECKOM NPUMEHEHUH; BJIQI€Th MOHATUHHBIM allllapaToOM U CUMBOJIMYECKUM SI3BIKOM XHMUH;

2.1.2

Jl0IKHBEI 0CO3HABATh OOBEKTHBHYIO 3HAYMMOCTh OCHOB XMMHUYECKOH HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHNS,
XUMHMUYECKUX MTPEBpAILeHUH HEOPraHUYEeCKUX U OPraHNYECKUX BEIIECTB KaK OCHOBBI MHOTUX SIBJIEHUH KUBOW U HEXHUBOK
TIPUPOJIBL;

213

Z[OJ'DKHBI BJIaJICTh OCHOBAMH XMMHYECKON T'paMOTHOCTH: -CIIOCOOHOCTHIO AHAJIM3UPOBATH U 00BEKTHBHO OILICHMUBATh
JKU3HCHHBIC CUTYyallluH, CBSA3aHHBIC C XPIMPIeﬁ, HaBbIKaMH

214

0e30MmacHOro O6paHICHI/I$I C B€IICCTBAMH, UCITIOJIb3YyEMBIMU B IMOBCEIHEBHOM JKWU3HU,

2.15

-YMEHHEM aHAJIM3UPOBATh U INIAHUPOBATh HKOIOTHUECKU O€30I1acHOe MOBEACHHE B LIEISIX COXPAHEHHS 37I0POBbS U
OKpY>KaloIleH Cpepl;

2.1.6

JIOJDKHBI  YMETh yCTaHABIIMBATh CBSI3U MEX/Y PEalbHO HaOJII0laeMbIMH XUMHUUYECKHMU SBICHUSMHU U IIPOLIECCAMH,
HPOUCXOJIIMMU B MEKPOMEPE, OOBACHATE MPUYUHBI MHOT000Opa3us BEIIECTB, 3aBHCHMOCTb X CBOWCTB OT COCTaBa U
CTpOCHHS, a

217

TAaKXC 3aBUCUMOCTb IIPUMCHCHHUS BCIICCTB OT UX CBOfICTB;

218

I[OJ'DKHI)I HUMCTh OIBIT HUCITOJIb30BAHUS PA3JINYHbIX METOAOB U3YUCHUS BCUICCTB!

2.19

-HaOJIIO/ICHNS 32 UX MPEBPAIICHUSMHE TP MPOBEACHUN HECIOKHBIX XUMHUECKUX IKCIICPUMEHTOB C UCITOIb30BAHUEM
1ab0paToOpHOro 00OPYIOBaHKS U TPUOOPOB;

2.1.10

ILOJ'DKHO OBITH C(l)OpMI/IpOBaHO npeacTaBJICHUC O 3HAUCHUNU XHMHUYECKOU HAaYKU B pE€IICHUU COBPEMEHHBIX 9KOJIOTHYCCKUX
HpO6J’I€M, B TOM YHCJIC B IPCAOTBPAILICHNH TECXHOICHHBIX U

2.1.11

OKOJIOTHYCCKHX KaTaCTpO(i).

2.2

)II/ICI_II/IIUII/IHBI H MPAKTUKH, TJI51 KOTOPBIX 0CBOCHUE lIaHHOi/i AU CHUIIIMHBI (MOIIyJIH) HeOﬁXOZ[I/IMO KakK
npeamecTByromiee:

22.1

MI/IKpOGI/IOJ'IOFI/IH, CaHuTapus U TUrucHa

22.2

CO}IGp)KaHI/IC CEJIbCKOXO03SIMCTBEHHBIX JKUBOTHBIX

223

Kopmonponssoactso

224

Conepmar—me, KOPMIJICHUE U pa3BEACHUC CEJIbCKOXO03IUCTBEHHBIX KUBOTHBIX

3. KOMIIETEHIIMA OBYYAIOIIEI' OCsl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMUA TUCIIUIIINHBI

(MOJLYJIST)

B pe3yabrare ocBOeHUSsI AMCUUILIUHBI 00YUYAIOIIMIICS 10TKEH

31

3HaTh:

3.11

-MMETH MPECTaBICHUS 0 MECTE XUMHUH B COBPEMEHHON HAyYHOH KapTHHE MUPA; IOHUMAaHUE POJI XUMHHU B )OPMHUPOBAHUHT
Kpyroszopa 1 (GyHKIMOHATBHOW T'PAaMOTHOCTH YeJIOBeKa JUIsl PEIIeHHUs TPAKTHYECKUX 3a/1a4;

3.1.2

-~OCHOBOIIOJIararomue XuMHICCKUEC MMOHATUA, TCOPUH, 3aKOHBI 1 3aKOHOMEPHOCTHU; 3HATh XUMHUYCCKYI0 TCPMHUHOJIOTUIO U
CHUMBOJIMKY,

3.13

-TeopHI0 XuMudeckoro crpoerust A.M. Bytnepoga;

3.14

-XapaKTePUCTUKY OCHOBHBIX KJIACCOB OPraHUYECKUX COCIMHEHHH;

3.15

-BOXHEUIIINE XUMHUICCKUE TTOHATHS U 3aKOHBI;

3.1.6

- TEOpEeTUYECKHE OCHOBBI XMMHUH (CTPOEHHE BELIECTBA, CTPOSHHE aTOMA, XUMUIECKHE PEaKIIH )

