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1. e ocBOCHUSA TUCUHMILIMHBI (MOAYJIA)
OCHOBHBIMU IeJIsIMHU OCBOCHHUA OUCITUITIIMHBI (MOI[y.]'IH) ABIIAKOTCA:
- IPUOOPETEHNE TEOPETUYECKUX 3HAHUHN, HEOOXOJUMBIX ISl (POPMHUPOBAHUST OCHOBHBIX TOHS-
TUWA B3aUMOCBSI3U CBOP'ICTB, CoCTaBa U CTPOCHHA MOJICKYJ BCEIICCTB, UX I/I,Z[CHTI/Iq)I/IKaHI/II/I;
- pa3BUTHE y O0YYArOMINXCS JTUYHOCTHBIX KayecTB, (POPMHUPOBAHUE OOIIEKYIbTYPHBIX U
obmenpodecCuoOHAIBHBIX KOMITETEHIIUMN.

2. MecTOo IMCHUILVIMHBI B CTPYKTYpe 00pa30oBaTeibHONH MPOrpaMMbl

JucrunianHa «AaHAIATAYECKas XUMHS H  (PU3UKO-XMMHUYECKHE METOAbl aHAIM3ay
otHocutcs K brioky 1. Iucuumuimaet (Moaynn) O6s3atenbHas yacts (51.0.05).

OcBoeHuE TaHHON JNUCIUIIMHBI OCHOBAHO HA 3HAHUSIX, YMEHHUSIX U HaBbIKaX TaKUX JIUC-
[UIUIAH, KaK : «Opranndeckas xumusy», «OO0mas u Heopranudeckas XuMus», «OCHOBBI OMOXH-
Mun». B cBOW odepenn, MUCHUILIMH (MOJYJIb) SIBISETCS OCHOBOIIOJNATAIOIICH ISl M3ydeHUs
nocienyromux nucuumini: «dusuonorus pacrenuity, «llumesas OuorexHomorus», «buorex-
HOJIOTHS PACTCHHI», «DKOJOTHYECKast OMOTEXHOJIOTHSI.

3. [lnanupyemMble pe3yabTaThl 00yYeHHs M0 JUCIHHILUINHE (MOIYJIIO0),
COOTHECEHHbIE ¢ IVIAHNPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHS 00Pa30BaTeIbHOI
NMPOrpaMMblI

OcBoeHue TUCIUITIMHBI HANIPaBJICHO Ha (POPMHUPOBAHUE CIEAYIOMINX KOMIIETSHIUH:

VYK-1. CnocoGeH ocyIecTBIATh MOUCK, KPUTUUECKUI aHAIU3 U CUHTE3 MH(POpPMALIUH, [TPH-
MEHSITh CUCTEMHBIN TIOJIXO/T ISl PEIICHUS IIOCTABIICHHBIX 3a7a4

OIIK-1. CnocobOeH u3yuyaTb, aHAJIW3UPOBATh, HCIIOJIB30BaTh OUOJIOTMYECKHE OOBEKTHI U
IPOIIECCHI, OCHOBBIBAsICh Ha 3aKOHAX M 3aKOHOMEPHOCTAX MAaTEeMAaTUYEeCKHX, (DM3NYECKHX, XU-
MHUYECKUX U OMOJIOTUYECKUX HAyK U MX B3aUMOCBSA3SIX

OIIK-7. CriocoOGeH mpoBOAUTH 3KCIEPUMEHTAIbHbBIE UCCIIEIOBAHUS U UCIIBITAHUS 110 3aJaH-
HOW MeTOoJuKe, HaOMIOJeHNUs U M3MepeHusi, o0padaThiBaTh U MHTEPIPETUPOBATH HKCIEPUMEH-
TaJIbHBIC JJAHHBIE, TPUMEHSS MaTeMaTndeckue, pu3ndeckue, GU3NKO-XUMHUECKUE, XUMHUYECKHE,
O6uosnornyeckne, MUKpOOHOJIOTHUECKUE METOIbI

Kona u naume- Kputepuu onieHrBaHus pe3ynbTaTOB 00yUEeHHUS
HOBaHUE YHU- Kon u HHU3KUN
BEPCAIBHOMN HAaMMEHOBA- (momoporo-

KOMIICTCHIIUH | HUE MHAWKA- | BEIHA, KOMIIC-

TOpa I0CTU- TEHIUS HE N o
MOPOTOBBIN | 0A30BBIi MPOJABUHY-
JKEHUs YHU- | chHOpMHUpPO- .
BEPCAIBHBIX BaHa) et
KOMIIETEH-
AN70%1

KaTel"OpI/ISI YHUBCPCAITBbHBIX KOMHCTGHHI/II\/’I - CucremMHoe 1 KPUTHYCCKOC MBIIIJIICHUC

VK-1. Cnoco- | Ud-1yx1 — He ama- | Cmabo aHa- B nmocra- | Ha  BwICO-
OeH ocy- | AHaNM3upy- | TU3UPYET TU3UPYeT TOYHOH CTe- | KOM YpOBHE
IECTBIISTE €T  IIOCTaB- | IOCTaBIIEH- MOCTABJICH- | IIEHU aHaJIHU- | aHAJH3UPY-
MOWCK, KpU- | JICHHYIO 3a- | Hyl0 3ajady, | Hyl0 3aja- | 3upyeT IO0- | €T TIOCTaB-
TI/I‘-IGCKHIZ )laqy, BBIJAC- | BBIACIIASA cc ay, BBIJIC- CTaBJ'IeHHYIO HeHHYIO 3a-
aHallu3 U CUH- | i ee 0azo- | 6a3oBble co- | Jsist ee Oa- | 3amady, BBI- | Jady,  BBI-
Te3 MH(OpMa- | BEIE COCTaB- | CTaBJISAIONINE, | 30BBIE  CO- | ey ee Oa- | jenss ee
onu, HpI/IMC- JIAOIINC, OCYH_[CCTBJ'DI- CTaBJIAIO- 30BBIC CO- 6a3OBBIe

HATh CHCTEM- | OCYIECTBJIS- | €T JEKOMIIO- | e, OCYy- | CTaBJISIO- COCTAaBJISI-




HBEIM TOIXOX
JUISL  pEIICHUS
IOCTaBJIEH-
HBIX 3a7a4

€T JEKOMIIO- | 3ULMI0 3aJa- | NIECTBISET | IHe,  OCYy- | IOIIHUeE,
3ULMIO 33fa- | YU JEKOMIIO- LIECTBIISET OCYILIECTB-
4u 3ULMI0  3a- | IE€KOMIIO3U- | JISIeT ze-
Ja4un LU0 33J1a4l | KOMIIO3HU-
LU0 3a7a41
NA-2yk1 - | He  moxer | Hemocra- Hocratouno | YcnemHo
Haxonutr u | HAXOAUTH U | TOYHO XOpOIIO HaxoIuT U
KPUTUYECKH | KPUTHYECKH | HAXOJUT U | HAXOOUT M | KPUTUUYECKH
AQHAJIU3UPYET | AHAIU3UPO- | KPUTUUYECKH | KPUTHYECKU | AHAIU3UPY-
uHpopma- BaTh HMH(OP- | aHATM3UPY- | AaHATU3UpPYET | eT HHDOp-
M0, HeoO- | mamuio, He- | eT  uHbop- | uHbopMa- Malup, He-
XOJUMYIO 00XOAMMYIO | MalMIO, He- | U0, HE00- | 00X0aAUMYIO
JUISL pEIIeHUs | ISl pelIeHusl | OOXOAUMYIO | XOAUMYIO JUIsL  pelie-
IIOCTaBJI€H- | [IOCTABJIEH- | JUIsl pelle- | JJs pelIeHUs | HUs 1o-
HOH 3ajjaul | HOM 3a/lauu | HUs MO- | IOCTABJIEH- | CTABJICHHOMU
CTaBJICHHOM | HOW 3a/Ja4u | 3aJ1a4u
3a/1a4u
NJ-3yk1 - | He  moxer | Cnabo pac- | Xoporio OtanyHO
Paccmarpu- | paccMatpu- | cMaTpuBaeT | paccMarpu- | paccMaTpH-
BaeT BO3- | BaTh BO3- | BOBMOXKHBIE | BaeT BO3- | Ba€T  BO3-
MO>XHBIE Ba- | MOXKHBIE Ba- | BAPUAHTHI MOXXHbIE Ba- | MOYKHBIE
pUAHTBl pe- | pUaHThl  pe- | peLICHUs pUAHTBl pe- | BApUAHTHI
HIeHUsl 3a/a- | WIEeHUs 3aja- | 3a/1ayu, HIEHUS 3a/1a- | peuIeHus
YM, OLIEHUBAs | YH, OLICHNUBAsl | OLIEHUBAs 4M, OLIEHUBAs | 3a/1a4H,
UX JIOCTOMH- | UX JOCTOMH- | UX JIOCTO- | UX JOCTOMH- | OLICHUBas
CTBa M HEJO- | CTBA M HENO- | UHCTBA U | CTBA W HENO- | UX  JIOCTO-
CTaTKH CTaTKH HEJIOCTaTKU | CTaTKU UHCTBA U
HEJ0CTaTKU
N-4yk1 —| He  wmoxer | HeyBepen- | JJocratouno | OrminuHO
Aprymentu- | popmupo- HO (opmu- | yetko  op- | popmupyer
poBaHo ¢op- | BaTh co0- | pyeT co0- | Mupyer cob- | coOCcTBEH-
MUpPYET C€OO- | CTBEHHBIE CTBEHHBIE CTBEHHbIE HBIE CYXJIe-
CTBEHHBIE CY)KJIEHUSI U | CYXKACHUS U | CY)KICHUS U | HUS u
CY)KICHHUS U | OLIEHKH, OT- | OIICHKH, OLICHKH, OT- | OLICHKH, OT-
OLIEHKH, OT- | JIn4aeT ¢ak- | OIMYaer andaer (ak- | Judaer
andaeT (ak- | Tl OT MHe- | pakTel  OT | TBI OT MHe- | GaKkThl  OT
TBl OT MHE- | HUM W WH- | MHGHUM W |HUM W MH- | MHEHHHU H
HAW W HWH- | TEpIpEeTauuid | MHTEepOpe- | TepIpeTauui | HHTepIpe-
TepHnpeTanuil | B paccyxie- | Tauun B | B paccyx/e- | Tauui B
B paccyxkje- | HUAX JPYruX | pacCyxkjae- | HUSX APYTUX | paccyxnie-
HUAX JAPYTHX | YYaCTHUKOB | HUAX JIpy- | YYaCTHUKOB | HUSIX  JpY-
YYaCTHUKOB | J€STEJIbHO- TUX ydYacT- | JeTeJbHO- | TUX y4acT-
JESATEIBHO- CTH, TPHUHHU- | HUIKOB Jesi- | CTU, NPUHH- | HUKOB Jes-
CTH, MpPHUHH- | MaeT 00O0C- | TEIBHOCTH, | MaeT 000C- | TENBHOCTH,
MaeT 000c- | HOBaHHOE IIPUHUMAET | HOBAaHHOE MPUHUMAET
HOBaHHOE pelieHue mo- | 060cHo- pelieHre no- | 000CHOBaH-
pellIeHue I0- | CTaBJICHHOW | BAHHOE pe- | CTaBJIIEHHOM | HOE pelle-
CTaBJICHHON | 3ajauu HIEHHE TI0- | 3a/la4yu HUe 1o-
3a1a4u CTaBJIICHHOM CTaBJICHHOMN
3aJ1aun 3a/1a4m




N-5yk1 —| He  moxer | HeyBepen- | Joctatouno | OTiamdnHO
Ompenensier | onpeaensatb | HO  Omnpe- | YeTKO oOImpe- | ONpenemseT
U OILICHHUBACT | U OIECHUBATH | ACAICT U | JEISAET U | 1 OIICHUBA-
MOCJICACTBUS | MOCJIECJACTBUS | OLICHUBAET | OLICHUBAECT €T Iocen-
BO3MOXKHBIX | BO3MOXHBIX | IIOCIIE- IOCHEACTBUS | CTBUS  BO3-
peleHuit peleHuit CTBUsI BO3- | BOBMOXHBIX | MOXHBIX
3aJ1a49u 3aJ1a49u MOKHBIX peleHuit pelIeHuni
peLeHuit 3a/1a4uu 3a1a4uu
3aJ1a49u
Kareropus o6mienpodeccnoHaIbHBIX KOMIETSHIINI — EcTecTBeHHOHAYYHAS TTOATOTOB-
Ka
OIIK-1. Cmo- | U-lonka — NI-1lomnk-1 He s3Ha- [Timoxo Xoporro
coOeH wu3y4arts, | JleMoHCcTpH- — JIeMOHCTpHU- | €T OCHOBHBIC | 3HAET OCHOB- | 3HACT OCHOB-
aHAJIM3HUPO- pyeT 3HaHHE | pyeT 3HaHHE | 3aKOHBI U | HbIC 3aKOHBI M | HBIE 3aKOHBI
BaTh, MCIIOJb- | OCHOBHBIX OCHOBHBIX 3aKOHOMEp- | 3aKOHOMEpPHO- | ©  3aKOHO-
30BaTh OHOJIO- | 3aKOHOB U | 3aKOHOB M 3a- | HOCTH MaTe- | CTH MaTeMa- | MepHOCTH
THYECKHe O00b- | 3aKOHOMEPHO- | KOHOMEPHO- MATHYECKHX, | THYCCKUX, MaTeMaThye-
eKTHl H TIpO- | CTed MareMa- | cTeid mareMa- | pu3udeckux, | GU3WYECKUX, | CKuX, (Qu3u-
LECChl, OCHO- | THYECKHUX, THYECKHUX, XUMHYECKHX | XUMHYECKUX U | YECKHX, XH-
BBIBAsSICh Ha | Qusnyeckux, | Qu3MUYecKHX, | MW OHoNoru- | bGuosoruye- MHUYECKHX U
3aKOHAaX M 3a- | XUMUYECKUX U | XUMUYECKUX U | YeCKUX HAyK | CKMX HayK U | Omonoruue-
KOHOMEPHO- ouoJoruye- OuojIoruye- W WX B3aW- | X  B3aWMO- | CKMX HayK H
CTIX MaTeMa- | CKHX HayK M | CKHX HayK M | MOCBs3ed B | CBsA3ed B OHMO- | MIX  B3aUMO-
TUYECKUX, (HU- | UX  B3aUMO- | UX  B3aUMO- | OMOTEXHOJIO- | TEXHOJIOTHYE- | CBs3CH B
3WYECKUX, XH- | CBsA3eld B OWO- | CBsA3el B OMO- | THYECKOM CKOM IIpOW3- | OMOTEXHOIIO-
MHYECKUX U | TEXHOJIOTHYE- | TEXHOJIOTHUYC- | TIPOU3BOJI- BOJICTBE THYECKOM
OMOJIOTMYECKUX | CKOM TPOU3- | CKOM TIPOHU3- | CTBE TIPOU3BO/I-
HAyK U WX B3a- | BOJCTBE BOJICTBE CTBE
UMOCBSA3IX U-2o0mk1 — | UW-20mk1 — | He BBIABIS- | He Bcerda | Jlocrarouno
Brissisier BrisBiiser €T CYUIHOCTh | BBISBIISET 4acToO  BBI-
CYIIHOCTh Y | CYU[HOCTh Y | © OCOOCHHO- | CYyIIHOCTh U | SABJSET CYIII-
OCOOEHHOCTH | OCOOCHHOCTH | CTH OHOJO- | OCOOEHHOCTH | HOCTh U OCO-
ouonoruye- ouosoruye- THYECKUX Ouonoruue- OCHHOCTH
CKHMX O0OBeK- | CKUX O00beK- | 00beKTOB U | CKHX 00BeK- | Ouoyoruue-
TOB W TMPOIEC- | TOB U TPOIEC- | MPOIECCOB, TOB M MpOIEC- | CKUX O00BEK-
COB, OCHOBBI- | COB, OCHOBBI- | OCHOBBIBAsSICh | COB, OCHOBBI- | TOB H MpO-
BasCh Ha 3a- | BasCh Ha 3a- | HA 3aKOHAX W | BasChb Ha 3a- | [IECCOB, OC-
KOHAX W 3aKO- | KOHaX M 3aKO- | 3aKOHOMEpP- | KOHaX U 3aKO- | HOBBIBAsCh
HOMEPHOCTSAIX | HOMEPHOCTSX | HOCTSIX Ma- | HOMEPHOCTSIX | Ha 3aKOHAaX M
MareMarhye- | MaTeMaThde- | TeMaThde- MaTeMaTuye- | 3aKOHOMeEp-
CKHX, (usnde- | CKUX, Gusnde- | CKuX, QU3U- | CKUX, pU3NYe- | HOCTAX  Ma-
CKHX, XHMH- | CKHX, XHMH- | YeCKHX, XHU- | CKHX, XHMH- | TeMaTHye-
YECKUX U OMO- | YeCKUX U OMO- | MUYECKHX U | YECKUX U OWO- | CKUX, (Hu3H-
JIOTHYECKUX JTIOTHYECKHUX Ouojornye- | JOrHYECKHX YECKHMX, XH-
HAyK ¥ WX | HAYK W WX | CKUX HAyK M | HAYK W WX | MUYECKUX |
B3aMMOCBS3SIX | B3aHMOCBS3SX | UX B3aWMO- | B3aMMOCBS3AX | OMOJIOrHYe-
CBSI3X CKHX HayK H
UX  B3aMMO-
CBSI3SIX
Kareropus obmenpodeccuoHanbHbIX KoMIeTeHIMI - VccnenoBanus, KyabTypa dKc-
IEPUMEHTA
OIIK-7. Cmno- | Ul-lonk-7 — | He Bnageer | He Bcerna | locrarouno | Beerga
cobeH mpoBo- | Brmageer me- | MeToauKoOM BJIaJIEET JacTO  BJIa- | BIaZeeT WU
JIUTh  DKCHe- | TOJAUKOM OKCIEPUMEH- | METOOMKON | IEET  METO- | IPUMEHSET




pUMEHTAITb- SKCTIIEPUMEH- | TAIBHBIX HC- | IKCIIEPHU- JTUKOW  9KC- | METOJIUKY
HBIE HCCJICNO- | TAJbHBIX MC- | CIICIOBAaHUNM | MEHTAJIb- MepPUMEH- JKCIIepH-
BaHHWS W WC- | CACAOBAaHUN | M KCHBITA- | HBIX HCCJE- | TAJIBHBIX HC- | MEHTAJIb-
NBITAHMS 110 | I HUCIBITAa- | HUM, HAOMIO- | IOBAaHUU W | CICAOBAHMI | HBIX HCCIIE-
3aJaHHOH Me- | HUM, HAOJIIO- | AEHUH W W3- | HCOBITAaHUH, | U UCOBITA- | JOBAaHUU U
TOJINKE, JEHUUA M WU3- | MEpEHHI HaOIro/1e- HHI, HAOJIO- | UCIIBITAHUN,
HaOJIFOAEeHUS MEpEHUI HUU W u3- | HIeHuii U u3- | HaOroe-
U U3MEpeHus, MEepeHun MepeHui HUA WU U3-
00pabaThIBaTh MEpeHU I
u unrepnpe- | U1-2onk7 — | He ymeet | He pmocra- | Xoporio OTiu4HO
TUPOBATh YmMmeer o0pa- | o6pabarsI- TOYHO yMe- | ymeeT oOpa- | ymeer 00-
DKCIEpUMEH- | OaThIBaTh W | BaThb M WH- | €T o00paba- | 6aTeiBaTh U | pabaTbiBaTh
TalbHBIC JaH- | HHTEPIPETU- | TEPIPETUPO- | THIBAThb M | UHTEPIPETH- | U HHTEp-
HbI€, IIPUME- | pOBaTh OJKC- | BaTh OKCIIe- | MHTEPIpPE- | pOBaTh DJKC- | MPETUPO-
HAg MaTeMa- | IepUMEH- pUMEHTaIb- | TUPOBATH nepuMeH- BaTh JKCIIC-
TUYeCcKue, QU- | TabHBIE HBIC JTaHHBIC, | IKCIICPH- TaJbHbIC pUMEHTAITb-
3uueckue, (Gu- | JaHHEIE, TIPUMEHSIS MEHTaJIb- JTAaHHBIC, HbIC  JIaH-
3UKO- TIPUMCHSIS MaTeMaThye- | Hble  JaH- | IPUMCHSIS HBIC, TIPH-
XUMUYECKHE, | MaTeMaThye- | CKHue, OWO- | Hble, TIpH- | MaTeMaTU4e- | MCHSS  Ma-
XUMHYECKHE, | CKue, Owuo- | (pu3mueckue, | MEHsss Ma- | CKue, Ouo- | TeMaTude-
OuoJiornue- buznveckue, | XUMUYECKHe, | TemaTude- | pusnueckue, | ckue, OHO-
CKHE€, MHKDO- | XUMUYECKUe, | Omonorude- | ckue, OWO- | XUMHYecKue, | pu3ude-
ouosoruue- Ouoyiormye- | CKMe, MHK- | (hu3nde- Ouosoruye- | CKME,  XHU-
CKHE€ METOABI | CKUE€, MHK- | pOOMONOTH- | CKHME, XH- | CKHe, MHUK- | MUYCCKHE,
poOHOJIOTH- | YeCKue Me- | MUYeCKHe, | poOMOJIOTH- | OHMOoJIoTHYe-
YECKHE  Me- | TOJbI OMOJIOTHYE- | YECKHE ME- | CKHE, MHMK-
TOMBI CKHE, MHK- | TOJBI poOuonoru-
pobuoso- YECKUE Me-
THYECKUE TOBI
METO/IbI
- He npumens- | He Bcerma | Jlocrarouno | Beerna
3orK-7 -|er B TpO- | IPUMEHSET | MPUMEHSET B | IPUMCHSCT
[Tpumensier | dheccuonans- | B mpodec- | mpodeccuo- | B mpodec-
B npodeccu- | HOH Jiesd- | CHOHAJIb- HaJBbHOM Jie- | CHOHAJIbHOU
OHAJIBHOU TEITLHOCTH HOM  Jies- | ATCIBHOCTH | JACATEIBHO-
eTENBLHO- OuoJiornye- | TEILHOCTH | OMOJIOTHYE- cTH Ouomo-
CTH OWOJIO- | CKHE W MHK- | OMOJIOTHYEe- | CKHE W MHK- | THUECKHE |
TUYECKHE U | pOOMOJIOTH- | CKHE U | poOuosoTH- | MUKPOOHO-
MUKpPOOHO- YecKUe Me- | MUKpOOHMO- | YeCKue Me- | JIOTUYECKUe
JIOTUYECKHE | TOOBI HMCCIIe- | JOTHYECKHE | TOObI HCCIIe- | METOABI HC-
METOJBl HC- | JIOBAHHUS METO/BI HMC- | JIOBAHHS CJICIOBAaHMS
CIICTIOBAaHMUS | MUKPOOPTa- | CJICIOBaHUS | MEKpPOOpra- | MHKpOOpra-
MHUKpPOOpTa- | HU3MOB (BH- | MUKPOOP- HHU3MOB (BH- | HHI3MOB
HU3MOB (BH- | pycOB, 0ak- | TaHU3MOB pycoB, 0ak- | (BUPYCOB,
pycoB, ©0ak- | Tepuii) (BUpYCOB, TEPHIL) Oaktepwii)
TepHil) OakTepuit)

B PE3YIbTATC OCBOCHUA JUCHUIIJIMHBI (MO,Z[yJ'ISI) o6yqafo1u1/1171051 JOJDKCH:

3HAaTh:

- OCHOBBI CTPOEHUSI aTOMOB ¥ MOJIEKYJI

- OCHOBHBIC 3aKOHBI eCTeCTBeHHOHay'-IHI)IX AUCHUIIIINH B HpO(l)eCCI/IOHaHBHOfI ACATCIIBHOCTH,
- OCHOBBEI TGOpI/II/I XHMH‘IGCKOﬁ CBSI3HU B COCAMHCHUAX paSHBIX THUIIOB,

- OCHOBBI CTPOCHHS BEIIECTBA B KOHJICHCUPOBAHHOM COCTOSIHHH;



- OCHOBBI XUMHUYECKOW TEPMOANHAMMUKHY;

METO/bl OITUCAHUSI XUMUYECKHUX PABHOBECUH B PACTBOPAX JICKTPOJIMUTOB ;

TUIPOJIN3 COJEH;

OCHOBBI XUMUYECKON KUHETHKU;

- XUMHYECKHME CBOMCTBA 3JIEMEHTOB pa3inyHbIX rpynn Ilepuonnueckoi cucrems! .M.
MeHzeneeBa M UX COCIMHCHUM;

- OCHOBBI OKHCIIMTEIIBHO-BOCCTAHOBUTEIIBbHBIX PEAKLIUN;

- CTPOEHHE U CBOMCTBA KOMIIJIEKCHBIX COECIUHEHUM.

Ymers:

- OIIPEAEIIATH 110 CIIPABOYHBIM JAHHBIM 3HEPIeTUUYECKUE XapPAKTEPUCTUKU U T€OMETPUIO
MOJIEKYJI, TEPMOJMHAMHUYECKUE XapaKTEPUCTUKN XUMUYECKUX PEaKLUil, BeJMunHbl pH u
XapaKTEPUCTUKH TUCCOLUALUH IIEKTPOJIUTOB,;

- IPOM3BOJIUTH PACUYEThl KOHLEHTPALMU PACTBOPOB PA3JIMYHBIX COCIUHECHUH ;

- ACII0JIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLUHUIUIMH B MPodeccrnoHalbHON
JEATEIbHOCTH, IPUMEHSTh METO/Ibl MATEMAaTUYECKOTO aHAIN3a U MOACIIMPOBAHUS,
TEOPETHYECKOTO U 3KCIIEPUMEHTAIBHOIO UCCIIEIOBAHUS

Baanern:

- mpueMaMu 0e30macHOi paboThl B XUMUYECKOW J1adopaTopuu;

- CIOCOOHOCTHIO K CAMOOPTAaHU3AIMH U CaMOOOPA30BAHHUIO.

3.1. MaTpuia cooTHeCeHHs TeM/pa31eJi0OB Y4eOHOM TMCUUILIMHBI (MOXYJIsl) U
(popMupyemMbIX B HUX YHHBEPCAJbHBIX U 0011eNPO(eCCHOHAIBHBIX KOMIIe-

TEeHIUN
Paznesnrl, TeMBI TUCITUTIMHBI Komnerenmnu
VK- | OIIK-1 | OIIK-7 | OO01ee KOINYECTBO
1 KOMIIETEHIINH
Pazgenr 1. OcCHOBHBIE MHOHATHS M 3aKOHBI + + + 3
XUMHHU. JDKBUBAJIEHT.
Paznen 2. Ctpoenue aroma. [leprognueckuii + + + 3
3aKOH M MEPHOINYECKasi CHCTEMA
XMMHYECKHX 3JIEMEHTOB.
Paznen 3. PeakiuoHHas CIIOCOOHOCTL Be- + + + 3
[IECTB. XMMHUUECKas CBI3b.
Pa3nen 4. Xumnueckas kuaeruka. CKopocThb + + + 3
XUMHYECKUX PEAaKIUi U METOJIbI €€
pEryJIMpOBaHMSL.
Paznen 5. Xumudeckoe u gazoBoe + + + 3
paBHOBECHE.
Paznen 6. DHepreTrika XUMHUYECKUX + + + 3
MIPOLECCOB.
Paznen 7. Xumudeckne CUCTEMBI: paCTBOPBHI, + + + 3
JIACTIEPCHBIE CUCTEMBI.
Pa3nen 8. KoMIuiekCHEIE COETMHEHUS. + + + 3
Paznen 9. OxkuciaurenbHo- + + + 3
BOCCTAaHOBHUTEJIBbHEIC CBOMCTBA BEIICCTB.
Pasznen 10.051eKTpOXUMHUYECKHE CHCTEMBI. + + + 3
Paznen 11. Hemeramnsl 1 X coe JUHEHHS + + + 3
Paznen 12. MeTaimisl 1 UX COeTUHEHUS. + + + 3
Paznen 13.Xumuueckas Hz[eHTI/I(bI/IKauH;I: Ka- + + + 3
YeCTBEHHBIM M KOIMWYECTBEHHBIA aHAIN3.
Paznen 14. ®usnueckue u GU3NKO- + + + 3
XMMHYSCKHE METOIBI aHAJIM3a BEIIECCTB.




4. CTpyKTYypa H coepKaHue JUCHUILUIUHBI (MOYJIs1)

OO6mas TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3aueTHbIX enunuil, 108 akas. yacos.

4.1. O0beM TUMCHUILVIMHBI U BUABI Y4eOHOM padoThl

KomnnuectBo akaj. 4acoB
110 OYHOM 10 3a09HOMU
Bun 3ansaruit ¢dbopme 00y- dbopme oOyue-
YeHHs HUA
6 cemecTp 2 Kypc
OO6miast TpyA0€MKOCTh TUCITUTUTHHBI 108 108
KonTakTHas pabota 00yJaromuxcs ¢ mpernoaBaTesieM, 1.49. 36 12
AyIUTOpHBIE 3aHATHS, U3 HUX 36 12
JIEKIIUU 18 4
nabopaTopHbIe PAOOTHI 18 8
CamocTosTenbHas pabota o0yyaronmxcs, B T.4. 72 92
npopaboTka y4yeOHOro Marepuaia [0 JUCIHUIUIMHE
(KOHCIIEKTOB JICKIMH, y4€OHHKOB, MaTEpPHAJIOB CETEBBIX 42 60
pecypcoB)
BrinosiHeHne MHIMBUya bHBIX 3aaHUN 20 20
MOITOTOBKA K CcJIaue MOJYJIS 10 10
KoHTpoib 4
By uroroporo KoHTpoIIs 3a4er 3a4er
4.2. JleKuuu
O0beM B akaj. yacax
. oYHas 3a04Has Dopmupyemsie
No Paznen nucuumninHbl (MOAYIS), TEMBI JTEKITHI
¢dopma dhopma KOMIIETCHITUN
o0y4eHusi | oOy4eHHUs
1 | OcHOBHBIE TTOHSTHS U 3aKOHBI XUMUHU. DKBUBa-
JICHT.
1.1. OcHOBHEBIC MOHATHS U 3aKOHBI XUMHHU. 1 VK-1, OIIK-1,
0,25 OIIK-7
1.2.9KBUBalEHT. 1 VK-1, OIIK-1,
OIIK-7
2 | Ctpoenue aroma. [leproandeckuii 3aKoH U Tie-
pHOIUYECKas CHCTEMa XUMHYECKUX JICMEHTOB.
2.1 Crpoenue atoma. [lepuoanueckuii 3aKoH u 0,5 YK-1, OIIK-1,
[epUOANYECKas CUCTEMA XUMUUYECKUX 0,25 OIIK-7
3JICMEHTOB.
2.2 Tlepnonuueckuii 3aKOH U MTEPUOTUIECKAS 0,5 0,25 VYK-1, OIIK-1,
CHCTEMa XMMHUYECKHUX DJIIEMCHTOB OIIK-7
3 | Peakimonnas CIIOCOOHOCTH BEIICCTB.
XuMu4eckas CBsI3b
3.1 PeakunonHas crrocoOHOCTE BEIIECTB. 0,5 VYK-1, OIIK-1,
0’25 OHK'7
4 | Xumnueckasgs KuHeTuka. CKOpPOCTh XMMHYECKHX
PEaKIMii U METOIBI €€ PETYITUPOBAHMSI.




4.1 XuMmndeckass KHHETHKA. 0,5 VK-1, OIIK-1,
0.5 OIIK-7
4.2 CKOpOCTh XUMUYECKUX PEAKIIUN U METOBI €€ 0,5 VK-1, OIIK-1,
peryJIMpoOBaHusl. OIIK-7
5 | Xumuueckoe u (ha3oBoe paBHOBECHE.
5.1 Xumuyeckoe paBHOBECHE. 0,5 0,5 VK-1, OIIK-1,
OIIK-7
6 | DHepreTrka XMMUYECKHX IPOLIECCOB.
6.1 DHepreTrka XMMHUYECKUX TPOIIECCOB. 0,5 0,5 VK-1, OIIK-1,
OIIK-7
7 | XUMHYECKHE CHCTEMBI: PaCTBOPHBI, JAWCIICPCHBIC
CUCTEMEL.
7.1 XuMH4ueckrue CUCTEMEI 0,5 VK-1, OIIK-1,
05 OIIK-7
7.2PacTBOpPBI, TUCTIEPCHBIE CUCTEMBI. 1 VYK-1, OIIK-1,
OIIK-7
8 | KoMmmiekcHble cOoeauHEHU.
8.1 KoMIUIEKCHEBIE COEIUHEHUS. 2 0,5 VK-1, OIIK-1,
OIIK-7
9 | OKHCINTEILHO-BOCCTAHOBUATEIIBHEIE  CBOMCTBA
BEIIECTB.
9.1 OxkHuCIUTENTEHO-BOCCTAHOBUTEIIbHBIC PEAKIIUN 1 0,5 VK-1, OIIK-1,
OIIK-7
10 | DNeKTPOXUMUYECKUE CUCTEMBI.
10.1 DAEKTPOXUMUUECKHE CUCTEMBI. 0,5 VYK-1, OIIK-1,
0.25 OIIK-7
10.2 DnexTponus 0,5 VYK-1, OIIK-1,
OIIK-7
11 | HemeTayuiel M UX COSIMHEHUS
11.1 HemeTamisl 0,5 VK-1, OIIK-1,
0.25 OIIK-7
11.2 CoennHeHus HEMETAIOB 0,5 VYK-1, OIIK-1,
OIIK-7
12 | MeTajulbl U UX COEIUHEHUS.
12.1 MeTamisl 1 VK-1, OIIK-1,
OIIK-7
12.2 CoenrHEeHU METAIOB 1 VYK-1, OIIK-1,
OIIK-7
13 | Xumuueckas uieHTU(UKALNS: KaUeCTBEHHBIH U
KOJIMYECTBEHHBIN aHaIN3
13.1 Xumudeckast nIeHTHPUKAIINS: 1 YK-1, OIIK-1,
Ka4eCTBEHHBIA aHalIu3 OIIK-7
13.2 Xumudeckas uaeHTUDUKAIN: 1 VYK-1, OIIK-1,
KOJIMYECTBECHHBIN aHAIN3. OIIK-7
14 1 VK-1, OIIK-1,
14.1 ®u3nyeckue METOIBI aHAIM3a BEIIECTB. OIIK-7
Bcero 18 4




4.3. IlpakTryecKkue 3aHATHUSA HE NIPETYCMOTPEHBI
4.4. JlaGopaTopHbie padoThl

O0neM akaj. da- dopmu-

No COB pyemble
pas- OvHast 3a04- nmabopaTopHOE 000PyIOBaHHE KoMIIe-
aeia HanmMeHoBanue 3aHATHS hopma Hasd 1 MaTCpHraJIbl TeHIHN

(te- obyde- | ¢dopma

MbI) HUS 00y-

YCHUA

1 TexHuka 0€30MaCHOCTH MPU 1 0,5 | ycraHOBKa [UIi ONpeneleHHs MO- VK-1,
pa60Te B XHMHUYECKOM Jia- JIApHOM Macchl 3KBHUBaJ€HTa Me- OIIK-1,
6opaTopHy. Ta/la, COCTOsIAst M3 OopeTky, | OIIK-7
9KcnepI/IMeHTaHLHoe ompe- BOPOHKH, HpO6I/IpKI/I 1 1ITaTHuBa,

JIeTICHHE YKBUBAJICHTA HEHU3- TEPMOMETD; bapometp; 6}opeT1<a?
BOCTHOLO METAILIA 3amosHeHHas 1H. pactBopom HCI;
HaBecku MetaiwioB (Mg, Cd, Zn).

7 [TpuroToBieHne pacTBOPOB 1 0,5 | Konba nma 100mn; mepubiii mu- | YK-1,

3aIaHHOM KOHIIEHTPALUK auaap  Ha  250ma;  apeomerp; | OIIK-1,
cynbhar aMMOHMS WIM HUTpPAT | QOIIK-7
aMMOHUS.

8 DKCIIEpUMEHTAIBHOE — U3Y- 1 0,5 | lratuB ¢ mpubGopamu, mumuHap | YK-1,
YeHHE IIPOLIECCOB DIIEKTPO- Ha 25 M, pactBOp ruapokcuzaa | QOITK-1,
JIUTUYECKOU TUCCOIUAN U HaTpus; pacTBoOp (beljombTaﬂeH' OIIK-7
THIPOIIH3a COMEid. Ha; PacTBOP YKCYCHOH KHCIOTBI;

KPUCTAJUIMYCCKHUU aleTaT aMMo-
HUS; PacTBOp METHJIOpaHXa, IH-
II€TKa Ha 5MJ'I, YHUBEPCAJIBHBIC
WHAWKATOPHBIE OyMa)XKu; pac-
TBOp cynbdara aqrOMUHUS, pac-
TBOp ancrata aMMOHMU.