3.1.7

-IIPUMEPBI XUMHUICCKUX peaKHHﬁ, PpacCKpbIBaOIIUX XaAPAKTECPHBIC CBOMCTBA TUITHYHBIX Hpe,HCTaBHTeJIefI KJIIaCCOB
OPraHnu4Y€CKNX BEIIECTB C LCIBIO UX HHBHTHd)HKaHHH 1 00BSCHEHHS 00IaCTH IIPUMCHCHUAA

3.1.8

-TIpaBWJIa M TIPUEMBI 0€301acHOM paboThI ¢ XUMHUUECKMMH BEIIECTBAMH U JTA00OPATOPHBIM 000PYI0OBAHHEM;

3.1.9

3.1.10

3.111

3.2

Ymerh:

3.2.1

OOBSCHSTH MPUINHBI MHOT00Opa3us BEMIECTB Ha OCHOBE OOIINX MPEACTABICHHUI 00 X COCTAaBE U CTPOCHHUH;




3.2.2

IIPUMCHATH IIpaBUjia CHCTEMaTHYECKOH Me)KHyHapOHHOﬁ HOMCHKJIaTYPbI KaK CPEACTBA pa3IMYCHUA U I/II[GHTI/I(bI/IKaI_[I/II/I
BCIICCTB II0 UX COCTaBYy U CTPOCHUIO,

3.23

COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYPHBIE ()OPMYJIbI OPraHUIECKHX BEIIECTB KaK HOCHTENEH NH(GOPMAIK O CTPOSHUH
BEILIECTBA, €r0 CBOMCTBAX U MPHUHAICKHOCTH K ONPEEICHHOMY KJIacCy COSIMHEHMH;

3.24

XapaKTepU30BaTh OPraHNYECKHE BELLIECTBA [10 COCTaBY, CTPOEHUIO U CBOMCTBAM, yCTaHaBJIMBATh IPUUMHHO-CIIEICTBEHHbBIE
CBSI3M MEXKY JaHHBIMH XapaKTEpUCTHUKaMHU BEILIECTBA,;

3.25

MCIIOJIB30BaTh 3HAHUSI O COCTaBE, CTPOCHUH U XUMHUYECKUX CBOMCTBAX BEIIECTB Uil O€30IMaCHOTO MPUMEHEHHS B
MPaKTUYECKON ACSITEIbHOCTH;

3.2.6

MMPUBOAUTHL MPUMEPBI MPAKTHYCCKOI'O NCIOJIb30BaHUA ITPOAYKTOB nepepa60TKn He(bTI/I U IpUPOJHOIO rasa,
BBICOKOMOJICKYJIAPHBIX COCJIMHCHUN (HOJ’[I/ISTI/IJ'ICH&, CUHTCTUYCCKOI'O KaydyyKa, alilcTaTHOT'O BOJ'[OKHa);

3.2.7

IIPOBOJUTD OIIBITHI ITO PACIIO3HABAHUIO OPTaHUYCCKUX BECICCTB: INIMLIECPHUHA, chyCHOﬁ KHUCJIOTBI, HENPCACIbHBIX )KUPOB,
TJIFOKO3bI, KpaxMmaia, OEJIKOB — B COCTaBE MAIICBBIX IIPOAYKTOB U KOCMECTHYCCKUX CPCACTB;

3.2.8

YCTaHaBJIMBaTb 3aBUCUMOCTb CKOPOCTH XUMHUYECKOMN PCAKIMU U CMEIICHUA XUMHUYCCKOI'0 paBHOBECHA OT pPa3/IMYHBIX
q)aKTOpOB C IECJIbIO OTIPEACIICHUSA OITUMAJIbHBIX yCJ'[OBPIfI NPOTCKAaHUA XUMHUYCCKUX IPOLECCOB;

3.29

MIPUBOAUTHL MPUMCPBI THAPOJIN3a cojelt B HOBCGHHGBHOﬁ JKHU3HHU YCJIOBCKA

3.2.10

MMPUBOAUTH MPUMEPBLI OKHUCIIUTECIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ B IIpHUpPOJE, NMPON3BOACTBECHHBIX IMpOoLECCax U
JKUBHCACATCIIBHOCTH OPraHU3MOB;

3211

IMPOBOJUTH PaCUCThbl HA HAXOXKICHUC MOJ'ICKyJ'If{pHOﬁ d)OpMyJ'H)I Yrja€Boaopoa 1o mpoayKramM CropaHus U 1o €ro
OTHOCUTEIBHOM IIJIOTHOCTH ¥ MacCOBBIM J0JIAM 3JIEMCHTOB, BXOAAIINX B €TI0 COCTaB,

3.2.12

OCYIIECTBIIATH TOUCK XUMUUECKOH HH(OPMAITIH 110 HA3BaHWSAM, HICHTU(PHUKATOPAM, CTPYKTYPHBIM (JOPMYIIaM BEIIECTB;

3.2.13

KPUTHYECKU OI[CHUBATh U HHTEPIPETHPOBATH XUMHUYECKYIO HH(POPMAIIUIO, COAEPKANIYIOCS B COOOIIECHUIX CPEICTB
MaccoBoii HH(popManmy, pecypcax MHTepHETa, HAyYHO-TIOMYJISIPHBIX CTAThAX C TOYKH 3PEHHS €CTECTBEHHO-HAYYHON
KOPPEKTHOCTH B LIEJISX BBISBICHHS OIIMOOYHBIX CYXKISHUH U (popMHUpOBaHUS cOOCTBEHHON IMO3HLINH;

3.2.14

MPEACTABIATE ITyTH PELICHHS TIT00TBHBIX MTPOOIEM, CTOSIIMX Tepe]] YeTOBEYECTBOM: IKOIOTHIECKHX, SJHEPTETHIECKHX,
CBIPBEBBIX, U POJIb XUMHH B PELICHUU STHX MPOOIIEM.

3.3|Bnangers:
4. CTPYKTYPA U COAEP)KAHUE JTUCIIMIIJIMHBI (MOAYJIS)
AKT.
Kon HaumenoBanmue pa3nesnoB u tem | Cemectp / q Komneren- Vposenr, unt. | Jlurepa- | DopmbI
3aH. /BUa 3aHATHS/ Kype acos U chopm-Tu (opmbI Typa KOHTPOJIS
KOMII. oByu-1L.
Pa3nen 1. BBenenne
1.1 |Bsenenne /Jlex/ 1 2 1 JI1.1J12.1 | CobGecenon
2.2 aHue
22
1.2 |OcHoBHBIE 3TaMbl pa3BUTHS XUMUH 1 2 1 JI1.1J12.1 | CobGecenon
/Jex/ J2.2 aHue
22
1.3  |OcHOBHEIE HOHITHS XUMHAHA 1 2 1 JI1.1J12.1 | CobGecenon
(moBTOpenue) /Jlex/ J2.2 aHue
2233
Paznen 2. Teoperuueckne 0CHOBBI
OpraHU4ecKoii
XUMHUHU
2.1 |BBeneHue B OPraHUYECKYIO XHMHIO. 1 2 1 JI1.1J12.1 | CobecenoB
Teopust XUMUYECKOTO CTPOEHUS 2.2 aHue
OpraHNYeCcKUX COEIMHEHUH. 22
Knaccudukanmst opraHu4eckiux
coenuHeHuit /Jlex/
2.2 |V3omepus u uzomepsl. [ToHsTHE O 1 2 1 JI1.1J12.1 | CobecenoB
(dyHKUMOHANBHOM rpynme. ['omonoru J2.2 aHue
/JTex/ 2132
2.3 |Ha3BaHwus yriaeBoJOPOIOB. 1 2 1 JI1.1J12.1 | CobecenoB
Homenxknarypa /Jlex/ 2.2 aHne
2132
Paznen 3. YrueBogopoasl
3.1 |Ankanbl.CTpoeHue, OTyYeHHUE. 1 4 1 JI1.1J12.1 | CobecenoB
dusnueckre 1 XUMUIECKHUE CBOMCTBA. 2.2 aHue
Huxkmoankansl. /JIex/ 21032




3.2 |Ankensl. CtpoeHue, MOTyIeHHE. JI1.1J12.1 | CobecenoB
dusnueckre u XUMHUIECKEe CBOMCTBA. J12.2 aHue, urpa
/Jex/ 21922 | "Kpecruku
-HOJIUKH"
3.3 |Ankaguensl. CTpoeHHE, TONTYUYCHHUE. JI1.1J12.1 | CoGecenoB
du3nUeCKUe U XHMHUYCCKHE CBONCTBA. J12.2 aHue
/JTex/ 2192
3.4 |Ankunel. CTpoeHHe, OTyYEHHUE. JI1.1J12.1 | CoGecenon
DuU3NYECKUE U XUMHUYCCKHE CBONCTBA. 2.2 aHue
/JTex/ 22
3.5 |Apensl. CtpoeHue, NOTyYCHHE. JI1.1J12.1 | CoGecenos
Du3UECKUEe U XUMUUYCCKHE CBONCTBA. J12.2 aHue
/JTex/ 2192
3.6 |O6oo6wenue "Yraesonopoasr" /JIex/ JI1.1J12.1 | Cobecenon
JI2.2  |aHwme, urpa -
0132 | BukropuHa
Pa3nen 4. Kuciaopoacoaep:xkamue
OpraHnyvecKue coeIHHeHus!
4.1 |Croupte.CTpoeHuE, TOTyYeHUE. JI1.1J12.1 | CoGecenon
du3nyeckrue 1 XHMHUYECKUE CBOMCTBA. J12.2 aHue
/JTex/ 2192
4.2 |Ansaerujpl U KeToHbl. CTpoeHHE, JI1.1J12.1 | CoGecenon
nonyyeHue. Pusnyueckre 1 XUMHIECKHe J12.2 aHue
cBoricTBa. /Jlex/ 2132
4.3 |KapbonoBsie kucaotel.CTpoeHue, JI1.1J12.1 | Cobeceznon
nosyyeHne. GU3nUecKre 1 XUMHYCCKUE J12.2 aHue
cBoiicTia. /JIex/ 2132
4.4 |Cnoxusle a¢upst. XKupsl. Macna. /JIex/ JI1.1J12.1 | Cobecenos
J12.2 aHue
22
45 |Yrunesonsr. /JIex/ JI1.1J12.1 | CoGecenon
J12.2 aHne
22
4.6 |O6o6menue: Kucnopoaconepxaime JI1.1J12.1 | Urpa "Yto?
opranndeckue BemecTsa /JIex/ JI12.2 I'ne?
22 Korma?"
Pa3nen 5. Azorcoaepxkanime
OpraHuYecKHe BellecTBa
5.1 |A3oTcoaepiKaiye OpraHndecKue JI1.1J12.1 | CobecenoB
BeniectBa: Hutpocoenunenus /Jlex/ J12.2 aHue
2132
5.2 |Awmunsbl CTpoeHue, H30MepHsl. JI1.1J12.1 | Cobecenon
du3ndecKkrue 1 XHMHUYECKHE CBOMCTBA J12.2 aHne
/Jex/ 2132
5.3 |Amunoxkucaotsl. benku u mentuasl. /Jlex/ JI1.1J12.1 | CobeceznoB
J12.2 aHue
22
5.4 |O06001IeH E [T0 OPraHNYECKON XUMHUH. JI1.1J12.1 | CoGecenon
Pemrenue 3amauq. /Jlex/ JI12.2 aHwue,
D132 | B3aumoonp
oc
Pazgen 6. O01as xumus.
Teopernueckue 0CHOBbI XUMHH
6.1 |Xumuueckuii riement. M30TOIBI. JI1.1J12.1 | CobGecenosn
Bemiecrsa. J12.2 aHue
2233