9 DKClepUMEHTaIbHOE  U3Y- 1 0,5 | mratuB c¢ mnpobupkamu; 1m- | YK-1,
YEeHUE CBOMCTB KOMILIEKC- TUHIp Ha 25mi; couproBka; | OIIK-1,
HBIX COCTMHEHUIA. pactBop NH4Fe(SOs)2 -6H20, | OIIK-7

pacTBOp THJAPOKCUIA HATPHS;
pacTtBop xsopunaa Oapusi; pac-
TBOp pOJaHHMJA  aMMOHMS;
pactBop Ks[Fe(CN)s]; pactBop
cynbdara xenesa (l1); pactBop
Fea[Fe(CN)g]

10 DKClepUMEHTaIbHOE  U3Y- 2 0,5 | mratuB c¢ npobupkamm; pac- | VYK-1,
YEHHE OKHCIIUTEIBHO — BOC- TBOp cynbdara meau (I1); pac- | OIIK-1,
CTAaHOBUTENBHBIX  IPOLEC- TBOp cynbdara unHka; pactsop | OIIK-7
COB. Ks[Fe(CN)e]; 2  xenme3HbIX

rBO3JS THMNETKH Ha 2MJI pac-
tBOpbl: KMnO4, H2SO4, KJ,
FeSOs4, FeCls

11 OKCIIepUMEHTaIbHOE  U3Y- 2 0,5 | mraTuB ¢ mpobupkamu; pac- YK-1,
YEHUE CBOWCTB TaJIOTE€HOB, TBOp (pykcuHa; pactBop Opom- | OIIK-1,
CEPBI U UX COCUHEHUN. HOM BOJBI; 2H. pacTBOp Iu- OIIK-7

pokcuaa HaTpus; |H. pacTBOp
CEpPHOM KUCJIOTHI, MUMETKH,
WHIUKAaTOpHas Oymara, 2H.
pactBopsl KCI, KBr,




KJ,AgNO3, HNO3, koHnir. pac-
TBOpP aMMHaKa, CepHasi KMUCJI0-
Ta, OEH30J1, paCTBOp Kpax-
MaJbHOTO KJeHcTepa (CBexe-
IIPUTOTOBJICHHOT0), XJIOpHAs
BO/Ia, OpOMHas BOJIa, HOIHAS
BOJIA

11 OKClepUMEHTaIbHOE  U3Y- 2 0,5 | mratuB c npoOupkamu, mak- | YK-1,
YEHHE CBOMCTB HEMETAIOB MycoBasi Oymaxkka, 2H. pac- | OIIK-1,
IV-V rpynmnel u ux coenu- TBOp cyibdara ammonus, 2H. | OIIK-7
HEHUH. pactBop NaOH, 2H. pacTBOpbI

FeCls, Alx(SOs)3,  MgCly,
NH4OH.MeTtanasl IHHK, MEIb,
JKEJIe30, 0JI0BO, KOHII. a30THAas
KHCIIOTa, 2H. PacTBOP a30THOMN
KHCJIOTBI

12 DKCHEpPUMEHTAIIbHOE  U3Y- 2 0,5 TaTUB C TPOOHMPKAMH, KOHII. VK-1,
YEHHE CBOWCTB aKTUBHBIX pactBopsl cosieii HaTpus, ka- | OIIK-1,
METAJUIOB M UX COCTUHEHUH. 7S, KOHI. cofsiHas kucnorta, | OIIK-7

CTEKJISIHHAs MaJloyKa C BIAsH-
HOW MPOBOJIOKOW, CHUPTOBKA,
AIIOMHHMEBAs CTPYXKKa
12 OKCHEpUMEHTAIIbHOE — U3Y- 2 1 IITaTUB C IPOOUPKAMU; 2H. YK-1,
YEHUE  CBOWMCTB IIEpPEXOM- pactBopbl cynbdara menu (1), | OIIK-1,
HBIX METaJJIOB U UX COENIU- MOJINJIA KaJIHs, KpaxMallbHbII OIIK-7
HEHUM. kiercrep,pappopoBsiii TH-
reiib, acOECTUPOBAaHHAS CETKa,
CIIUPTOBKA, JaKMycoBas 0y-
Maxka, 0,5H. pacTBOp HUTpaTa
HaTpUsl, KOHI[. pacTBOp TU[I-
pOKCHIa HATPUS, ITUHKOBAsS
nbUTb, 30% pacTBOp IIEIOYH.
13 Omnpenenenue coaepxKaHUs 2 1 TaTUB C npobupkamu,koida | YK-1,
coneit xeneza (lll) B pac- Ha 100mm; 250mm;mepnbii mu- | OIK-1,
TBOpaX METOAOM I'PaBUMET- HHHHPaTHFﬂH;HHHTKa,B(V)POHKH:(bH OIIK-7
pUYECKOTO aHaIN3a JIBTPBI, pPACTBOPHBI COJICH KEJIC3a
13 Ompenenenne KUCIOTHOCTH 2 1 oropetku, munetkd Ha 10 ™o, | YK-1,
IJI0J0B U OBOIIECH METOAO0M MepHble Kool Ha 50mi u Ha | OIIK-1,
aTKATUMETPUUECKOTO  THUT- 250Mmy1, koanueckue Kool g | OIIK-7
pOBaHUsA TUTPOBaHHUA, cTakaHbl Ha 200
My, Orokcel unu papdopossie
YaIIKW,ITATUBBI, TEXHUYECKUE
U aHAJIMTUYECKHE BECHI, BOJA-
Has OaHsi, QUIBTPHI.
14 POTOKOJIOPUMETPUYECKOE 2 1 MepHble konobl Ha 50 mu, mu- | YK-1,
ONPEACIICHUE COJEN MeIu metku Ha 25 mi, 20 ma, 15 min, | OIIK-1,
(1) B pactBOpE. 10 v, 5 witwu 1 mi, kioBetsl | OIK-7
(1 cm),®3K — 56M, munnu-
MeTpoBasi Oymara, mapis WiIu
OWHT.

NTOI'O 18 8




4.5. CamocrosiTtesqibHasi padoTa 00y4aromuxcs

Pa3gen nucuurim-

O0BeM axaj. 4acoB

Bun camocrositensHOM paboTh
HBI (TeMa) OYHast 3a04Hast
dhopma dhopma
o0yyeHusi | oOydeHHs
popaboTKa y4eOHOro MaTepuasa Mo JUCITUTIIINHE 4
Pa3znen 1. OcHos- .
(KOHCIIEKTOB JIEKIIMH, Y4€OHHMKOB, MaTEpHAJIOB 3
HBIC TTOHSTHS U 3a-
CETEBBIX PECYPCOB)
KOHBI XUMHH. DKBH- =
BrImonHeHne HHIUBUYaTbHBIX 3a1aHAN 1
BaJICHT 2
Pazgen 2. Ctpoenne | mpopaboTka ydeOHOro Marepuasia 1mo AUCIUIUIHHE 4
aToma. (KOHCTIEKTOB JIEKLIUH, Y4YEeOHHKOB, MAaTepUaOB 3
[Tepuoanueckuii CETEBBIX PECYPCOB)
3aKOH U BrinosiHeHUE MHIMBUAYAIBHBIX 3aJaHUN -
MIePHOINICCKAs
cucrema 2
XUMHYECKHX
JJIEMEHTOB
popaboTKa y4eOHOro MaTepuaja 1Mo JUCIUTIIINHE 4
Pazgen 3. Peakuu- pop yi o p
(KOHCIIEKTOB JICKIIUW, YYEOHUKOB, MaTepUAIOB 3
OHHAsI CITOCOOHOCTH
CETEBBIX PECYPCOB)
BEIIECTB. XUMHYE- v
BrImonHeHne HHIUBUYaTbHBIX 3aIaHAN 1
CKasl CBSI3b 2
Paznen 4. popaboTKa y4eOHOro MaTepuasa Mo JUCIUTIIINHE 4
Xumugeckas (KOHCTIEKTOB JIEKIIUW, Yy4eOHUKOB, MaTepuajoB 1
KUHETHKA. CETEBBIX PECYPCOB)
CkopocTb BrimonHeHne HIUBUAYaTbHBIX 331aHAN 1
XUMHYECKHX 5
peaxuii 1 METOIbI
€€ peryJIMpOBaHUS.
Pazgen 5. npopaboTka ydyeOHOTO MaTepHualia Mo AUCHUIIINHE 4
XHUMHUYECKOE U (KOHCTIEKTOB JIEKLIUH, Yy4Ye€OHHKOB, MaTepualoB 3
(hazoBoe CETEBBIX PECYpPCOB)
paBHOBECHE. BrinosiHeHME MHIMBUAYAIBHBIX 3aJaHUN 9 1
npopaboTka y4eOHOTO MaTepHualia Mo AUCIUIIINHE 4
Paznen 6. DHepre- (KOHCTIEKTOB JIEKLIUH, Yy4YEeOHHKOB, MaTepuajoB 3
THKA XUMHYECKHUX CETEBBIX PECYPCOB)
IPOLIECCOB. BrinosiHeHME MHIMBUYAIBHBIX 3aJaHUN 2 2
Paznen 7. mpopaboTKa y4eOHOTO MaTepuasa Mo JUCITUTIIINHE 4
XuMuueckue (KOHCTIEKTOB JIEKIIUH, Y4YEOHHKOB, MaTEpUAIOB 3
CUCTEMBI: CETEBBIX PECYPCOB)
pacTBOPBHI, BrimonHeHne HHIUBUYaTbHBIX 3a1aHAN 1
JTUCTICPCHBIC 5
CUCTEMBI.
npopaboTKa yueOHOro Marepuana o JTUCIHUILINHE 3 4




Pazgen 8. Kowm- (KOHCTIEKTOB JICKIIMH, YYEOHHKOB, MaTepHaJIOB
TJICKCHBIE COEMH- CETEBBIX PECYPCOB)
HEHUSL. BrimonHenne uHIUBUIYalbHBIX 331aHAN 1 2
Pasie popaboTKa y4eOHOro MaTepuala Mo JUCIUTIIINHE 4
azfen .
A (KOHCIIEKTOB JIEKIIMH, Y4eOHHMKOB, MaTEpHAJIOB 3
9.0xucnuTenbHO-
CETEBBIX PECYPCOB)
BOCCTaHOBUTEJIbHbBIE =
- BrImonHeHne HHIUBUYaTbHBIX 3a1aHAN 2
CBOHCTBA BCIIECTB. 1
Pasren 10 npopaboTka y4eOHOTO MaTepHualia Mo JUCIUTIINHE 4
aznen 10. .
A (KOHCIIEKTOB JICKIIMH, YYEOHHMKOB, MaTEpHAJIOB 3
DNEKTPOXUMHUYECKU
CETEBBIX PECYPCOB)
€ CHCTEMBI. =
BrinmonHenne nHIUBUIYalbHBIX 331aHUN 1 2
popaboTKa y4eOHOro mMaTepuaina mo JUCIUTIIINHE 4
Pazgen 11. Heme- (KOHCTIEKTOB JIEKLIUH, Y4YEeOHHKOB, MAaTepUAOB 3
TaJUIbl U X COEAM- | CETEBBIX PECYPCOB)
HEHUS BrimonHeHnne uHIUBUIYalbHBIX 331aHUN 1 2
npopaboTka yuyeOHOTro MaTepualia Mo AUCLUIIINHE 4
Pasnen 12. Metan- | (KOHCIIEKTOB JIEKIIMW, YYEOHUKOB, MaTepUAIOB 3
JIbl U UX COEJIUHEe- CETEBBIX PECYPCOB)
HUSL. BrimonHeHne uHIUBUIYalbHBIX 3a1aHUN 1 2
Paznen npopaboTka y4eOHOTro MaTepualia Mo AUCLUILINHE 6
13.Xumnueckas (KOHCIIEKTOB JIEKIIMH, Y4Y€OHHMKOB, MaTEpHAJIOB 3
UICHTHPUKAIUS: CETEBBIX PECYPCOB)
KaueCTBEHHBIA U BrImonHeHe HHIUBUYaTbHBIX 3a1aHAN 2
KOJIMYECTBEHHBIH 1
aHaIN3.
npopaboTka y4eOHOTO MaTepHualia Mo AUCHUIIIUHE 8
Paznen (KOHCTIEKTOB JIEKLIUH, Yy4YeOHHKOB, MaTepualoB 3
¢usuko- BrinonHeHre HHAMBUAYATbHBIX 3aJaHUI 2
XUMHUYCCKHE
METO/IbI aHATH3a i
BEIIECTB.
MIOATOTOBKA K CJ1a4e MOMYJIA 10 10
Uroro: 72 92

[TepedyeHr METOIUYECKOTO OOECTICUEHUS TSI CAMOCTOATEIbHON paOOThI IO JUCIUTUINHE (MOAY-

JI10):

1. Ky3nenoBa P.B. Meroandeckue ykazaHusi Jjisl CaMOCTOSTEIbHONW padOTHI 1O JAUCITUTIIIMHE

«AHanuTUYecKas XUMUS U (PU3MKO-XUMUYECKHUE METO/IbI aHAIn3a». MudypuHck, 2024,

4.6 BpinoJiIHeHUEe KOHTPOJIbHOM PadoThl 00y4AKIIMMUCH 3209HOI (PopMBbI

[Mopsiok M3y4eHus TUCIUTUIMHBI «AHATUTHYECKAsh XUMUS ¥ (PH3HUKO-XUMHYECKHAE METO-
JIbI aHAJIM3a» 00YyJaIOMUMHUCS 3a09HON (POPMBI 0O0yUEHHUS CTPOUTCS TI0 CIAEAYIOMIEMY IIaHY:

1. CamocTosiITeIbHOE M3yYSHHE MaTepuasia 1Mo ydyeOHHKaM U y4eOHBIM ITOCOOUSM C HC-
MIOJIb30BaHNUEM YU€OHOU MPOTPaMMBI U CIIPABOYHOH JINTEPATYPHI,

2. BoinonHeHrne KOHTPOJIBHBIX 3a/IaHUH COrflacHO MUGPY U 3alIUTa KOHTPOJIBHBIX paboT
(Tabyuiia BApHAHTOB KOHTPOJILHBIX 3a/IJaHUH MIPUBECHA B KOHIIE METOAMYECKOTO YKAa3aHHUs);



3. BeimonHenue 1a00paTOpPHOTO MPAaKTUKyMa M MOCEIICHUE JISKIHI B MEPHOJ] CECCHUH,
OTYET 10 JJAOOPATOPHBIM MPAKTHUKYMaM (€CJIM TaKOBOM 3HAYUTCS B yUeOHOM ILIaHE);

4. Cnaya 3a4era (B COOTBETCTBHH C y4EOHBIM TUIAHOM) IO pa3/ieiaM JUCITUTUIAHEI.

KonTponbHble paboThl CTYAGHT OJIKEH BBIMOJIHATH CaMOCTOSTENbHO. Ecnu Ha KOH-
TPOJIbHYIO paboTy IMoyiydeHa OTpUIATEIbHAs PELEH3Usl «HE JOIMYCKAeTCs K COOEeCeIOBaHUIO»,
KOHTPOJIBHYIO J10pa0aThIBaIOT, C yYETOM 3aMEUaHM PeLleH3eHTa, B TOU K€ TeTpajiv, U BbIChLIA-
IOT Ha TOBTOPHOE PELIEH3UPOBAHHE.

Jlo sK3aMeHa WK 3a4eTa CTYJEHT MPOXOJUT 3allUTy KOHTPOJIbHOU paboThl y Ipernoja-
BaTells, pEIICH3UPOBABIIETO €€, B JTMYHOU Oecesie.