/JIex/




6.2 |[3akoH cOXpaHEeHHs MACCHI BEIIECTB, 3aKOH JI1.1J12.1 | CobGecenoB
COXpaHEHWUSI U PEBPALCHIS YHEPTHH TIPH J12.2 aHue
XUMHYECKHUX PEaKIUsX. 3aKOH 92 93
MIOCTOSTHCTBA
COCTaBa BELIECTBA.

/JTex/

6.3 |[Crpoenue atoma. DNeKTPOHHAS JI1.1J12.1 | Cobecenos
koH(purypanus aroma. OCHOBHOE U J12.2 aHue
BO30YX/ICHHOE COCTOSIHUSI aTOMOB. 9293
/JTex/

6.4 |Knaccudukarpst XUMUYECKUX DJIEMEHTOB JI1.1J12.1 | CobGecenoB
(s-, p-, J2.2 aHue
d-anementsr). /Jlex/ 32 33

6.5 |Ilepuomuyeckas cucrema JI1.1J12.1 | CobGecenoB
aneMmenToB JI.1. Menneneesa. J12.2 aHue
OU3MYECKUIA MBICIT IEPUOJUUECKOTO 92 33
3akoHa J[.1.

Menpneneesa. [lpuunnsl u
3aKOHOMEPHOCTH M3MEHEHHSI

CBOWCTB 3JICMEHTOB ¥ UX COCITMHEHHH IO
MIEPUO/IaM U TPYIIIaM.

/J1ex/

6.6 |Crpoenue BeriecTBa. DIEKTPOHHAS JI1.1J12.1 | CoGecenoB
npupoaa J12.2 aHue
XMMHYECKOH CBSI3U. 9233
DEeKTPOOTPHUIIATEILHOCTD. BUIbI
XMUMHYECKOH CBSI3M M MEXaHU3MBI €¢
00pasoBaHusl.

/Jlex/

6.7 |Hucnepctable cucremsl. JucnepcrnonHas JI1.1J12.1
cpena u aucriepcHast ¢dasa. Turbt J12.2
JIUCIIEPCHBIX CHCTEM U MX 3HAYCHUE B 22
JKU3HH 4YeJloBeKa U B nipupoe. /Jex/

6.8 |B3Becwu, HCTHHBIE PACTBOPBI, KOJIJIOUIHBIC JI1.1J12.1
cucreMbl. 3014 U renu. /Jlex/ 2.2

22

6.9 |PacTBOpeHue kak QPU3MKO-XUMHYECKUN JI1.1J12.1 | CoGecenoB
niporiecc. TeruioBble SIBICHUS TPU J12.2 aHue
pactBopeHuu. CriocoObl BEIPKEHUS 22
KOHIICHTPAI[MH PAaCTBOPOB: MaccoBast
JIOJIS paCTBOPEHHOT O BelecTna. /JIex/

6.10 [Peakiuu B pacTBOpax 3JIeKTpoOMTOB. pH JIT.1J12.1
pacTBopa Kak IoKa3aTeib KUCIOTHOCTH 2.2
cpenbl. ['maponm3 coneil. 3naueHne 22
THIIPOJIH3a B
OMOJIOrMYEeCKHX 0OMEHHBIX MPOIIECCaX.

/JTex/

6.11 |Xumudeckue peaKiuu, ux JI.1J12.1
KyaccuuKamnus B J12.2
HEOPraHWYECKON M OPraHUYeCKONH XUMHH. 92 33

/J1ex/




6.12 |Xumnueckas kuaHetHka. CKOpOCTh JI1.1J12.1 | CooOrienn
peaxiuu, ee J12.2 s
3aBHCUMOCTh OT Pa3JIMYHBIX (DAKTOPOB. 22
Ponb
KaTaJIM3aTOPOB B IPUPOAE U
MPOMBIIIJICHHOM MPOU3BOJICTBE.

/J1ex/

6.13 |OO6paTMOCTh peakiuii. XUMAIEeCKOe JI1.1J12.1 | CoGecenoB
PaBHOBECHE U €r0 CMEIIEHHUE MO/ J12.2 aHue
IefCTBHEM 92093
pa3nuyHbIX PaKTOPOB (KOHILICHTpAIIUS
peareHTOB WM NMPOAYKTOB PEAKIINH,

JaBJICHUE,

TemIiepaTypa) Uit CO3AaHus
ONITHMAJTBHBIX

YCIIOBUI IPOTEKAHMUS XUMHIESCKUX
TIPOLIECCOB

/JTex/

6.14 |OxuCIUTEIHLHO-BOCCTAHOBUTEIIBHBIE JI1.1J12.1 | CobecenoB
peakuuu B J12.2 aHue
MIPUPO/Ie, MPOU3BOICTBEHHBIX MIPOIIECCAX U 2233
JKM3HEAESATEIbHOCTH OPraHu3MOB
/JTex/

6.15 |OKHCIHTEFHO-BOCCTAHOBUTEBHBIC JI1.1J12.1
CBOMCTBA J12.2
MIPOCTHIX BEIIECTB — METAIIOB INIABHBIX U 22
MOOOYHBIX TIOATPYII (MEIb, XKele30) U
HEMEeTaJUIOB: BOJOPO/Ia, KUCIOpoa,
raJoreHoB,
cepsl, a30ta, ochopa, yriepoaa, KpeMHHUs
/JTex/

6.16 |Koppo3sus MeTaJjIoB: BHJIbI KOPPO3HUH, JI1.1J12.1
CIOCOOBI 2.2
3aIUTH METAJUIOB OT KOPPO3UHU 22
/JTex/

6.17 |O6o0menue mo pazaery "OOImas XUMHS. JI.1J12.1
Teopernueckue ocHOBE xumuu'" /JIex/ J12.2

22
Pazgen 7. Xumus v Ku3Hb

7.1 |Hayunble METO/IbI TO3HAHUS B XMMHHU. JI1.1J12.1 | CobecenoB
Hcrounnku XxumMudeckon nHGopMaluu. J12.2 aHue,
MojenupoBaHue XUMHYECKUX MTPOIIECCOB 22 KPYTJIbIi
U SIBJICHUH, XHMUYECKUI aHATTM3 U CHHTE3 cToI
KaK METOJIbI HayYHOTO Mo3HaHus. /JIex/

7.2 | Xuwmus u 3m0poBbe. JIekapcTa, JI1.1JI2.1| becena-
(hepMeHTHI, J12.2 Mpe3eHTaI|
BUTAMHUHBI, TOPMOHBI, MUHEPATFHBIC BOJIBL. 22 usl,
TTpoGiieMebl, CBSI3aHHBIE C TPUMEHEHHEM COO00IICHN
JIEKapCTBEHHBIX IPETIapaToB. s
/JTex/

7.3 |BpenHbie NIpUBBIYKH U QAKTOPHI, JI1.1J12.1 | Pemenue
paspymaroniue J2.2 npo0IeMH
3I0pOBbE (KypeHHe, ynoTpedacHue 22 BIX
AJIKOTOJIS, CUTyanust

HapKOMaHHS)
/JTex/




7.4 | XuMus B IOBCEIHEBHOM KU3HH. 2 2 1 JIT.1J12.1 | Auckyceus
Moromue u JI12.2
yucTsmue cpeactsa. CpeacTsa JMIHOM 22
TUTHMEHBI U KocMeTHKH. [IpaBuiia
Oe30macHoi paboThI C SIKUMU,
TOPIOYHMMH M TOKCHYHBIMHU BEIIICCTBAMH,
cpelcTBaMH OBITOBOM XMMHHU.

/J1ex/

7.5 | XuMHS U CETBCKOE XO3SHUCTBO. 2 2 1 JI1.1J12.1 | CooOrienn
MunepansHbie 1 J12.2 s,
opranuyeckue ynoopenus. Cpencra 22 JIUCKYCCHS
3aIIUTHI
pacTeHuit
/JTex/

7.6 |Xumus u sHepretrka. [IpupoaHbie 2 2 1 JI1.1J12.1
HUCTOYHUKHU J12.2
yriieBoaopoaoB. IIpupoaHslii n 32
MTOILY THBIM

He(TSHO ra3bl, UX COCTaB U
ucnons3zoBanne. Cocra HEQTH U ee
nepepadortka. Hedrempomyxrer. Oxpana
OKpYXKaloIe Cpeabl Mpu
HedTenepepaboTKe U TPaHCTIOPTHPOBKE
HedTenpoaykToB. /JIek/

7.7 | Xumus B ctpoutenscrse. Llement. beto. 2 2 1 JI1.1J12.1
TTonGop onTUMANBHBIX CTPOUTEIBHBIX J12.2
MaTepHalIoB B MPAKTUYECKON 22
JIESATELHOCTH
YeJoBeKa
/JTex/

7.8 | Xumus u sKonorust. XuMHIeckoe 2 2 1 JI1.1J12.1
3arpsi3HEHne J12.2
OKpY KaIOIIeH CPelbl U €ro MocieCTBHS. 22
Oxpana ruapocdepsl, MOYBHI,
aTMocepsl,

(opsI U (hayHbI OT XUMHUYECKOTO
3arpsi3HEHUS
/JTex/
7.9 |/3auérCOn/ 2 0 J1.1

5. ®OHJ] OIEHOYHBIX CPEJICTB

Komruiekt BonpocoB [yis co0ece10BaHus

Paznen 2. TeopeTnyeckrue OCHOBBI OPraHMUECKONH XUMHUHU.