PexomeHganmu 1o BHINOJHEHUIO KOHTPOJILHOM padoThl

[lepen BHIOTHEHWEM KOHTPOJIBHON pabOTHI HEOOXOAUMO H3YYHTh Pabouyro MPOTpaMMy JUCIH-
IUIMHBL «XuMus» paznena «Heopranmdeckass XUMUs», TEOPETHUECKUN MaTepuanl B COOTBET-
CTBHUH C COACPIKAaHUECM NUCHHUIUIMHEI 110 ITpOrpamMme, 1o y‘-IGGHbIM IIOCOOUSIM U PECKOMCHOA MM,
O03HAKOMUTBCS C PELICHHUEM THUIIOBBIX 33/1a4 MO JaHHOW MeToauyeckoil paspaborke. Pemenus
3ala4 U OTBCT HAa TCOPECTUUCCKHUEC BOIIPOCHI AOJIKHBI OBITH KOPOTKO, HO Y€TKO O6OCHOBaHI)I, 3a
UCKIIIOYCHHEM TeX CIy4yaeB, KOrJa IO CYIIECTBY BOINpOca Takas MOTHBHUPOBKA He TpeOyer,
HaIpUMep, KOT/1a HY)KHO COCTaBUTh JICKTPOHHYIO (hOpMYITy aToma, HalucaTh ypaBHEHUE Peak-
1y u T.4. [Ipu pemeHnn 3a1a4 Hy>KHO IPUBOJIUTH BECh XOJI PEIICHUS U MAaTEMaTH4YECKOro Ipe-
o0OpazoBaHusl.
[Tpu pemienunu 3aa4 1 OTBETAaX Ha BOMPOCHI KOHTPOJIBHBIX 33aJlaHUI ClIelyeT UMETh B BUIYy Clie-
JyIollee:
1. Pemenue 3a1a4 HEOOXOAMMO COMPOBOXKAThH MOsSICHEHUEM. MaTemMaTuuecKkue pacyeTsl 00s3a-
TCJIIBHO JOBOAWUTH OO KOHKPCTHOI'O YHCJIIOBOI'O OTBCTA (HCO6XOI[I/IMO BO3BOJUTH B CTCIICHb, U3-
BJICKaTh KOPHU, BBIYUCIIATH JOrapu(Mbl YUCEN ¥ MPOU3BOIUTH OPYTUe MaTeMaTUYecKue onepa-
1IUN).
2. Ilpu pemieHnu 3a7a4 Ha XMMHYECKOE PAaBHOBECHE B BBIPRXKEHHE KOHCTAHTHI PABHOBECHUS Clie-
AYET MOJACTABJIAThE 3HAUYCHHU A PABHOBCCHBIX KOHII@HTpaHI/Iﬁ BCUICCTB, BBIPAKCHHBIC B MOJIB/II.
3. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMH, MPOTEKAIOIINEe B BOJHBIX PacTBOpax, ypaBHU-
BAarOTCA MOHHO-3JICKTPOHHBIM MCTOAOM. HpI/I COCTABJICHUHU HOHHO-3JICKTPOHHBIX CXEM IIPOLICC-
COB BOCCTAHOBJICHHSI U OKHCJICHHSI MAJIOPACTBOPUMBIE DIIEKTPOIUTHI, CIa0bIe AIEKTPOIIUTHI Clie-
JyeT 3aIlicaTh B MOJICKYJIIpHOU (popme, KpoMme TOro, Hajo yuuThiBaTh pH cpessl.
4.Ilpu BHIMOTHEHUH 3aJIaHUH CIIEAYyeT MOJIb30BATHCS MPUBEICHHBIMU
B pCKOMCHAAMAX CIIPABOYHBIMUA Ta6J'II/IHaMI/I 110 KOHCTaHTaM NOHU3aIllnuu cI1a0bIX OJICKTPOJIUTOB,
MIPOU3BEICHUSM PACTBOPUMOCTH M KOHCTAHTaM HECTOMKOCTH KOMITJIEKCHBIX HOHOB.
5. OTBeThl Ha KOHTPOJIbHBIE BOMPOCH! JOJIKHBI OBITh KPATKUMHU, HO UCUEPIIBIBAIOIIUMH U COIIPO-
BOXKJIATHCSl TEOPETHUECKUMU OOOCHOBAHUSIMH, (POpPMYIaMH U YpaBHEHHSIMH XUMUYECKUX peak-
uui. [Ipu oTBeTE HA TEOPETUUYECKUE BOIIPOCHI HE CIIENYET MEPENUChIBaTh TEKCT YUeOHHUKA.
6. KonTponbHbie pabOThl BBIOJHAIOTCS B TETPAASIX, 3a4TCHHbIE Pa0OThHI MPEACTABISAIOTCS CTY-
JICHTaMH Ha DK3aMeHe.
7. Bce 3amaun cnenyer pemiath B cucreme CU. Jlanee mpuBeneHbl HEKOTOPBIE TIOHATUSI XUMUU U
CrocoObI BRIPAYKEHUS KOHIICHTPAIIUA PACTBOPOB C UCIIOIb30BaHUEeM cuctembl CU.

4.7.Conep:xanme pas3aejoB JUCHUUIINHbBI

Pa3nen 1. OcHOBHBIE IOHATHS U 3aKOHBI XHMHU. DKBHBAJIEHT

[Ipeamet n3yuenuss XumMuu. MecTo XMMHUHU B TIEJIOM U HEOPTaHWYECKONW XUMHH B YaCTHOCTHU
CpelM €CTECTBEHHO - HAYYHbIX JTUCHUUIUIMH. Pojib XMMH3allMK B pa3BUTUHU CEIILCKOTO XO3sCTBa
W TMHIIEBOTO TMPOW3BOoJCTBA. OTHOCHTENIbHBIE aTOMHBIE U MOJICKYJIspHbIE Macchl. [IpocTeie u
cloXHbIe BemlecTBa. HomeHknaTypa Heopranmieckux BemectB. Moabs. Monsipuas macca. Mo-
JSApHBIA 00beM. ATOMBI. DiieMeHThl. Monekysbl. CTtexuomeTpus. 3aKOH COXpaHEHUsI Macchl U
SHEpPruM. 3aKOH MOCTOSIHCTBA COCTaBa: NAIbTOHUIBI U OEPTOUIHUILL. 3aKOH ABOTaJpo H Cle.-
CTBMS U3 HETO. 3aKOH KpaTHBIX OTHOIICHWH. 3aKOH 3KBUBAJIECHTOB. MoJIIpHas Macca SKBUBAJICH-
Ta. Mcronb30Banre XUMHUYECKHUX ITOHSATHM, 3aKOHOB U METOJ0B HCCICIOBAHUSA B CEIILCKOXO3SIi-
CTBCHHBIX W OMOJIOTMYECKUX HayKaX. DKOJOTHYECKas OMACHOCTh HETPaAaMOTHOTO MPUMEHEHUS



XUMUYECKUX MPOJAYKTOB B CEIbCKOM XO03siiicTBe. Mcmonb30BaHHE OCHOBHBIX 3aKOHOB €CTe-
CTBEHHOHAYYHBIX AMCLUUIUIMH B MPO(eCcCHOHANBHON AesTenbHOCTU. [IpuMeHeHne MeTo 0B Ma-
TEMaTHUYECKOI'0 aHAIM3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIIBHOTO MCCIIE0-
Banus. CaMoopranusanus u camooopazoBaHueE.

Pasnen 2. Crpoenue aroma. Ilepumoanueckuii 3aKOH M NepHOAHYECKAs] CHCTeMa
XHMHUYECKHX 3JIEMEHTOB.

OCHOBHbIE TPUHIMUIIBI KBAaHTOBOM TEOPHUU CTPOCHMSI BELIECTBA: MPEJCTABICHUA O
KOPIYCKYJIIPHO-BOJIHOBOM Jyaju3Me SIBICHUN MHKPOMHUPA, NPUHLUIE HEONPEIACICHHOCTH,
ypaBHenuu Llpenunrepa, BOMHOBOM (yHKIINHU, aTOMHOI opOuTanu. KBaHToBbIE Uncia: riiaBHOE,
opOUTalIbHOE, MarHUTHOE M CIIMHOBOE. DHEpreTMYecKWe yYpOBHU M TMOAYPOBHU aToma. Bun
BOJIHOBBIX (DYHKIIHIA, OTBEYAOIINX PA3TUYHBIM OpPOUTAILHBIM KBAHTOBBIM YHCJIaM, U pPacIlpeie-
JICHHUE 3JIEKTPOHHOU MIIOTHOCTU Ha PA3IUMYHBIX aTOMHBIX OpOUTAIISX.

[TpuHIMITBI 3aTOTHEHUS SJEKTPOHHBIX OpOWTANei aroMa B OCHOBHOM COCTOSIHUU: TPHHIIUIL
[Taymu, nmpaBwiio XyHaa. DJIEKTPOHHBIE €MKOCTH OpOWTasield, MOAYpOBHEH M ypOBHEW aroma.
Crioco0pb!I 3amucy 3JEKTPOHHBIX (OPMYIT aTOMA.

[lepmonnueckass cucreMa M CTPOGHHE AaTOMOB 3JeMEHTOB. IlocTpoeHune CTpyKTypbl
NEPUOJANYECKON CUCTEMBI, HCXOJS W3 HHEPreTUYECKON IOCIEA0BATEIbHOCTU IOAYPOBHEN
atromoB. [loHsATHE TepHoaa, TIPYIIIbI, MOATPYIIbBI MEPUOJUYECKON CHUCTeMBbI. S-, p-, d-, f-
AJIEMEHTBl M MX pAaclojoXeHUE B CTPYKType mepuoauueckoi cucrembl. CoBpeMeHHas
dbopMynupoBKa TMEPUOAMYECKOTO 3akoHA. J[MMHHO- U  KOPOTKOMEPHOIHBIA BapUaHTHI
nepuoanueckon cucrembl. x ocobeHHocT. PacmonioxkeHue B HUX METAJIJOB M HEMETAJUIOB.
3HaueHHEe MEPUOANYECKOT0 3aKOHA JIJIsl XUMUHU.

CBolicTBa aTOMOB  3JIEMEHTOB  (MOTEHIMAl HMOHU3ALUU, CPOJCTBO K  DJIEKTPOHY,
ANIEKTPOOTPUIIATENILHOCTh, panuychl Ban-gep-Baanbca), oOmme XuMHUYecKue CBOICTBa
AJIEMEHTOB M UX COCIMHCHHUI U MEPUOJAMUECKUN XapaKTep X U3MECHEHHUS.

Pa3zgen 3.PeaknimoHHasi CIOCOOHOCTH BelIeCTB. XMMHYecKas CBA3h

IlonsiTHE O XWMHWYECKOH CBS3H. Tumel XUMHUYECKMX CBsA3€H: KOBaJeHTHAs, WOHHasd,
MeTaJuInuecKasi, BOJIOPOIHAS.

XapaKkTepUCTUKU CBSI3EU: DIIEKTPUUECKHUE JUTOJIbHBIE MOMEHTHI, Y(P(PEKTUBHBIC 3apsiIbl aTOMOB,
CTENEHb HOHHOCTH, HAIPABJIEHHOCTh U HACBIILIEHHOCTh, JHEPTHUs U JJINHA CBSI3HU.

Meton BaJIeHTHBIX CBSA3€H U OCOOECHHOCTH HCIIOJIb3YeMOM B HEM BOJHOBOHW (DyHKIMH, G- U T-
CBs3U. Tumbl THOpUAM3AIMM ATOMHBIX OpOMTalell M reoMeTpusi Moiekyn. HemoneneHHbie
AJIEKTPOHHBIE Tapbl MOJIEKYI.

MeToa MOJIEKYISIpHBIX OopOHTaneil U 0COOEHHOCTH HCIOIb3yeMON B HEM BOJHOBOM (DYHKIIHH.
Cas3pIBatolve U pa3pbIXJIAIOMIME MOJIEKYIsIpHble opOuTanu. VX 3amojiHeHHE 3JeKTpOHaMH,
MOPSIIOK U SHEPTHs cBsA3eil. CBA3M B JBYXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJIaX.

[IpumeHeHne TeOpUH XUMHUECKOM CBSI3M B XUMHUHU U OMOJIOTUN. DHEPTUs KOBAJICHTHBIX CBS3CH 1
SHEpPreThKa XMMHUUYECKHX peakuuid. ['eomerpusi monekyn. KapkacHble M IpOCTpaHCTBEHHbIE
n300paxeHust MoJeKys. [ MOKocTh GMOMOIIEKY KaK pe3ysibTaT CBOOOIHOTO BPAILLEHUS BOKPYT G-
cBsizeil. B3aumopelicTBue OHOMOJNEKYT € BOJOW Kak ClEACTBUE 00pa3oBaHUs BOJOPOTHBIX
CBSI3€i M B3aMMOJICUCTBUS AUIOJICH BOJBI C AaTOMaMH, UMEIOIIMMH 3HAYUTEIILHBIE 3aPsi/IbI.
Paznen 4.Xumuyeckass KuHeTHMka. CKOpPOCTh XMMHYECKHX peaKIUid W MeETOAbI ee
peryJiupoBaHus.

[TonsiTHE O CKOpPOCTH XMMHUECKOW peakuuu. VcTuHHAas (MTHOBEHHAs)) CKOPOCTb PEaKIUu.
OcHoBHBIE (DaKTOpBI, BIHSIONIAE HA CKOPOCTh pEAKIMU. XWUMHYECKas peakius Kak
MOCJIEIOBATEIbHOCTh 3JIEMEHTAPHBIX CTAUNA. 3aKOH JEHCTBYIOUIUX MAacC — OCHOBHOHM 3aKOH
XAMHYECKOW KUHETHUKH ISl SJIEMEHTApHOU cTaanu. KOHCTaHTa CKOPOCTH peaKIIny.
3aBHCHMOCTh CKOPOCTHM XUMHYECKOW peakuuud OoT Temneparypol. l[lpaBuno Baut-T'odda.
VpaBuenne Appenuyca. [IpencraBinenne 00 SHEPTUHM aKTHUBAIUM, YHEPTETUUYECKOM Oaphepe U
MEePEXOJHOM aKTHUBHPOBAHHOM KOMILIEKCE.

MeTo/ibl peryaupoBaHusi CKOPOCTH XUMHYECKON PEaKIIUH.

3HaueHUE XUMHYECKOH TEepPMOIMHAMHKHA W KHHETHKH B XHUMHHU, OHOJOTUM U CEIBCKOM



XO34UCTBE.

Pazgea 5. Xumuueckoe u ¢pazoBoe paBHOBecHE.

OOparumMble U HeoOpaTHMble XUMHUYECKHE IMpOIEecChl. XUMHUYeCKoe U (ha3oBoe paBHOBECHE.
XUMHUECKOE paBHOBECHE KaK Pe3yJIbTaT CaMOIIPOU3BOJIBHOIO MPOTEKAHUS OOpaTUMON peaKkIuH.
JluHamuueckuil XapakTep XMMHUYECKOrOo paBHOBecus. 3akoH jAeicTByrounmx macc. KoHcranTa
paBHOBecHs. (CMellleHHE paBHOBECHS IPU M3MEHEHUM KOHLIEHTPALMH, TEMIIEpaTypsl U
napienus. [lpunnun  Jle-Illarense. IIporHo3upoBanue HampasieHus peakuuii. Ponb
XUMHUYECKHX PABHOBECUI B IIPUPOJIE.

Pa3nes 6. JHepreTuka XuMH4YeCKHX MPOLECCOB.

CocrosHHEe BelecTBa; TeMIlepaTypa M IaBICHUE Kak NapaMmeTpshl, ONPEICIAIOIINAE COCTOSTHUE
BEILECTBA.

OHTaNbNUs Kak (YHKLHUS COCTOSIHMS BELIECTBA, KaK Mepa 3allaCeHHOM BEIECTBOM 3JHEPIUH.
DJeKTpoHHas1, KoyiebarenbHas, BpalareiabHas M IOCTyNaTelbHas COCTABISIONIAE SHTAJBIIHH.
CBsI3b PHTAIBIMU U TEIUIOEMKOCTH. DHTaJbIUA U TeIoBoH 3¢ddekr peakuuu. Borunmcnenue
SHTAJIBIIMU PEAKIUU 10 3HAYEHUSAM SHTAJIbIUI 00pa30BaHus NPOAYKTOB M PEareHTOB PEaKLUU.
3axoH ['ecca.

CBobOonHas SHEPrus I'nG6ca Kak byHKIMSA COCTOSIHUS BELIECTBA.
AG peaknuy Kak NPHUYUHA MPOTEKAHUS CaMONPOU3BOIBHBIX peakuuit. Ceszb AG peakiuu ¢
KOHCTAHTOW paBHOBecusi peakuuu. Brerumcinenne AG peakuuyd 1O 3HAYEHUSIM CBOOOIHBIX
SHepruil 00pa3oBaHus MPOAYKTOB U PEAreHTOB PEAKIIMH.

OHTponus. BeposTHOCTP MaKpOCOCTOSHUS KaK 4YHUCJIO MHUKPOCOCTOSSHUM IIpH  3aJaHHOMU
SHTAJIBIIMUA. OHTPONHUSA KAaK MeEpa BEPOSITHOCTH MAaKpPOCOCTOSHHUA. BbluMcieHue >HTponuu
PEeaKIUy 10 SHTPOIMIM MPOAYKTOB U PEAreHTOB PEeaKUUU. BTOpON 3aKOH TEPMOJMHAMUKHU KaK
KPUTEpUl HAINPABJICHHUS XUMUYECKOM pPEaKUMHU. OHTAJIBIUNHBIA M DHTPONMMHBIN BKIAIbl B
CBOOOJHYIO SHEPrUI0 peakiuu. X oTHOcUTenbHas! poJlb.

[IpuMmeHeHrEe U 3HAYEHHME PHEPIeTUKM XMMHUYECKUX peakuuil. IIpornozuposanue HanpaBiieHUs
peaknuii. B0o3MOXHOCTH pacueta W NPUOIMKEHHBIX OHeHOK AG peakimii. DHepreTrka
OMOCHHTE3a M CUHTE3a HeyCTOWYHMBBIX COCTUHEHUH.

Pasznen 7. XuMunuyeckue CHCTEMbI: PACTBOPbI, I CIIEPCHbIE CUCTEMBI.

PactBops! u ux npupona. Ilpuunnel o6pazoBanus pacTBopoB. IIpupoaa MeXMOIEKYIAPHBIX CHII
B pacTtBopax. CriocoObl BeIpa)K€HUsI KOHLIEHTPALUK pacTBOPOB. M ieanbHble 1 HeuleanbHbIE pac-
TBOPBI.

ONEKTPOIUTHl U HEDIEKTPOIUTHL. Teopus 3IEKTPOIUTHUECKON auccouuanuu. Jlucconuamnus
AJIEKTPOJIUTOB B BOAHBIX pacTBopax. [ maparanus (conmpBaTauus) MOHOB. CTeNeHb U CTYNEHU
muccouuanuu. CunbHble U cialble 35ekTponauThl. KoHcTaHTa nucconuaniuu U akTopsbl, BINS-
fove Ha Hee. MlonHble peakiuu. [IponsBeneHne pacTBOpUMOCTH. 3HaU€HUE CUIIBHBIX U CIa0BIX
AIEKTPOJIUTOB. PaCTBOPBI HEANEKTPOJINUTOB U UX CBOMCTBA.

Huccounanus Boasl. MonHOe mnpowusBeneHue Boabl. Bomopoasslii moxazatens (pH) u ero
BIMSHUE HA XOJ TEXHOJIOTMYECKUX IporeccoB. Ero m3mepenne u 3HaueHue. KuciaotHo-
OCHOBHBIC CBOWCTBa PAacTBOPOB 3JEKTpONUTOB. Jluccoumanus amdonuroB. Bopga, kak
pacTBOpUTENb. 3HAYEHUE BOABI JUIsl TEXHUYECKHMX IpoueccoB. Bomomoaroroska. ['mapartsl.
Kpucramnoruaparsl. ConbBarel. 3Ha4eHHUE PACTBOPOB B XUMHHM, OMOJIOTUH, TEXHUKE U OBITY.
I'mppomns coneii. Konctanta u creneHbp ruaponusa. VX 3aBHCHMOCTB OT TEMIIEPaTypHI,
KOHIIEHTpauuu 1 npupozsl coneld. [lonstue o OydepHbix pacTBopax. JucnepcHble CHCTEMBI.
CrtpoeHnue, kaaccuuKanys 1 CBONCTBA AUCIIEPCHBIX CUCTEM.

Pa3nen 8. KommiekcHble coeauHeHHs .