1. TeopeTruecKre OCHOBBI OPraHUYECKON XHMMUH.

2. Knaccudukarus opraHHueCKHX COCTUHCHUIA.

3. Turbl XUMIYECKUX CBSI3EH B OPraHUYECKHX COCAMHEHHSX (MOHHAsI, KOBAICHTHASI, KOOPJHHAIIMOHHAS, BOJIOPOIHAS).
Paznen 3. YrieBogoposl.

. Teopust crpoenust oprannueckux coenuHenuit A.M. bytneposa.

. Metan. 'omosnorudeckuii psig npeaeabHbIX YITIEBOAOPOAOB.

. U3omepust.

. Homenxkmnarypa.

. XMMHYECKHE CBOMCTBA.

. IIpupoaHbIe HCTOUHUKU YIIIEBOIOPOAOB.

. Peakiiu pagukansHOro 3aMenieHus B ankanax. [anorenuposanue. [ToHsTHE 0 IIEMHBIX MTpoIeccax
. ATICTUIICHOBBIE YTIIEBOIOPO/IBI.

. "'omonornyeckuii psi alleTUIIEHOBBIX YTIIEBOJOPO/IOB.

10. M3omepus. Homenknarypa. CTpoeHue TpoiHO# cBs3u. XUMHYECKHE CBOMCTBA.

11. JluenoBsie yraeBomoposl. OmpeneneHue.

12. YrieBogopoibl ¢ CONPsHKEHHBIME ABOWHBIMU CBS3IME. DPPEKT CONpsHKEHIs. XUMHYECKIE CBOICTBA.
13. llomumepuzanus quenoB. Kaydayku.

14. IluknoankaHbI.

15. Crpoenue, roMosioruueckuii psia. Mzomepus.

O 001N DN A WM~




16. Homenknarypa.

17. XuMuueckue cBOicTBa.

18. Teopust Hanpspkenust bariepa. Kondopmarus nukiorekcasa.

19. Crioco0bl mosry4yeHusl.

20. HenpenenbHble aquIUKINYECKHE YTIIeBo10poabl. CTpoeHHe, TOMOJIOTHS, H30MEPHs, HOMEHKIATYpa, (PU3UKO-XUMUYECKUE
CBOICTBa, CIOCOOBI TIOJTY4EHHUS.

21. l'omonorudeckuii psa OeH3071a.

22. Uzomepwus.

23. HomeHnknarypa.

Paznen 4. Kucnoponoconepsxanme opraHndecKue COSIIHEHHSI

. [IpenensHBIE OTHOATOMHBIE CIIUPTHL. | OMONTOTHYECKUH PAI.

. U3omepusa. Homenknarypa. Xummdeckue cBoiictBa. CrIOCOOBI TOMyYeHUS.

. Tpéxaromusie cimptel. Onpenenenne. M3omepus. Homenkiarypa.

. I'munepun. Xumudeckue cBoricTBa. TexXHUUYECKHE CIIOCOOBI MOJTyYCHHUS.

. ®enon. Knaccudukarus. Homenknatypa. M3omepus.

. Xumuueckue cBoicTBa. OTiInyKe OT CIUPTOB.

. Anmpaeruapl. 'oMoornaeckus psi.

. U3omepust.

. Homenknarypa.

10. XuMuueckue cBOMCTBA.

11. Cnoco0bI moy4ueHusl.

12. Keronsl. Ctpoenue. ['omonornyeckuii psa. M3omepus. Homenknarypa.

13. Xumuueckue cpoiictBa. OTiuune oT anbaeruoB. CriocoObl MOMy4eHHS.

14. OtHOOCHOBHBIE TIpeieIbHbIC KUCIOTHI. ['oMonorunueckuii psa. M3omepus. Homenknarypa. Xumudeckue coiictsa. CriocoObl
MOy 4eHuSI.

15. JIByXOCHOBHBIE TIpE/ICIIbHBIE KUCIOThL. XUMU4ecKue cBoicTBa. CriocoObl MOTy4YeHUsI.

16. Croskubie 3¢upbl. CriocoObl oTydeHus. XMMUYECKHE CBOMCTBA.

17. XKupsl. CoctaB. CtpoeHue. XuMu4eckue cBoiictsa. Mblia.

18. I'mroko3a Kak mpencraBuTels anpao3. Crpoenue. [ukimaeckrne Gpopmbl. XUMUUECKHE CBOWCTBA.

19. TTomucaxapuapl. Kpaxman. Ctpoenne. CoiicTsa.

20. LHemmrono3a. CTpoeHue u XUMHYECKHAE CBOMCTBA. | maponu3 nemmono3sl. [IpuMeHeHne mpon3BOIHBIX EJUTIOJIO3BL.
Pazpmen 5. A3zorcomeprkariie opraHUIecKue COeTUHEHMSI

1. AMUHBI TpeAeNBHBIX yTiieBonoponoB. Mzomepus. Homenknatypa. Xumudeckue cBoiictBa. CriocoObI MOTyYeHHSI.

2. Amunoxkucnotsl. U3omepusi. Homenkinarypa. Xummudaeckre CBOMCTBA.

3. benku. Onpenenenue, CTpoeHUE.

4. Tunebl cBszel B Oeskax (NMEeNTUAHBIC, BOAOPOIHBIC, TUCYJIb(UAHBIC, HOHHBIC). YPOBHH OpraHU3allii OCIKOBOM MOJICKYJIbI.
Paznen 6. O6mias xumust. TeopeTndeckre OCHOBBI XUMHH.

1. OcHoBHBIE MTOHATUS! XUMHUU. OTHOCUTEJIbHASI aTOMHAsI M MOJIEKYJISIpHAs Macca.

2. 3aKOHBI HIeANIbHBIX T'a30B. 3aKOH ABOTaJpo U CIEICTBUS U3 HETO.

3. OCHOBHBIE TUITBI XUMHYECKUX PEAKLIUH.

4. OKHCIUTETbHO-BOCCTAHOBHUTENBHBIC PEAKIIUH, HX KIacCu(UKAIIUSL.

5. O0mas xapakTepucTrka pactBopoB. Kiraccudukarust pactBopoB. GakTopsl, BIUSIONINE Ha PACTBOPHMOCTb.

6. CriocoOBI BEIpAKEHHUS COCTaBa PaCTBOPOB. PacyeTsl, CBA3aHHBIE C TIPUTOTOBJICHAEM PACTBOPOB 33/IaHHON KOHIICHTPALIUH.
7. llepnomuueckutii 3akoH J.W. MenneneeBa. CBs3b MEPHOANIECKON CHCTEMBI SJIEMEHTOB CO CTPOSHHEM aToMa.

O 00N DN kAWM~

Bomnpocsr k 3auery

1. Teoperruecknue OCHOBBI OpraHuuecKoi Xumun. Kitaccnbukanus opraHn4ecKix coeMHeHui. THUITBI XUMHYECKUX CBSI3eH B
OpPraHMYECKUX COCTUHEHUX (MOHHAsS, KOBAJICHTHAS, KOOPANHAIOHHAS, BOJOPOTHAS).

2. AuetuneHoBble yraeBoiopoasl. ['omomornueckwnii psia. M3zomepus. Homenknarypa. Ctpoenue TpoiiHO# cBsi3u. XUMHUYECKUE
CBOI{CTBA.

3. lueHoBbie yrieBoaopobl. OnpeaeneHue. YrieBo10po/Ibl C CONPSKEHHBIMU JBOWHBIME CBs3IMU. [lomuMepH3anus JMeHOB.
Kayuyku.

4. T'omonornyeckuii psix 6enzona. Mzomepus. HomeHnknarypa.

5. Hukmoankanel. M3omepus. Homenknatypa. Xumudeckue cBoicTBa. CIiocoOBI OTyUYSHMS.

6. I'anoreHoNpoON3BOHBIE TPEICIBHBIX YIIIeBOI0poAoB. M3omepus. Homenknarypa. Xumudeckue cBoiictBa. CriocoObl IoJIy4eHusl.
7. llpenenbHbIe OMHOATOMHBIC CIUPTHL. I oMonormdeckuit psj. M3omepus. Homenknarypa. Xumudeckue cBoiictBa. CriocoOst
OJTyYeHU .

8. ®enon. Kimaccudukanus. Homenknarypa. M3omepus. Xumuueckue cBoiicTBa. OTIMYNE OT CITUPTOB.

9. Anpaerunsl. omonoruueckuii psia. Mzomepust. Homenknatypa. XuMmuueckue cBoiictBa. CriocoObl MOy4IeHUsI.

10. OtHOOCHOBHBIE TIpEIebHBIC KUCIOTHL. ['oMotorrueckuii psia. M3omepus. Homenknatypa. Xumudeckue cBorictBa. CriocoObl
MOy 4eHuSI.

11. Amuas! kuciot. ['omonornyeckuii psa. Homenknarypa. Xumudeckue coiictBa. CriocoObl MOTyYeHUsI.

12. Cnoxxubie 3¢upbl. CriocoObl nomy4yeHus. XMMAYECKHE CBOICTBA.

13. XKupsl. Cocras. CtpoeHue. XuMU4eckue cBoiicTsa. Mblia.

14. AMuHBI IpeNIeNbHBIX yriieBoaopoaoB. M3omepus. Homenknarypa. Xumuueckue cBorictBa. CriocoObl MOTyYeHUSI.




15. Amunsl apomaTuyeckoro psaa. Onpeneneaue. AummH. [lonydyenne. Xumuueckue cBoiicTsa.

16. Amunokucnotsl. U3omepus. HomeHknatypa. XumMuueckie CBolcTBa. AMPOTEPHOCTb.

17. Tmoko3a Kak npencTaBuTens anbao3a. Ctpoenue. [{uknuueckue popmpl. XMMHUYECKHUE CBOHCTBA.

18. Jucaxapunsl. Caxapoza. CTpoeHHE 1 CBOWCTBA.

19. TTonmucaxapuapl. Kpaxman. Ctpoenne. CoiicTBa.

20. Hemmtono3a. CTpoeHue U XMMHUECKHE CBOWCTBA. 1 Maponu3 1eutonossl. [IpuMeHenre mpou3BoIHbIX LEJUTI0I03BL.

21. benku. Onpenenenue, crpoeHue. THUIIBI cBsA3el B Oenkax (TeNTHAHBIE, BOJOPOIHbBIE, TUCYILGUIHBIC, HOHHBIC). Y POBHU
OpraHu3ayy OSIKOBOH MOJIEKYJIBI.