CocTaB u CTpo€HUE KOMIUIEKCHBIX coenuHenuid. Koopaunanronnas teopusi Bepuepa. [Ipupona
XAMHMYECKHUX CBS3EM B KOMIUIEKCHBIX COCAMHEHUAX. Jluccouuanus U yCTOWYUBOCTh KOMIUIEKC-
HBIX coennHeHud. KoHCTaHTa yCTOMYMBOCTH M KOHCTaHTa HECTOMKOCTH KOMIUIEKCHBIX COEIH-
HeHuil. FIX HOMeHKIaTypa. 3HaueHHe KOMILJIEKCHBIX COeUHEeHUH. X1opodusut, reMuH, pepMeH-
TBI - IPUPOJIHBIE KOMIUIEKCHBIE COEIUHEHHS.

3HaueHNEe KOMIUIEKCHBIX COSAMHCHHI B OMOXMMHH KIETKH. HoBoe HampaBieHHE B XHUMHH —



OMOHEeOopraHNYecKast XMMHUSL.

Pa3znen 9. OkucjMTEe1bHO-BOCCTAHOBHUTE/IbHBIE CBOICTBA BelIECTB.

.BaneHTHOCTh M CTENeHb OKMCIEHUS 31eMEHTOB. IIpaBuiia HaxOXXIEHUSI CTENEHM OKHCIICHUS
91eMeHTOB.  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA SJEMEHTOB M HUX COCIUHEHUIL.
OxkucauTenn MW BOCCTAHOBUTENU. THUIIBI  OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLUM.
CocraBnenue ux ypaBHeHUI. DakTOpbl, BIMSIONIME HAa OKUCIMTEIHbHO-BOCCTAHOBUTEIHHBIC
peaxkuu.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE YKBUBAJICHTHI.

3HauEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI B IPUPOJIE.

Pazgean 10. DaekTpoxumMuyecKkue CUCTEMBbI.

[Tonsitue 00 3NEKTPOIHBIX MOTEHIMATAX W IJIEKTPOXMMHYECKHX cuctemax. OmpeneneHue
HAIpPAaBJICHUS U TITyOUHBI MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN C TOMOIIbIO
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX TOTEHIIMAIIOB. DJIEKTPOJIU3.

Pa3zgen 11. HemeTa i1l M UX COeMHEHU S

CBoeobOpasue CTpoeHHs aToMa BOJOPOa, (PU3MUECKUX U XUMHUYECKUX CBOKWCTB ATOTO JIEMEHTA.
W3otonbl Bomopona. 3HaueHHE BOJOpOJa Kak Hambojee pacHpoCTPAaHEHHOTO JJIEMEHTa
Bcenennoi.

Bopopoanas cBsi3b, ee 3HaU€HUE B IPUPO/IE.

buHapHble coenMHEHUs BOJOpOJA C 3JIEKTPOOTPULATENIbHBIMU 3JIEMEHTaMH, UX IOBEICHHE B
BOJIHBIX pacTBopax. ['maparainus npoToHa.

Bonoponconepkaiue OpraHUYeCKHE COEIUHEHUS KaK OCHOBHBbIE KOMIIOHEHTHI >KMBOIO
BelecTBa. Ponb BOJIbI Kak cperoo0pas3yroliero BemecTsa KieTku. Boga B cenbckoM X034iCTBe.
DKOJIOTUYECKHE aCIIEKThI BOJONOIb30BAHUS.

“ HMueptHble ” raspl, ux crpoeHue. OCOOCHHOCTH HMX XHMHUYECKUX U (PU3NYECKUX CBOMCTB.
CoenuHeHus 0J1aropoIHbIX T'a30B.

["amoreHsl U MX COENUWHEHUS. DJIEKTPOHHOE CTPOCHHE aTOMOB TaJlOT€HOB U 3aKOHOMEPHOCTHU
M3MEHEHHUsI CBOMCTB TaJlOT€HOB B MOArpymnmne. XJOpoBOAOPOJ, XJOPOBOJOPOJHas (COJsHAas)
kucinota. COeqUHEHUS C MOJOXKHUTEIbHBIMH CTENEHSIMH OKHMCIEHHS XJIOpa, UX XHUMHYECKHe
cBoiicTBa. OCOOEHHOCTH XJIOpa Kak OMOreHHOro ayieMeHTa. Poib xyopa B KjeTke; (Top Kak
O6MoIOrNYeCcKr He0OXOAUMBIN 3JIEMEHT M KaK 3JIEMEHT — 3arps3HUTEINb OKpY KaroIleil cpeibl.
Kucnopon. Atomnas xapakrepuctuka. OCOOEHHOCTH CTPYKTYPHI MOJEKYJ KHCJIOpOJa. 3Haue-
HHUE KUCJIOPOJ1a, KaK OCHOBHOT'O 3JIEMEHTAa 3eMHOM Kopbl. MHOrooOpa3ue coelMHEeHUIH KUCIopo-
na. O3oH. Ilepokcupl. DKkoaoruyeckas pojib KUCIOPOJIa U 030HA aTMOC(EPBHI.

Cepa. OcobeHHOCTH XUMHUECKUX CBsizel cepbl. ['uapuasl u okcuasl cepbl. Cynbhuabl U NoIu-
cynbuasl cepbl. CepHUCTas1, cepHasi 1 THOCEPHask KUCIOTBHI.

CynbuTthl, cynbhaTsl 1 THOCYIb(MATHL. 3HAUEHHE COEAMHEHHUH cepbl. DKOJIOTHYECKH ONacHbIE
COEJITMHEHUS CEpHI.

A3zoT B mpupose. AToMHas xapakrepuctuka. Ilonydyenue n npumenenue aszorta. CoenuHeHUs
azoTa ¢ BOJOpOJOM U kucioponoMm. [lonydenue cBoiicTBa NpUMEHEHHE. AMMOHHITHBIE COJIH.
MoueBrnHa. A3oTHCTasi U a30THasi KUCIAOThl. HuTpuThl U HUTpaThl. IlpnunHbl HEyCTOMUYUBOCTH
coenuHeHul azora. Ocoboe 3HaueHHne a30Ta Kak OuoreHHoro snementa. ®ocdop. Ero aromuas
xapakrepuctuka. Coequnenus pochopa ¢ kucnopoaom u Bogopoaom. Gochunsr. Pochopucras
kucinora. Mera-, opto-, nojiu- u nupodocopusie kuciaotel. x 3nauenune. ®ochute u pocda-
Thl. buorennoe 3Hauenue pochopa. Kpyrosopot azora u pocdopa B npupoze.

VYrnepon B mpupoje. Xapakrepuctuka atoma. OCOOEHHOCTH XMMUYECKUX CBSA3EH yriepoa u ux
ponb. CoeauHeHUs yrilepoia Kak OCHOBA AJIs TOIUIMBA U NosimMepoB. OKCuabl aToma yrieposa.
Oxonorudeckoe 3HaueHne CO2 B atMochepe (mapHUKoBwiid 3¢ dexT). YroapHas KUCIOTa U Kap-
O0HaTbI, UX 0cobeHHOCTH. brorenHoe 3HaueHue yriaepoaa. KpyroBopot yriepoja B mpupoJie.
KpemHnii B mpupojie, B )KUBOTHBIX OopranusMax. Okcuasl kpeMHus. KpeMHHEBbIE KHCIIOTBI, CH-
JMKAThI, UX puMeHeHne. KpeMHuil, kak mouyBooOpa3yromuii 3J1eMeHT.

Pasznen 12. Merayibl M HX COeIMHEHUS.



Merammueckas cBsa3b. HaTpuii u kanuii B npupoje. XapakTepucTUKa aroMoB. Posib Hatpus u
Kajmusi B OMOXMMHUHU pPAcTeHMM U >KMBOTHBIX. ['Maparanys KaTMOHOB IIEJIOYHBIX METaUIOB U
KPYroBOpOT HaTpusi M Kanus B npupone. Cdepbl MpUMEHEHHUs COSIMHEHUN HATPHUs U KaJus.
Marnuii. Ero copepkaHue B pacTUTENbHBIX M KMBOTHBIX OopraHusmax. OKcuI, TMAPOKCHUI U
comu Marnus. Ux 3Hadenume. Mon marnus u xinopodwrn. Kampuwmii. buonormdeckas poib
KaJIbLMS U ero coenuHeHuil. Colym MarHus M KaJbLMs U KECTKOCTh MPUPOJAHBIX BOA. Mepsl
YKECTKOCTH BOJBI.

AmoMuHUN. ATFOMUHUHN, KaK KOMILIEKCOOOpa30BaTe)Ib U TTOYBOOOPA3YIOMIHKA 31eMeHT. AMdo-
TEpPHBIEC CBOWMCTBA aJTIOMUHHSL.

D - snementsl - mepexonHble MeTamibl. VX xapakTepHas 0COOCHHOCTh: MepeMEHHasl CTeleHb
OKHCIICHHsI, 00pa30BaHNE KOMIUIEKCHBIX COSIMHEHHIA.

Mens. Cepebpo. Menp B nectunuaax. bakrepuruaasie cBolicTBa cepedpa.

Menp u cepeOpo Kak KOMIUIEKCOOOpa30BaTeu.

[unk. Pryts. Kagmuii. X 3HaueHre 1 TOKCUYHOCTb.

Xpom. XpoMuThl. XpoMaThl 1 OUXPOMaThl KaK BOCCTAHOBUTENIN U OKUCIUTEIIH.

Mapraneu. MaHranaTbl 1 IepMaHTaHATHI.

Kenezo. Ponb xene3a B )KM3HM OpPraHu3MOB. ['eMOrnoOuH. DIEKTpOXMMHUECKas KOppo3us U
MeTO/IbI OOpHOBI C HEeH. 3aluTa MEeTaioB OT Koppo3uu. KaTogHoe n aHOHOE TOKPBITHS.
OcHOBHbBIE XUMUYECKHE OCOOEHHOCTH JJAHTAHOUOB U aKTUHOUIOB.

MeTtannbel-MUKpO3JeMEHTBI. TOKCUYHOCTD TSAKENBIX METAIIIIOB.

Pazgen 13. Xumuveckasi uaeHTU(PUKAIMSA: KAYeCTBEHHbIH ¥ KOJHYEeCTBEHHbIN aHAJIU3

[IpenMer u 3a1aun aHATUTUYECKOM XUMUHU. POb aHAIMTUYECKOW XHMUU B IPOU3BOJICTBEHHBIX
Ipolieccax, B KOHTPOJIE KauecTBa MPOAYKIIMH, B OXpaHe okpyxatouen cpeasl. [Tonstue o ITJIK.
KauecTBeHHBI M KOJWYECTBEHHBINM aHanu3. Mx 3Hauenue. Xumudeckue u (HUUKO —
XUMHUYECKHE (MHCTPYMEHTAJIbHbIE) METOAbl aHaiu3a. KX TOYHOCT M UYYBCTBUTEIBHOCTD.
[TpuHuMIIBI BBIOOpA METOA aHAIM3A.
AHanuTudeckue peakiuu. TpeOoBaHHMS K HHMM, UYBCTBUTEJIBHOCTh M CEJIEKTUBHOCTb.
XapakTepucTUKa IOJHOTHl TNMPOTEKaHWsI peakUMHU IO KOHCTaHTe paBHOBecus. OCHOBHas u
O0OOYHBIE peaKIUH.
AHanuTthueckue curiaisl. X ocoGeHHOCTH A1 pa3IMYHbIX METOA0B aHAIN3A.
Onenka NpaBUIBHOCTH PE3YJIbTaTOB aHAIU30B.
Bocnpousponumocts u3Mepenuit. CiiydailHble U CHCTEMATHYECKUE MOTPEII-HOCTH HU3MEPEHUH.
Wx BbIsBIEHHE, yCTpaHeHHE U Yy4eT. AOCOJIOTHBIE M CHUCTeMa-TH4eckue omuoku. M3
pasmepHocTh. OmpeneneHue rpaHUI] pa3dpoca U3MEPEHHM U CTaHJIAPTHOTO OTKIJIOHECHHS.
[Tpomaxu (rpyOsle ommOku ). Kpurepun nx ydera. 3Havamme uu¢psl. VX ydeT B OIICHKe
TOYHOCTH PE3YJIBTATOB AHAJINA3A.
CriocoOb! pa3zieneHysl, BbICIEHUS U KOHIIEHTPUPOBAHUS BEIIECTB.
Pa3nenenne, BbIIENEHME W KOHUEHTPUPOBAHHME DJJIEMEHTOB C IIOMOINBK) OCAXKJICHHS HX
TPYAHOPACTBOPUMBIX COEUHEHUN. [ pyNIIIOBbIE U CENEKTUBHBIE PEATEHTHI.
Xpomarorpagpusi. Ee cymHocte u  pasHoBugHoctu. [lokaszarenn Xpomarorpapuieckoro
paznenenus. Ciaydan IpUMEHEHHUS.

XuMuyeckue MeTobl uaeHTuukanuu. ['paBuMeTprueckuil aHanus.

CymHocTh MeTona. TpeboBaHus, MPEIbIBIIEMbIE K OCAKIaeMON M BecOBOU (hopmam. Y CIIOBUSA
KOJIMYECTBEHHOTO OCAXK/ICHUS TPYIHOPACTBOPUMBIX BemlecTB. [locnenoBaTenbHOCTh onepanui u
pueMbl 00pabOTKH OCaKOB, TPOMBIBAHHE OCAIKOB, BEHIOOP IPOMBIBHOM KUIKOCTH, ICKaHTAITUS
U (urpTpoBaHME, BapuUaHTBl M TEXHUKA JTHUX Omepanuil. BrICylmmBaHue W B3BEUIMBAHUE
OCAaJIKOB.

ToyHOCTh TPaBUMETPUUYECKUX METOJIOB, (DAKTOPHI, BIUSIONIUE HA TOYHOCTh. AHAIUTUYECKUE
BECHI M pa3HOBECHL. TE€XHUKA B3BEILINBAHUS.

TuTpuMeTpUYEeCKUN aHAJIN3.

CymHocth Metona. I[Ipsmoe m oOpaTHOE THTpOBaHHME, TUTPOBAHUE 3aMec-THUTENs. MeTomabl



TUTPUMETPUUECKOr0 aHau3a. TpeGoBaHus, MPeNbIBIIEMbIE K PEaKIUsIM B TUTPUMETPHUECKOM
aHanmuse. M3mepurensHas nocyaa. CriocoObl BBIPaXKEHHUs COCTaBa PACTBOPOB M BBIUUCIIEHHE B
Pa3IMYHBIX METOAAX TUTPUMCTPUYCCKOI'O aHAJIM3a. TI/ITpOBaHI/IC. Touka SKBUBAJIECHTHOCTH M KO-
HEYHasi TOUYKa TUTPOBAHMUS.

CranmapTHble W CTaHJApTHU3UPOBaHHBIE pacTBOpbL. l[lepBuuHBIE cTaHAapTel M TpeOOBaHMA,
npeabsaBisiemMble K HUM. PukcaHasabl. BropuuHsle (cTaHIapTU3UPOBAaHHBIE) paCTBOPHI. TOYHOCTh
TUTPUMETPUUECKOI0 aHaJIU3a. VICTOUHMKH MTOTPEIHOCTEN.

KucnoTHo-0CHOBHOE TUTPOBAHUE.

Cymocts  Metona. IlepBuuHble cTaHmapThl Il PAcTBOPOB  KHCIOT M IIEJIOYEH.
CranpapTu3zanus  pacTBOpOB  KUCIOT U Iienodyed. Touka  HEWTpaIbHOCTH, TOYKa
9KBUBAJICHTHOCTU W KOHCYHAA TOYKA THUTPOBAHUA. Breraucnenue pH B Ppa3IM4YHbBIC MOMCHTLI
TUTPOBAHUA U MIOCTPOECHUE KPUBBIX TUTPOBAHMSI CUIIBHBIX U CIA0BIX KUCIOT U OCHOBAHUIA.

Poimn HHIUKATOPOB B MCTOAC KHUCIOTHO-OCHOBHOI'O TUTPOBAHUA. TeOpI/ISI HHIUKATOPOB.
WutepBas nmepexoja OKpacku uHAMKaropa. [lokazaTenb  TUTpOBaHMS — MHIMKATOPA.
Pacnipoctpanennble MHAMKaTOphl. BpIOOp MHAMKAaTOpa AJii YCTAHOBJIEHUS KOHEYHOM TOYKHU
TUTpoBaHus. OMUOKY TUTPOBAHUS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE.

Mertoapl aHanM3a: NEepMaHraHATOMETpUs, HoaoMeTpus, Auxpomaromerpus. HWHaMKaTopsl,
MMPUMCHACMBIC B OKHCJINTCIIbHO-BOCCTAaHOBUTCIIbHBIX METOAAaX: cneumbnqecxne u
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE.

[lepmanranaromerpust. OOmas  xapakrepuctuka Mmeroaa. IlpuroroBineHue  pacTtBopa
nepmanranara kanus. [lepsuunsie ctannaptsl. CTanaapTu3anus pacTBopa IIEpMaHraHaTa Kajaus.
Monomerpus. Tlepsuunbie cranmaptsl. CTaHAApTH3aIHUs pacTBOpa THOCYIb(para. Kpaxman xak
UH/IUKATOP.

Paznen 14. ®du3znueckue u qm3mco-ngquc1me METOAbI aHAJIN3Aa BECIIECCTB.

[TorennomeTpust (MOHOMETpPHUSA).

CBs13p MeXy DJEKTPOJABMKYILIEH CUJION M aKTUBHOCTBIO MOTEHLHUAI-ONPENESIONIMX HOHOB
pactBopa.  VHOuMKaTOpHBIE  JMEKTPOABI M DJJIEKTPOAbl  cpaBHEHHA.  CTEKIISHHBIMH,
MOHOCEJIEKTUBHbIE, IJATUHOBBI  AJIEKTPOAbI, 00JacTM MX YCTOWYUBBIX IOKa3aHMM.
AHaJIUTHYECKUI CUTHAJ B IOTEHIIUOMETPHH.

IIpsmasg  moOTEeHOIHOMETPUS (noHOMETpHS). Ha3nauenue, o0nacTb  IPUMEHEHUS.
[TorennnomeTrpuyeckoe uszMepeHue pH, npuMeHseMble 3JIE€KTPOIbI, YCIOBHS IPOBEACHUS
n3mepeHnii. TouHocTh u3MepeHuid. [loTeHnuMoMeTprYeCcKOe U3MEPEHUE KOHLEHTpAuui Kaus,
HUTPAT-UOHA, XJIOPUA-HOHA C TIOMOLIBI0 HOHOCEJIIEKTUBHBIX 2JIEKTPOIOB.
ITorenumomerpuueckoe TUTpoBaHuMe. HasHauenne U ycnoBus npoBeneHus. Kpusble
MOTEHLIMOMETPUYECKOTO TUTPOBAHUS C MCIOJIb30BAaHUEM peaKlui HeUTpanu3aluuu, OKUCICHUS -
BOCCTaHOBJICHHS, KOMILIEKCOOOpa3oBaHusi U ocaxaeHus. CrnocoObl HaxXOXXACHUS KOHEYHOH
TOYKH TUTPOBAHUS.