22. JiByxaromHble ciupThl. Onpenenenune. M3omepus. Homenknarypa. DTHIICHTITUKOIb. XUMAYeCKre CBOHCTBA. CIOCOOBI
nonyuenus. [Ipumenenue.

23. Keronsl. Ctpoenue. ['omonornueckuit psg. M3zomepusa. Homenknarypa. Xumuueckue cBoicTBa. OTIMYNE OT alIbJETHIIOB.
CriocoOBl MOy 4eHHUSI.

24. ®pykTo3a Kak mpeacTaBuTens kero3. Ctpoenue, Tayromepusi. CoiictBa. OTau4dne OT TIIOKO3BIL.

25. Teopwust cTpoeHust opranndeckux coenuHennii A.M. byTtieposa.

26. OcHoBHBIE IOHATHSA XUMUKH. OTHOCUTEINILHASI ATOMHAS U MOJICKYJISIpHAS Macca.

27. AToM, MOJIEKYJIa, BEIIECTBO.

28. 3aKOHBI UJCaIbHBIX ra30B. 3aKOH ABOTaJIpo U CIICACTBUS U3 HETO.

29. OCHOBHBIE THITHI XUMUYECKHUX PEAKIIHHI.

30. OKHCITUTETbHO-BOCCTAHOBHUTENBHBIC PEAKIINH, X KITacCH(UKAIUSL.

31. O0wmas xapakrepucTrka pactBopoB. Kiaccudukanus pactBopoB. DakTopsl, BIUSIOMINE HA PACTBOPHMOCTD.

32. CnocoObI BBIpaKEHHS COCTaBa PaCTBOPOB. Pacuersl, CBS3aHHBIE C IPUTOTOBICHHEM PACTBOPOB 331aHHOM KOHIICHTPALIUH.
33. Ilepuomuueckuii 3akox JI.11. MenaeneeBa. CBsi3b NEPUOANYECKOI CUCTEMBI 3JIEMEHTOB CO CTPOCHUEM aTOMA.

6. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U

6.1 Ilepeyens MpOrpaMMHOro odecnedeHust

6.2 IlepeyeHb HH(POPMALMNOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJIMHBI (MOJAYJIS)

Homep ayn. |Ha3znavenue OobopynoBanue u IO |Bm[ 3aHATHUSA

1209 JlaGopaTopus oO1wei xummun CroJbl yyeHHueckue — 22 mrT., 1ab0paTopHbIe CTOJBI — 6 IIT.,
CTOJI TIperoaaBatesi — 1 IIT., CTYJIbSI — 35 MIT., TPOSKTOP
EPSON EB-X7 — 1 mr., skpan 180*180 cm. — 1 ., 10cKa
MeJoBas — | IT., HarJIAAHbBIEe TOCOOuS, mKad — 1, KOMITBIOTEPHI
-6 wT.

8. YYEBHO-METOJUYECKOE 1 ”THOOPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOY.JISA)

8.1. Pexomenayemas Jureparypa

8.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTEIN 3ariaBue H3parensCcTBO, TOA
JI1.1 |HoBommuckuiit L.M., |Xumusa: Yueonuk ms 10 (11) kinacca obmieo6paszoBatenbubix  |OOO "Pycckoe cioBo-
HoBommnckas H.C. OpraHu3anui yueOHuk", 2018
8.1.2. JlonosHuTebHAS IUTEpPaTypa
ABTOpBI, COCTaBUTENHN 3arnasue WznarenscTBO, TON
JI2.1 |JI. H. biunos, W. J1. Xumust: yaeouuk ais CI1O Cankr-IlerepOypr : Jlans, 2021
[epdunora, T. B.
CoxkoitoBa.
JI2.2 |H. M. BocrpukoBa, . |Xumus: yueGHoe nmocodue Kpacnosipck : COY, 2020
B. ly6oBa, I'. A.
Kopomnesa

8.2. Pecypchl nHpOpMALMHHO-TEIeKOMMYHUKAINIMOHHOI ceTn "HTepHeT"

D1 | Xumus-omnaiin. Oprannyeckas xumust. Pexxum moctyma: https://himija-online.ru/category/organicheskaya-ximiya

32  [Xumus-onmaitn. Xumus B Tabnunax. Pexxum nocryma: https://himija-online.ru/category/ximiya-v-tablicax
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A. B. Manyiinos, B. 1. PogronoB. OcHoBbl xumun. MHTepHeT-y4eOHnk. Pexxum nocrymna: http://www.hemi.nsu.ru/

9. METOJAWYECKHUE YKA3AHUS JUISI OB YYAIOIIMXCS IO OCBOEHUIO TUCIUILINHBI (MOIY.JIs)




JIMCT BHECEHU A UBMEHEHUIA

JlaTa BHeceHMsI
M3MeHeHMit

Ne mporokona
3acefaHus
Kadeapol

Conep:xaHue n3MeHeHU

IToanuce,
npenoaaBaTeJisi,
BHOCSIIIET0
H3MEeHeHUs