AbcopOrronHas poTomeTpusi.

3akoHbl morjomeHus cBera (3akoH byrepa—IJlambepra— bepa). OnTudeckass MIOTHOCTb,
MOJISIpHBIA Koo pPuuuent nornomeHus. CrnekTpohoToMeTpusi U KOJOPUMETpHs, UX
ocobeHHOCTH. [IpUHIIMNIUANbHBIE CXEMBI YCTPOKCTBA ClieKTpooToMeTpa U (HOTOKOIOpUMETPA.
Crioco6b1 MOHOXpOMaTu3auK cBeta. OCHOBBI CIIEKTPOPOTOMETPHUECKOTO aHATU3a PACTBOPOB.
YyBcTBUTENBHOCTH MeTOga. CrIocoObI onpeeneHnsl KOHIIEHTpaIMK BellecTBa — rpaduueckue
U pacueTHble. OOIaCTH MPUMEHEHUS CIEKTPOPOTOMETPUHU U KOJIOPUMETPHUH.

5.00pa3oBare/ibHbIE TEXHOJIOT U

Bup yyeOHoii padoThl Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlexuun ONEKTPOHHbIE MaTepHallbl, UCIOJB30BAHUE MYJIbTUMEAMI-
HBIX CPEJCTB, pa3JaTOYHBIA MaTEpHa




JlaGopaTopHbie pabOThI

Beinonnenne onbIToB, 00CYXAECHNE U aHAIU3 UX Pe3yibTa-
TOB, HAaIlUCAHWE YPAaBHEHUM PEAKLUN, TECTUPOBAHUE, BBIITIOJIHE-
HUE TPYNIOBBIX ayAUTOPHBIX 3aJaHUN, WHAWBUAYAJIBHBIE NIO-
KJIAIbI

CamocTosTelIbHbIE pa6OTI)I

3aHII/ITa " IIpE3CHTAlUA PE3YJIbTAaTOB CaMOCTOSITEIILHOMN noJa-

T'OTOBKHU U I/ICCJIC[[OBaHI/Iﬁ Ha 3aHATHUAX

6. OueHo4HbIE CPpeCTBA AUCIHUIIMHBI (MOTYJIs1)
6.1 Ilacnopt GoHIA OLIECHOYHBIX CPEICTB M0 IMCHUIIMHE

Kox xoHTpO- O1eHOYHOE CPEJICTBO
No KonTponupyemeie pa3nesnbl HI/II[ erﬁ 1 peA
/1 (TeMbl) AUCIUTUIMHBI Py HAaMMEHOBAHUE KOJI-BO
KOMITETECHIIUN
OCHOBHBIE HOHATUI U VK-1, OIIK- | TecroBble 3agaHus 20
1 3aKOHBI XUMUH. 1, OIIK-7 Temsbl pedepaToB 2
OKBUBAJIEHT. Bonpocs! 11 3auera 5
CtpoeHue aToma. VK-1, OIIK- | TecroBble 3agaHus 10
5 [Tepuoanueckuii 3aK0H U 1, OIIK-7 Tewmbl pedepaton 8
MepUOINYECKasi CHCTEMA B 4
XUMHYECKHUX DIIEMEHTOB. OMPOCHL UL 3a9CTa
Peakimonnas cmnocobHocth Be- | YK-1, OIIK- | TectoBble 3amaHus 10
3 [IIECTB. XMMHUUECKas CBSI3b 1, OIIK-7 TeMsl pedepaTon
Bormpocs! 1i1s 3auera 5
XuMuuecKkass KUHETHKA. VK-1, OIIK- | TecroBble 3aganus 16
4 CKOpPOCTh XUMHUUYECKUX PeaKIni 1, OIIK-7 Temsl pedpepaTon 6
Y METOJIbI €€ PEryJIUPOBAHUS.
Bormpocs! aiist 3auera 5
Xumuueckoe u (ha3oBoe VK-1, OIIK- | TecroBsie 3ananus 5
5 paBHOBECHE. 1, OIIK-7
Tems! pedepaToB 2
Bonpocsr 1is 3auera 4
DHepreTuka XMUMHYECKUX VK-1, OIIK- | TecroBbie 3amanus 2
6 MPOLECCOB. 1, OIIK-7 Tems! pedepaton 3
Bonpocsr 1is 3auera 3
XHAMHAUYECKUE CUCTEMBI: VK-1, OIIK- | TecroBble 3aqaHusA 25
7 pacTBOPBI, IUCIIEPCHBIE 1, OIIK-7 Tembl pedepaToB 10
CHUCTEMEL.
Bomnpocsr mis 3auera 8
KoMriutekcHple coennHEHNS. VK-1, OIIK- | TectoBble 3anaHus 10
8 1, OTIK-7 Temsb! pedepaToB 4
Bomnpocsr i 3auera 6
OKHCIIUTENRHO- VK-1, OIIK- | TectoBble 3amanus 20
9 BOCCTaHOBUTEJIbHBIE CBOKMCTBA 1, OIIK-7 TeMsI pehepaTos 11
BEIIECTB.
Bonpocsr mis 3auera 7
DIEKTPOXUMUYECKHUE CUCTEMBI. VK-1, OIIK- | TecroBble 3aganus 10
10 1, OIIK-7
Tembl pedepaTon 3
Bormpocs! ai1s 3auera 3




OO01I1e CBOMCTBA HEMETAJLIOB VK-1, OIIK- | TecroBble 3aganus 33

11 1, OIIK-7 Temsb! pedepaToB 9
Bomnpocsr s 3auera 3
OO01me cBOMCTBA METAJLIOB. VK-1, OIIK- | TectoBble 3a0aHUs 35
12 1, OIIK-7 Tems! pedepaToB 6
Bormpocs! miist 3auera 12
Xumuueckasi ueHTH(pUKanus: VK-1, OIIK- | TectroBble 3aganus 88
13 | KaYeCTBEHHBIH M KOJIUYECTBEH- 1, OIIK-7 Tembl pehepaToB 5
HbIH aHATH3. Bormpocs! st 3ayera 15
dusnveckue U GU3NKO- VK-1, OIIK- | TecroBble 3aganug 12

14 XUMHYECKHE METOJIbI aHaJIN3a 1, OIIK-7 Temsl pedpepaTon

BELICCTB.
Bompocs! i 3auera

6.2. IlepeyeHs BONIPOCOB /151 3a4eTa
1. MecTo XMMHUH B 1I€JIOM U HEOPTaHUYECKOW XUMHUHU B YACTHOCTH CPEJU €CTECTBEHHO - HAYYHBIX
mucuumind. YK-1, OIIK-1, OITK-7
2. Ponp xumu3zanuu B pa3BUTUU MPOU3BOAMTEIBHBIX CHII celibckoro xossiicrBa. YK-1, OIIK-1,
OIIK-7
3. Heopranuueckue BeIIECTBA, HCIOJIb3yEeMbIE B CEIbCKOXO3SHWCTBEHHOM IPOU3BOJICTBE:
MUHEpPAJIbHBIE YIOOpEHUs, MECTHLM]bI, TepOUIUABI, AECUKAHTHI, e(OIUaHThI, KOPMOBBIE
n00aBKH, XUMUYECKHE KOHCepBaHTHI 1 MenuopanTel. YK-1, OITK-1, OITK-7
4. Hcnonp3oBaHWE XUMHUYCCKHX IIOHATHUH, 3aKOHOB M METOJOB HCCJICJIOBaHHSI B
CEJIbCKOXO3SUCTBEHHBIX U Ononornvecknx Haykax. YK-1, OIIK-1, OITK-7
5. DKosoruyeckasi OmacCHOCTb HETPAMOTHOI'O MTPUMEHEHUS XUMUYECKUX MPOJYKTOB B CEIHCKOM
xo3saicTee. YK-1, OIIK-1, OIIK-7
6. CrexuomeTrpuieckne MHAECKCHl U Kod(pPuimeHTsl. Monb, MoOJIspHas Macca, XUMHUYECKUI
HKBUBAJIEHT, ()aKTOP SKBUBAJIIEHTHOCTH, MOJIApHas Macca skBuBaneHTta. YK-1, OIIK-1, OIIK-7
7. OCHOBHBIE 3aKOHBI XUMHUU: 3aKOH COXPAHEHUSI MACChl U SHEPTUU, 3aKOH KPATHBIX OTHOILLEHUH,
3aKOH TMOCTOSTHCTBA COCTaBa, 3aKOH YKBUBAJICHTOB, 3aKOH ABOTApO U CIEJACTBUS U3 HETO, 3aKOH
npocThix 00beMHbIX oTHOomeHui. YK-1, OIIK-1, OIIK-7
8. PacTBOpHI Kak cMecH HOHHO- U MOJIeKyJsipHO-aAucnepcHoro ypoBHs YK-1, OIIK-1, OIIK-7.
9. Ilpuunnel oOpa3oBanus BogHbIX pacTBopoB YK-1, OIIK-1, OIIK-7
10. ITpupoaa MexxMONEKYIISIPHBIX CUJI B pacTBopax: cuiibl Ban-nep-Baanbsca (opueHTallnoHHEBIE,
WHAYKIIMOHHBIE, TUCIIEPCHOHHBIE); HOH-TUNIOIBHOE B3aUMO/IeICTBIE, BOAOPOAHAs cBsizh YK-1,
OIIK-1, OIIK-7
11. Cnioco6sl BelpaskeHust coctaBa pactopoB YK-1, OIIK-1, OITK-7
12. 3nauenue pactBopoB B xumun u 6uonoruu YK-1, OIIK-1, OITK-7
13.Tunsl cunbHbIX dnektponutoB YK-1, OIIK-1, OIIK-7
14. T'uaparanus nonoB. DHeprus rugparanuu YK-1, OIIK-1, OIIK-7
15. 3HayeHne pacTBOPOB CUIIBHBIX DJIEKTPOJIUTOB B XUMUH, Ononoruu, reoxumun YK-1, OITK-1,
OIIK-7
16. Tumbl cnadbIx 27IeKTPOIUTOB. KOHCTAHTHI U CTENEHH TUCCOIMALIAN CIIA0BIX JIEKTPOIUTOB
YK-1, OIIK-1, OIIK-7
17. KucnotHo-ocHoBHEIE cBoiicTBa BemiectB YK-1, OIIK-1, OIIK-7
18. BoopoaHbIit ¥ THAPOKCUIIBHBIN MOKa3aTeln pacTBOPOB. CIOCOObl M3MEpPEHUS BOJIOPOTHOTO
nmoka3zarens YK-1, OIIK-1, OIIK-7
19. Bydepusie pactBopsr  YK-1, OIIK-1, OIIK-7
20. Tunel rugponusa. Koncrantel u crenenu runponusa coneir YK-1, OIIK-1, OITK-7

21. 3HadyeHne pacTBOPOB CIAOBIX AIEKTPOIUTOB B XUMuH, Orooruu u reoxumun YK-1, OITK-1,
OIIK-7




22. Kommekcusie coequaenus YK-1, OIIK-1, OIIK-7

23. YCTOMYMBOCTh KOMIUIEKCHBIX COCIMHEHUH B pacTBopax. KOHCTaHTHI yCTOMYUBOCTH U
koHcTaHThl HecToiikocTu. YK-1, OIIK-1, OITK-7

24. 3HayeHne KOMIUIEKCHBIX coequHeHui B onoxumun knetku. YK-1, OIIK-1, OIIK-7

25. buoHneoprannueckas XuMus Kak HoBoe HarpasieHue B xumuu YK-1, OIIK-1, OIIK-7

26. OkucnuTenbHO-BoccTaHOBUTENbHBIC peakuuu Y K-1, OITK-1, OIIK-7

27. OKUCIUTETBbHO-BOCCTAHOBUTENbHBIE (31eKTpoAHbIe) noTeHuansl YK-1, OIIK-1, OIIK-7
28. Poib OKMCIMTENIBHO-BOCCTAaHOBUTENBHBIX peaknuid B mpupoae. YK-1, OIIK-1, OIIK-7

29. [loHsiTHE O CKOPOCTU XUMHUYECKOU peakiuu. MicTuHHas (MrHOBEHHAs1) CKOPOCTh PEaKIIUHU.
YK-1, OIIK-1, OIIK-7

30. OcHoBHBIE (haKTOpPHI, BIUsIONINE HA cKOopocTh peakiuu YK-1, OIIK-1, OIIK-7

31. 3aKOH IEUCTBYIOIINX MAacC — OCHOBHOM 3aKOH XMMHUYECKON KUHETUKH JIJI dJIEMEHTapHOMN
craauu. Koncranra ckopoctu peakuuu YK-1, OIIK-1, OIIK-7

32. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peakiuu oT Temneparypsl. [IpaBuno Bant-I'odda.
VYpasuenue Appenunyca. Karanus u pepmentsl. YK-1, OIIK-1, OIIK-7.

34. 3HaueHHe XUMUYCCKOW KHHETHKH B XMMHUH, OMOJIOTHUU U cellbckoM xo3siictBe YK-1, OIIK-1,
OIIK-7

35. Xumuueckoe paBHOBECHE KaK pe3ybTaT CaMOIPOU3BOIBHOIO IPOTEKAaHUs 00paTUMOI
peakuu YK-1, OIIK-1, OIIK-7

36. 3akoH neiictByromux macc. Koncranra pasHosecust YK-1, OIIK-1, OIIK-7

37. CmelieHrue paBHOBECHUS MPY U3MEHEHUHU KOHIICHTPAIIMH, TEMIIEPATYpPhI U JaBJICHHUS.
[Tpunnun Jle-llatense. YK-1, OIIK-1, OITK-7

38. Ponb xumunueckux pasHosecuii B mpupoae YK-1, OIIK-1, OIIK-7

39. OcHoBsl xumuueckoit TepmoaunHamuku. YK-1, OIIK-1, OITK-7

40. DHTansnus U TeroBoi agdext peakun YK-1, OIIK-1, OIIK-7

41. BeluucieHre SHTAIBIINY PEAKIUH 110 3HAYSHUSIM SHTANBINUNA 00pa30BaHus MPOJAYKTOB U
pearenToB peakiuu. 3akoH ['ecca. YK-1, OIIK-1, OIIK-7

42. Dutpomnus. YK-1, OIIK-1, OIIK-7

43. Bropoii 3aKk0H TepMOJIMHAMUKHN KaK KpUTEPHil HarlpaBieHUus xumuueckon peakuun YK-1,
OIIK-1, OIIK-7

44. IlpuMmeHeHne U 3HaUeHUe YHepreTuku xumuieckux peaknuit YK-1, OIIK-1, OITK-7

45. OCHOBHbBIE TPUHIUITBI KBAHTOBOM TEOPUU CTPOCHHMSI BEIIECTBA: IPEICTABICHHS O
KOPIYCKYJIIPHO-BOJIHOBOM Jyallu3Me SIBIEHUH MUKPOMHUPA, TIPUHIIUIIE HEOTIPEACIICHHOCTH,
ypaBHeHuu llpenunrepa, BoaHoBoM ¢yHkMH, arToMHO# opoutanu YK-1, OIIK-1, OIIK-7

46. KBanToBbIC Uncha: TJIaBHOE, OpOuTampHoe, MaruuTHOe U cinHoBoe YK-1, OIIK-1, OIIK-7
47. Dueprerudeckue ypoBHHU 1 noaypoBuu aroma YK-1, OIIK-1, OIIK-7

48. [IpuHIHMITBI 3aMTOTHEHUS JIEKTPOHHBIX OpOUTaiell aToMa B OCHOBHOM COCTOSIHUU: TIPUHITUTI
[Taynu, npaBuno Xynna YK-1, OIIK-1, OIIK-7

49. ITocTpoeHne CTPYKTYPhI MEPHUOIUUYECKON CUCTEMbI, UCXOJI U3 YHEPTE€TUUECKOM
MOCIIE0BATEIHLHOCTH TOyPOBHEH MHOTOAIeMeHTHBIX aToMoB YK-1, OIIK-1, OITK-7

50. Ionstue neproaa u ero hopmupoBanwue mo npasuiam Kneukosckoro YK-1, OIIK-1, OTIK-7
51. IpuuuHbl pa3aMYHON JUIMHBI MEPUOMOB; S-, p-, O-, f-aeMeHTBI M UX pacnojiokeHHe B
cTpykType nepuoandeckoi cucremsl YK-1, OIIK-1, OTIK-7

52. Ilepuoanueckuii 3akoH. 3HaUeHUE Nepuoanydeckoro 3akona st xumun YK-1, OIIK-1, OIIK-
7

53. CgoiicTBa aTOMOB »3J€MEHTOB (MOTEHIMAl WMOHU3AIMU, CPOJCTBO K 3JIEKTPOHY,
AEKTPOOTPHIIATEIFHOCTD, paanychl Ban-aep-Baansca) YK-1, OIIK-1, OITK-7

54. O01Ie XUMUYECKHIEe CBOMCTBA DJIEMEHTOB U MEPUOANYECKUI XapakTep ux n3MeHnenus YK-1,
OIIK-1, OIIK-7

55. Peakuunonnas crmocooHocts Bemiects YK-1, OIIK-1, OIIK-7

56. Tunsl cBsi3eli: KOBAJICHTHAS, HOHHAS, MeTaJuTaeckas, Bogopoanas YK-1, OIIK-1, OITK-7
58. XapakTepuCTUKU CBSI3€i: 3JEKTPUUECKUE TUTIOIbHBIE MOMEHTBHI, () (EKTUBHBIE 3apPsi/Ibl



aTOMOB, CTE€TIEHb HOHHOCTH, HAIIPaBICHHOCTh U HACHIIIICHHOCTb, SHEPTHS U JITTUHA CBS3U
VYK-1, OIIK-1, OIIK-759. Tumnsl TiOpuau3anuu aTOMHBIX OpOUTaIel U TEOMETPHS MOJICKYJT
OK-7, OIIK-2
60. CBoeoOpa3ue CTpoeHus aToMa BoAopoAa, GU3NIECKUX U XUMHUYECKUX CBOMCTB 3TOTO
aneMeHTa u ero coequnenuii. YK-1, OIIK-1, OIIK-7
61. Bona, reomeTpus u cBoiictBa ee mojiekyinsl YK-1, OITK-1, OIIK-7
62. Boja B c€IIbCKOM XO03MCTBE. DKOJOTHYECKHE aclIeKThl Bojononbk3oBanus YK-1, OIIK-1,
OIIK-7
63. Dnements! [A-noarpynner YK-1, OIIK-1, OIIK-7
64. DnemenTts! ||A-noarpynmsr YK-1, OIIK-1, OITK-7
65. Onements! |HIA — moarpynmer YK-1, OIIK-1, OITK-7
66. Dnementsl [VA-nnoarpynmner YK-1, OIIK-1, OITK-7
67. Dnementsl VA-noarpynns! YK-1, OIIK-1, OIIK-7
68. Dnementsl VIA-noarpynmner YK-1, OIIK-1, OITK-7
69. Dnements VIIA-noarpynmst YK-1, OIIK-1, OIIK-7
70.9nementsl VIIIA-noarpynner YK-1, OIIK-1, OIIK-7
71. llepexoansie metamuisl YK-1, OIIK-1, OIIK-7
72. OCHOBHBIE XUMHUYECKHE OCOOEHHOCTH JaHTaHou 0B U aktuHonaoB YK-1, OIIK-1, OITK-7
73. Dnexrpoxumuueckue cBoiicta meramioB. YK-1, OIIK-1, OIIK-7
74. Dnexrponmu3 YK-1, OIIK-1, OIIK-7
75. Xumuueckas uaearudukanus YK-1, OIIK-1, OITK-7
76. llpeamer u 3aJauyd aHAJUTUYECKOM XuUMHH. Ponb aHaauTHYECKOU XUMHUH B
MPOU3BOJICTBEHHBIX TMPOIECCaX, B KOHTPOJE KauecTBa NPOJYKIHU, B OXpPaHE OKpYyKarouien
cpensl. [Torstue o I[TJIK YK-1, OIIK-1, OIIK-7.
77. KadecTBeHHBIN M KOJIMYECTBCHHBIN aHanu3. Mx 3nauenue YK-1, OIIK-1, OIIK-7
78. Xumuueckre U GU3NKO — XUMUYECKHe (MHCTpyMeHTalIbHbIe) MeTo bl aHanmu3a Y K-1, OIIK-
1, OIIK-7
79. Xumnueckue MeTosl uaeHTudukanuu. [ papumerpudeckuii ananu3 YK-1, OIIK-1, OIIK-7
80. Turpumerpuueckuii ananu3 YK-1, OITK-1, OITK-7
81. Kucnotno-ocuoBroe tTutpoBanue YK-1, OIIK-1, OITK-7
82. OxucnurenpHO-BoccTaHOBUTENBHOE THTpoBanue YK-1, OIIK-1, OTIK-7
83. Xpomarorpadusi. Ee cymHocTh W pasHoBugHOCTU. [lokazatenu Xpomarorpaduyeckoro
paznenenus. Cinyyau npumenenus. YK-1, OIIK-1, OIIK-7
84.ITorenmomerpuueckoe TutpoBanue YK-1, OIIK-1, OIIK-7
85. A6copommonnas poromerpus YK-1, OIIK-1, OITK-7
86. Camoopranuzanus u camoodpaszosanue YK-1, OIIK-1, OIIK-7.
87. Ucnonp30BaHNE OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX IUCUUIUIMH B ITpodeccnoHab-
Houi mesrenbHOocTH YK-1, OIIK-1, OIIK-7.
88. [IpuMeHeHrne METOI0B MAaTEMATHYECKOT0 AHAIN3a U MOJICJIUPOBAHUS, TEOPETUYECKOTO U
sKcIepuMeHTaabHoro uccienoBanus YK-1, OIIK-1, OITK-7.

6.3. llIkaa oeHOYHBIX CPEACTB

YpoBHH ocBOe- Kpurepun ouennBanus OueHnovHnsle cpea-
HHS KOMIIETEH- cTBa
1107071 (k0.1.0aJ1110B)

[IponBuHYTHII 3HaeT

(75-100 GamtoB) | - MOJNHO TEOPETHYECKHH Marepuall, KOTopblid | TecToBble 3amaHus
yMEeT COOTHECTH C BO3MOXHOCTSMH TpakTu- | (31-40)

«3aumeHo» YECKOT0 MPUMEHEHNS; Pedepar (9-10)

- OCHOBHBIE 3aKOHBl €CTECTBEHHOHay4HbIX | Bompochl k 3adery
JCHUIUIAH B TPOQeCCHOHANBHON nesttenbho- | (35-50 6amnos)




CTH;
ymeeT

- UHTErPUPOBATh 3HAHUS U3 PA3HBIX Pa3JIelioB,
COEIUHSS OSICHEHHE 1 000CHOBaHMUE,
-BBINOJIHATD NIPAKTUKO-OPUEHTHUPOBAHHBIE U
CUTYyallMUOHHBIC 3aJiaHHs, PCHIaThb THIIOBLIC H
npodeccruoHaIbHO-HANPaBICHHBIC 33/1a4H,

- OBICTPO ¥ 0€30MMO0YHO MPOMILITIOCTPUPOBATH
OTBET COOCTBEHHBIMU NIPHMEPAMH,

- BECTH MPEIMETHYIO IUCKYCCHIO;

- MCIOJb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEH-
HOHAYYHBIX JUCUUIUIMH B MPO(deCcCHOHATLHON
JeATEIHOCTH;

-IIPUMCHATL MCTOABI MATCMATHYCCKOI'0 aHAJIN-
32 ¥ MOJEIHPOBAHMS, TEOPETUUYECKOTO M IKC-
NEPUMEHTAIBHOTO HCCIIECIOBAHUS

BJIajieeT
- CIIOCOOHOCTBIO K CaMOOPTaHU3AIMH U CaMo-
00pa3oBaHmIo;

- TCPMHHOJIOTHEH U3 pa3IMyYHBIX pPa3leioB
Kypca;

- croco0aMu MBICIUTEIbHON JIESTEIbHOCTH
(aHanmM30M, CHHTE30M, CpaBHEHHEM, 0000IIe-
HUEM U T.1.),

- apryMEHTHPOBAaHHOM, IPAaMOTHOM, YETKON pe-
4b10.

bazosrIit
(50-74 Ganna)

«3aumeno»

3HaeT

- TEOPETHYECKUN M INPAKTHUYECKU MaTepual,
HO JIOITYCKaeT HETOYHOCTH;

- OCHOBHBIE 3aKOHBl E€CTECTBEHHOHAYyYHBIX
JUCLUIUIMH B MPO(ECCHOHATbHON AeaTeNbHO-
CTH;

yMmeer

- COCMHATh 3HAHUS W3 PAa3HBIX pa3leloB Kyp-
ca,

- HaXOIOWUTh IPAaBUJIbHBIE NPUMEPHI U3 IPAKTH-
KU,

- pemaTh TUIOBBIE 3a]a4u;

- WCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEH-
HOHAYYHBIX JUCLUHUIUIMH B MpOodecCHOHATbHON
JIeATEIbHOCTH;

-IPUMEHSATh METO/bl MATEMATHUECKOTO aHaJIN-
3a M MOJEIMPOBAHMS, TEOPETHUYECKOTO U IKC-
IIEPUMEHTAIbHOT O UCCIIEIOBAHMSL.

BJIajieeT

- CIOCOOHOCTBIO K CaMOOPTaHU3alli U CaMo-
00pa3oBaHUIO

- TEPMUHOJIOTHEH W3 pa3IM4YHbIX pa3AeiioB
Kypca, IpY HEBEPHOM YINOTPEOJIIEHUU caM HcC-
IIPaBJIsIET HETOUHOCTH,

- BCEM COACpXXaHWEM, BHIWUT B3aUMOCBS3H,
MOXKET ITPOBECTH aHAJIM3 U T.1., HO HE BCerja

TecToBble  3a-
nanus (21-30)
Pedepar (7-8)
Bompocs! k 3auery
(22-36)




JIeNIaeT 3TO CaMOCTOSITEIbHO, O€3 IOMOIIH Tpe-
noJaBaress,

- croco0aMu  MBICIUTEIBHON  JIeATEeNIbHO-
CTH(aHAJIM30M, CHHTE30M, CpaBHEHHEM, 0000-
IICHUEM U T.11.);

- apryMEHTHPOBAaHHOM, IPAaMOTHOM, YETKON pe-
YbI10.

[Toporossiii
(35-49 6ai0B)

«3aumeno»

3HaeT
- TEOPETHYECKU U TMpaKTUYECKUIl Marepual,
HO JIOITYCKAaeT OIITNOKHY;

- OCHOBHBIE 3aKOHBl E€CTECTBEHHOHAYYHBIX
JTUCITUIUIMH B MPOPECCHOHAIBHON JCSITeNbHO-
CTH, HO JIONIYCKAeT OLIUOKU;

yMmeer

- COeIMHATH 3HAHUS U3 Pa3HbIX pa3esioB Kypca
TOJIKO TIPW HABOSIIMX BOIMPOCAX MPEIoIaBa-
Tes,

- C TPYJIOM COOTHECTH TCOPETHYSCKUU U TpaK-
TUYECKUH, NONMyCKas OIMIMOKU B PEIEHUU TH-
MOBBIX 3a/1a4 HA MIPUMCHECHUE 3HAHUHU B pealib-
HOM MPaKTUYECKOU JeSITENbHOCTH;

- YaCTHYHO WCIIOJbh30BaTh OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLUUIUIMH B Mpodec-
CHOHAILHOM JESITCIIFHOCTH,

- YaCTUYHO MPUMEHSATh METOJbl MaTeMaTHhue-
CKOTO aHajn3a M MOJCIUPOBAHUS, TEOPETHUIC-
CKOT'O ¥ 9KCTIEpUMEHTAIBHOTO UCCIIEOBAHUS
BJajJeeT

- YaCTHYHO CTIOCOOHOCTHIO K CAMOOPTaHU3aIluU
¥ caM0O0Opa30BaHMUIO;

- HEAOCTaTOYHO CHocO0aMH MBICIUTEIHHON
JIESITEIILHOCTH (QHAJTU30M, CHUHTE30M, CpaBHE-
HHEeM, 0000IIICHUEM | T.]1.);

- cnaboi apryMmMeHTaluel, JOTUKOM TMpHu Io-
CTPOEHHUH OTBETA.

TecrToBple 3amaHusA
(11-20)

Pedepar (5-6)
Bompocsr  k 3auery
(19-23)

Huzknii
(TomoporoBBIiA)
(xommeTeHUus HEe
copMHpOBaHa)
(menee 35 6amioB)

«HE 3a4YmeHno)»

He 3HaeT

- TEOPETUYECKUH U IPAKTUUECKUN MaTepual,

- CYIIIHOCTHOM YacTH Kypca;

- OCHOBHBIE 3aKOHbl E€CTECTBEHHOHAYYHbBIX
JTUCIUTIINH B TIPO(ECCHOHATBHON JesTenbHO-
CTH

He yMmeeT

- 0e3 CyIIEeCTBEHHBIX OLIMOOK BBICTPAaUBATh
OTBET, BBITIOJHATD 33/IaHHE,

- BBINOJHATh MNPAKTUKO-OPUEHTUPOBAHHBIE U
CUTYaIlMOHHBIC 3aJaHus, peniaTh HHTETPUPO-
BaHHBIC 3aJauu MpPo(decCHOHATBLHON HampaB-
JIEHHOCTH,

- WUTIOCTPUPOBATh OTBET IPUMEPAMH;

- WCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEH-
HOHAYYHBIX JUCIUIUIMNH B MPOQPECCHOHATHHON
JIESITEIbHOCTH;

TecToBrie 3amaHus
(0-10)

Pedepar (0-4)
Bompocsl  k 3auety

(0-20)




-IIPUMEHSATh METOJIBl MAaTEMaTUYECKOTO aHaJIN-
3a U MOJEIHPOBAHUS, TEOPETUUECKOTO U IKC-
MePUMEHTAILHOTO MCCIICIOBAHUS

He BJIajJieeT

- CIOCOOHOCTBIO K CaMOOpPraHU3aIluu M CaMO-
00pa3oBaHuIO

- TEPMHUHOJIOTHEH Kypca,

- crmoco0aMH  MBICIUTEIBHOM  JICITEIIBHO-
ctu(aHaIM30M, CHHTE30M, CpaBHEHHEM, 0000-
IICHUEM U T.1.);

- IPaMOTHOM, YETKOH PEUbIO.

7. Y4eOHO-MeTOAMYECKOe M HMH(OPMALMOHHOE o0ecreyeHHe IUCIUTIIAHBI
(MoayJin)

7.1.0cHoBHAas yueOHas1 JUTEpPaTypa

1. Adanacwes, b. H. ®usnueckast xumusi: yuebnoe nocobue / b. H. Acdanacwes, O. I1.
AxynoBa. — Cankr-IlerepOypr: Jlans, 2021. — 416 ¢. — ISBN 978-5-8114-1402-4. — TexkcT:
3JICKTPOHHBIN /l Jlanb: 3JICKTPOHHO-0MOIMOTEeYHAs cucrema. — URL:
https://e.lanbook.com/book/168461

2. Kosanenko, JI. &. buoxumuueckre OCHOBBI XMMHUU OHOJOTHYECKH AKTHBHBIX Be-
mecTB: yuebnoe nocobue / JI. &. KoBanenko. — 5-e m3n. — Mocksa: JlabGopaTopust 3HaHMIA,
2020. — 232 ¢. — ISBN 978-5-00101-860-5. — TexkcT: snekrpoHHbIi // JIaHb: 3JEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/151537

3. Heopranuueckast xumust B 24. Yacte 1. TeopeTuueckne OCHOBBI 5-U31., Iep. U AOI.
y4aeOHHUK 171 akagemudeckorodakanaspuata. /Kusszes [.A., Cmapsirun C.H.- [DneKTpoHHBII
pecypc].- M.: FOpaiir, 2017.-253c¢. https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-
8981-DC1B24AFC357

4. Heopranuueckas xumus B 24. YacTe2. XuUMHUSI 3]1EMEHTOB 5-U3[., IEp. U JOM. Y4eOHUK
Tu1s akagemuyeckorodakanaspuara. /Kuszes JI.A., Cmapeirua C.H.- [DnexTponHsiit pecypc].-
M.: FOpaiit, 2017.-359c¢. https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-
FB4A38E2BD4D

5. AHanuTHyecKast XUMHA U PU3UKO-XMMHUYECKHE METO/IbI aHanu3a: yueoHuk. B 21.T.1/
[Tox pen.A.A. Umenko. — 3-e u3.; crep.- M.: Akagemus, 2014.- 352c¢.- ( Beiciiee oOpa3oBanue
OakanaBpuar).

6. AHanuTryeckass XuMus U (U3NKO-XUMHUYECKHE METO/Ibl aHanu3a: yueonuk. B 21.T.2/
[Tox pen. A.A. Umenko. — 3-e u3a.; crep.- M.: Akagemus, 2014.-416¢.- ( Beiciiee o6pa3oBanue
OakanmaBpuar).

7.2.]lononHuTeEIbHAsE y4eOHAs TUTEPATYPa

1.Capraes II.M. Heopranumdeckas xumusi: y4yeObHoe mnocobue / Capraes IL.M. -
[DNeKTPOHHBII pecypc].- M.:u3narenseTBo «JIanp» 2013.- 384c.
https://e.lanbook.com/book/369997category pk=43778#authors

2.Ananutnyeckas xumusi B 2-x kHurax. Kawra 1. XumMuueckue MeTOJbl aHanu3a. 2-e

U3Jl., UCOpP. W JOM. Y4YeOHUK W MPAKTUKYM JUIsl MPHUKIAIHOTO OakanaBpuarta/ ANeKcaHIpoBa
3.A., TaiinykoBa H.I'. [Onekrponssii pecypc].- M.: Opaiit, 2017.-551c. https://www.biblio-
online.ru/book/E9540AD6-D847-49AC-A583-35AC63AFA76D

3.AHanuTryeckas XuMus B 2-X kHurax. Kanra 2. @U3uK0-XUMHUYECKUE METOALI aHAJIN3a
2-¢ W3/., UCTIP. W JION. YUeOHUK M MPAaKTUKYM IS MPUKIAIHOTO OakajaBpuaTa AJIEKCaHIpoBa
D.A., TaiinykoBa H.I'. [Dnekrponnsiii pecypc]l.- M.:FOpaiit, 2017.-355¢. https://www.biblio-



https://e.lanbook.com/book/151537
https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357
https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357
https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D
https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D
https://e.lanbook.com/book/36999?category_pk=43778#authors
https://www.biblio-online.ru/book/E9540AD6-D847-49AC-A583-35AC63AFA76D
https://www.biblio-online.ru/book/E9540AD6-D847-49AC-A583-35AC63AFA76D
https://www.biblio-online.ru/book/BD48501F-8E90-4AA4-B957-91554FA1D0D1

online.ru/book/BD48501F-8E90-4AA4-B957-91554FA1D0D1
7.3. Meroguuecke YKa3aHUSA 10 OCBOCHHMIO TUCHMILIMHBI

1. Kysznenosa P.B. Meroandeckoe pyKOBOACTBO K CaMOCTOATEILHON paboTe 10 AHAIUTH-
qyecKas XUMUsS U (PU3UKO-XMMUYECKHE METO/IbI aHanu3a» Muuypunck, 2024.

7.4. AUudopMaliuOHHBbIE TEXHOJIOTHH (MPOrpaMMHoe odecreyeHre 1 MHGpOPMALHOHHbIE
CIPaBOYHbIE MATEPHAJIBI, B TOM YHCJIe COBPeMEHHbIe MPo(deccHOHAIbHBIE §a3bl JAHHBIX U
HHPOPMAIMOHHBbIE CIIPABOYHBIE CHCTEMBbI)

Vuebnast mucuuiuiiHa (MOIYJb) NPEAYCMaTPUBAET OCBOCHHE WH(POPMAIMOHHBIX H
U(POBBIX TEXHONOTUH. Peanu3aryst nndpoBbIX TEXHOJIOTHH B 00pa30BaTeIbHOM MPOCTPAHCTBE
SBJISIETCSL OJHOM M3 BWKHEHINMX Mened oOpa3oBaHMs, MaroOUIed BO3MOXKHOCTH Pa3BHBAThH
KOHKYPEHTOCIIOCOOHBIE KauecTBa OOYYaIOUIMXCS KaK OyIYyIIMX BBICOKOKBAIM(HUIIMPOBAHHBIX
CIICIIAJIICTOB.

[{udpoBeie TEXHOIOTHH IMPETyCMAaTPUBAIOT Pa3BUTHE HABBIKOB 3(PPEKTHBHOTO pEIICHUS
3a71a4  1POQECCHOHATBHOTO, COIHAJIBHOTO, JIMYHOCTHOTO XapaKTepa C HCIIOJIb30BaHUEM
pa3MYHBIX BHJIOB KOMMYHUKALMOHHBIX TexHOJOrWid. OcBoeHHe HU(POBBIX TEXHOJOTHHA B
paMKax JaHHOM JMCHMIUIMHBI (MOAYINS) OPHEHTHPOBAHO HA CIHOCOOHOCTH O€30MacHO |
HQ/JIOKAIIUM  00pa3oM TMOJy4yaTh JOCTYH, YIPaBIsATh, WHTETPHPOBATh, OOMEHUBATHCA,
OLICHMBATh W CO3/1aBaTh HH(POPMAIMIO C TOMOIIBIO IU(PPOBBIX YCTPOHCTB M CETEBBIX
TexHosoruii. dopmupoBaHre MUPPOBONH KOMIIETEHTHOCTH MperoiaracT padoTy ¢ JaHHBIMH,
BJIaZICHUE WHCTPYMEHTAMU /ISl KOMMYHUKAIIHH.

7.4.1 DJ1eKTPOHHO-ONOJINOTEYHAS CUCTEMBI M 0a3bl TaHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciuyr ot 03.04.2024
Ne 6/1 (CeTeBas saeKkTpoHHasT OMOINOTEKA)

2. ba3a naHHbIX 251eKTpoHHBIX HH(popMannoHHbIX pecypcoB ®I'BHY ITHCXbB (norosop
1o 00eCreyeHNI0 JOCTyIa K 3JIeKTPOHHbIM HH(popMannoHHbIM pecypcam ®I'BHY ITHCXb ye-
pe3 repmunan ynainennoro gocryna (TY ®T'BHY [HTHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnexTpoHHast 6ubnuoreynas cucrema «HanumoHanbHbI UQpoBoO pecype «PyKoHT»:
Kosmnekiun «ba3oseiii MmaccuB» u «Konoc-c. Cenbckoe xo3siictBoy (https://rucont.ru/) (morosop
Ha OKa3aHHUe yCIyT M0 NPeA0CTaBIeHUIO JocTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «dnextporHoe n3narenbcto KOPAMTy (https://urait.ru/) (ToroBop Ha OKa3aHHUe
YCIIYT 1O NPEJOCTaBIEHHUIO 10CTyNa K oOpa3zoBarenbHol iatdpopme OO0 «DneKTpoHHOE U3a-
tenbcrBo FOPAWTY ot 07.05.2024 Ne 6555)

5. DnexTpoHHO-OMOMMOTeYHAast crctema «Bepranckuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3HOE UCIOIb30BaHue TTpon3BeneHuid oT 26.03.2020 Ne 14/20/25)

6. ba3a manneix HOB «HanmonaneHas anextponHas Oubmuotekay (https://rusneb.ru/)
(moroBop o moakmrodeHuu Kk HOb u npegocraBnennu nocrtymna k oobexktam HOb ot 01.08.2018
Ne 101/HDOb/4712)

7. CornaiieHue 0 COTPYIHUYECTBE MO OKa3aHUIO OMOIMOTEUHO-MHPOPMAIIMOHHBIX U CO-
IIUOKYJIBTYPHBIX YCIIYT MOJIb30BATENsIM YHUBEPCUTETA U3 YMCIIa MHBAIUIOB 10 3pEHUI0, C1abo-
BUSIIINX, WHBAIHMIOB APYTHX KATETOPHH C OTPAaHWYCHHBIM JIOCTYIIOM K WH(OpPMAIWH, JIHII,
UMEIOIIUX TPYAHOCTU ¢ uTeHHeM IutockonedatHoro tekcta TOI'BYK «TamboBckas obnactHas
yHUBepcalibHas HayuHas Oubimoreka uM. A.C. ITymkuna» (https://www.tambovlib.ru) (corna-
nieHue o cotTpyanuyectse ot 16.09.2021 Ne 6/H)

7.4.2. Un(opManMOHHBbIE CIIPABOYHbIEC CHCTEMBbI

1. CopaBounas npaBoBas cuctema Koncynbrantllntoc (10roBop nmocTaBKku U COMPOBOXK-
nenus sx3eMiusipoB cucteM Koncynerantllmtoc ot 11.03.2024 Ne 11921 /13900/3C)

2. DnekTpoHHbIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT» (moroBop Ha yciy-
T 110 comnpoBoXxIeHH0 oT 15.01.2024 Ne 194-01/2024)


https://www.biblio-online.ru/book/BD48501F-8E90-4AA4-B957-91554FA1D0D1
https://e.lanbook.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

7.4.3. CoBpemMeHHbIe NPo(eccHOHATbHBIE 0a3bI JAHHBIX

1. baza naHHBIX HOPMATHUBHO-IIPABOBBIX AKTOB MH(OPMALIMOHHO-00pa30BaTEeNbHOM Mpo-
rpamMMbl «Pocmetony (moroBop ot 15.08.2023 Ne 542/2023)
2. ba3a nanneix Hayunoii anektponnoi onbnuorexkn eLIBRARY.RU — poccuiickuii nadopma-
[IUOHHO-aHAJIMTUYECKUIA MOpTad B O0JIACTH HAYKH, TEXHOJOTHH, METUIIMHBI U O0Opa30BaHUS -
https://elibrary.ru/
3. Iopran oTKphITHIX AaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/
4.  Ortkpeiteie  ganHble  DenmepanbHOM  CIYKOBI  TOCYAapCTBEHHOU
https://rosstat.gov.ru/opendata

CTaTUCTHKHU -

7.4.4. JIunieH3u0HHOE M CBOOOJHO pacnpocTpaHseMoe NMPOrpaMMHOe olecriedeHne, B TOM
YHCJIe 0Te4eCTBEHHOT0 TPON3BO/ICTBA

HaumenoBanue Pazpabot- Hocryn- Ccoika Ha Enqu- PexBu3uTHI 1101-
yuk 10 (mpaBo- | HOCTh (JTUIIEH3U- | HBIH peecTp poccui- TBEPKJIAOIIETO J10-
obJaiaTesp) OHHOE, CBOOOZHO | CKMX NPOrpamM JUis KyMeHTa (IIpU Halu-
pacnpocTpaHsie- OBM u B/] (npu YHUH)
Moe€) HaJINYUN)
Microsoft Microsoft JIunensu- - JIunensus
Windows, Corporation OHHOE ot 04.06.2015 Ne
Office 65291651 cpok
Professional JIEACTBHS: OECCPOUHO
AHTHBUpYCHOE AO «Jlabo- Jluniensu- https://reestr.digi Cy0GuIeH3uoH-
nporpammHuoe obecrie- | patopus Kac- OHHOE tal.gov.ru/reestr/3665 | Hsrit moroop ¢ OO0
yenne Kaspersky MIEPCKOT0Y 74/?sphrase_id=4151 «Codreke» oT
Endpoint Security ms (Poccus) 65 24.10.2023 Neo 6/H,
OusHeca CPOK JICHCTBUSL: C
22.11.2023 o
22.11.2024
MoiiO¢uc Cran- 000 «Ho- Juuensu- https://reestr.digi Konrpakr ¢
JapTHBIN - BbI€ 00JIaYHbIE OHHOE tal.gov.ru/reestr/3016 000 «PyGHKOH»
OducHbIN makeT TEXHOJIOTHI 31/?sphrase_id=2698 or 24.04.2019
JUTsE paboTHI € TOKY- (Poccust) 444 No
MEHTaMH H [MOYTON 03641000008190000
(myoffice.ru) 12
CpOK neicTBus: Oec-
CPOYHO
OducHsblit naker AO «P7» JIunensu- https://reestr.digi Konrpaxr ¢
«P7-Oduc» OHHOE tal.gov.ru/reestr/3066 000 «Codrekc»
(meckTomHast 68/?sphrase_id=4435 or 24.10.2023
BepcHs) 041 Ne
03641000008230000
07
CPOK neicTBUs: Oec-
CPOYHO
OneparioHHas 00O "ba- Jlunensu- https://reestr.digi Konrpakr ¢
cucrema «AnbsT O0pa- | 3a5bT CBOOOIHOE OHHOE tal.gov.ru/reestr/3032 000 «Codrexc»
30BaHUE» IIPOTrpaMMHOE 62/?sphrase_id=4435 or 24.10.2023
obecnieuenune" 015 Ne
03641000008230000
07
CPOK neicTBUs: Oec-




CpOYHO

IporpammHast AO «AH- JIuneHsu- https://reestr.digi JInnieH3NOHHBIH
cHcTeMa st 00Hapy- THIUIATAAT OHHOE tal.gov.ru/reestr/3033 | morosop ¢ AO «AH-
JKEHUS TEKCTOBBIX (Poccus) 50/?sphrase_id=2698 THUILIATKAT OT

3aMCTBOBAaHUU B 186 23.05.2024 Ne 8151,
y4eOHbBIX U Hay9IHBIX CPOK JICHCTBUSL: C
paboTax « AHTHIUIATH- 23.05.2024 no
at BY3» 22.05.2025
(https://docs.antiplagia
us.ru)
Acrobat Reader Adobe CBoboaHo - -
- IPOCMOTp 10~ Systems pacmpocTpatsie-
kymentos PDF, DjVU Moe
Foxit Reader Foxit CBoboxHO - -
- IPOCMOTP JI0- Corporation pacrpocTpatse-
kymentoB PDF, DjVU Moe

7.4.5. Pecypchbl HH(pOpMAIMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTEepHET»
1. CDTOwiki: 6a3a 3nanwuii o uudpoBoii Tpanchopmariu https://cdto.wiki/
http://www.chemistry.narod.ru/himiya/uch_chem_organOl1.htm];
2. http://rucont.ru/
3. http://window.edu.ru
4. http://e.lanbook.com

7.4.6. LInpposbie HHCTPYMEHTHI, IPUMEHsIEMbIe B 00pa30BaTeJIbHOM IpoLecce

1. LMS-mtatrdopma Moodle
BuptyansHas nocka Mupo: miro.com
Bupryansnas nocka SBoard https://sboard.online
BupryansHas nocka Padlet: https://ru.padlet.com
O6naunsie cepBuckl: Sunekc./Juck, O6nako Mail.ru
Cepsucsl onpocos: Suaexc ®opmsl, MyQuiz
Cepsucel BueocBs3u: Suaekc reaemoct, Webinar.ru
CepBuc cOBMeCTHOH pa0OoThl Haa mHpoekTamu s HeGompmmx rpymnm Trello

Nk~ WN

http://www.trello.com

7.4.7. lu(ppoBbie TEXHOJTOTHH, IPUMEHsIEMbIe IIPH U3yYEHUH TUCHUILIMHBI

Ne | Hudposrie  TexHoso- | Buabl yueOHoil paboTsl, Bbl- | @opmupyemsbie | MK
THH MIOJIHSIEMBIE C NPUMEHEHUEM | KOMIIETEHLIUN
BbIOpaTh HYKHOE 1M (POBON TEXHOJIOTUN
Oo6naunsle TexHomaoruu | Jleknuu VK-1 N-1yk-1—
CamocrositenpHas padbora AHanmu3u-
pyer  3azauy,

BBIAEIAS ee Oa-
30BBIE COCTaB-
JSIONINE, OCY-
IIECTBIISICT JIe-
KOMITO3HUIIMIO
3aJ1a4u



https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/
http://www.chemistry.narod.ru/himiya/uch_chem_organ01.html
http://window.edu.ru/
http://e.lanbook.com/
http://www.trello.com/

W-2yk1 -

Haxomutr u
KPUTHYECCKH
aHATM3UPYET
uHpopmaruto,
HEOO0XOTUMYIO
JUIL  pelICHUs
MTOCTaBJICHHOMN
3aJa4u.

Bonbime nannesie Jlexnnu YK-1 N-1yk1—
CamocrosiTenpHas padoTa AHanuzu-
pyer  3aaauy,
BBLIENAS ee Oa-
30BBIE COCTaB-
JASIOUINE, OCy-
IIECTBIISICT JIe-
KOMIIO3UIIHIO
3a7a91
NUJ-2yk-1—
Haxonur u
KPUTHYECKH
aHAJIN3UPYET
uHpopmaruto,
HEOOXOAUMYIO
JUISL  PEIICHUS
MOCTaBJICHHOM
3a7a4H.

8. MartepuajibHO-TeXHUYECKOE o0ecnevYeHue M CIUTIUHBI (MOILYJIA)




HaumenoBanue cenuaibHbIX *
MOMENICHUN U IIOMEIICHUHN AJISI caMo-
CTOSITEJIBHOU PabOTHI

OCHAaIIEHHOCTD CIIEUAIbHBIX NOMEIIEHHN U IIOME-
IICHUH 7151 CAaMOCTOSATENBHOM paboThI

VYyeOHast ayauTopus Uid IpOBe-
JIEHUS 3aHATHI JIEKUIMOHHOTO THIIA,
3aHATUH CEMUHAPCKOro THIIA, IPYIMIIO-
BbIX U WHIUBUYaJIbHBIX KOHCYJIbTa-
LIUH, TEKYIIET0 KOHTPOJIS U IPOMEXKY-
TouHOM arrecranuu(yna. MHTepHarmo-
HanbHas, 1. 101 - 2/11)

bans Bogsnas nadoparopHas (uHB. Ne 1101047225);

PH-metp (uaB. Ne 1041044866);
DOTOIIIEKTPOKOJIOPUMETP
(uHB. Ne 1041044866);

Becsol anextpuueckue (uHB. Ne 2101040654);
XMMHYECKUE PEaKTUBBI, XUMUYECKas MOoCy/a

Aynutopus I cCaMOCTOSITEIIbHOU
paboThI - KOMIBIOTEPHBIN KJIacc C BBI-
XO0JIOM B UHTEPHET

(MuTepranuoHanbHast
3/239a)

101 ayn.

1. KowmmbroTep «NL»
G1610/H61M/4Gb/500Gb/450W,
GembirdKB-8300 UM-BL-R, mpims
BenQ 21.5 G2250 (Ne41013401655)

2. KommbroTep «NL»
G1610/H61M/4Gb/500Gb/450W,
GembirdKB-8300 UM-BL-R, mpimb
BenQ 21.5 G2250 (Ne41013401656)

3. KommbroTep «NL»
G1610/H61M/4Gb/500Gb/450W,
GembirdKB-8300 UM-BL-R, mpimb
BenQ 21.5 G2250 (Ne41013401654)

4. KommbroTep «NL»
G1610/H61M/4Gb/500Gb/450W,
GembirdKB-8300 UM-BL-R, mpimb
BenQ 21.5 G2250 (Ne41013401653)

5. Komnerorep «NL»
G1610/H61M/4Gb/500Gb/450W,
GembirdKB-8300 UM-BL-R, mpims
BenQ 21.5 G2250 (Ne41013401652)

6. Komnerorep «NL»
G1610/H61M/4Gb/500Gb/450W,
GembirdKB-8300 UM-BL-R, mpimb
BenQ 21.5 G2250 (Ne41013401651)

7. Komnerorep «NL»
G1610/H61M/4Gb/500Gb/450W,
GembirdKB-8300 UM-BL-R, mpims
BenQ 21.5 G2250 (Ne41013401650)

8. Komnerorep «NL»
G1610/H61M/4Gb/500Gb/450W,
GembirdKB-8300 UM-BL-R, MbIms
BenQ 21.5 G2250 (Ne41013401649)

9. Komnerorep «NL»
G1610/H61M/4Gb/500Gb/450W,
GembirdKB-8300 UM-BL-R, MbIms
BenQ 21.5 G2250 (Ne41013401648)

B KOMIIJICKTaluu

KJTaBHATypa
Gembird, monuTop

B KOMIUICKTAI[MH
KJTaBHATypa
Gembird, mouuTop

B KOMIUICKTAI[MH
KJTaBHATypa
Gembird, monuTop

B KOMIUICKTAI[MH
KJTaBHATypa
Gembird, monuTop

B KOMIUICKTAIU
KJIaBHaTypa
Gembird, monuTOp

B KOMIUICKTAI[MU
KJIaBHaTypa
Gembird, moruTOp

B KOMIUICKTAIMU
KJIaBHaTypa
Gembird, moruTOp

B KOMIUICKTAI[H
KJIaBHaTypa
Gembird, moruTOp

B KOMIUICKTAI[H
KJIaBHaTypa
Gembird, moruTOp

10. Kommprotep «NL» B kommnekranuu

Pa6oqa$I nporpamMmma JUCHHUIIIINHBI «AHanuTHYeCcKass XUMHUS U (1)PI3I/IKO-XI/IMI/I‘{€CKI/IC METOJbI aHAJIN3a»
cocraBieHa B cooTBeTcTBUM ¢ TpeboBanusiMu PI'OC BO mno HampaBieHHIO TOJITOTOBKU
19.03.01 buotexHomorusi (ypoBeHb OakajiaBpuara), YTBEP)KICHHOTO MpHKa3oM MUHHCTEpPCTBA
obpazoBanus u Hayku Poccuiickoit @enepannu Ne 736 ot 10.08.2021 r.
ABTOp: 01IeHT Kadeapsl Ouonoruu U XuMuw, K.X.H. Ky3nernosa P.B




Penensent: C.W. JlanmiuH - 3aBeayroniuii kadeapoi TEXHOIOTUU TPOU3BOICTBA, XPAaHEHHUS
U 1epepaboTKH NPOJYKLIUU PACTEHUEBOJICTBA, KAHAUIAT CENbCKOX03AHCTBEHHBIX HAYK, TOLIEHT

[Iporpamma paccMoTpeHa Ha 3acefaHuy Kadenpbl OMOXUMUN U XUMUH (TTpOTOKoT Ne § oT
4 anpens 2022 1.).

[Iporpamma  paccMOTpeHa  Ha  3ac€HaHUM  Y4eOHO-METOIMYECKOW  KOMHCCHHU
[TnopooBomHoro uHcturyra uM. M.B. Muuypuna Muuypunckoro I'AY (mporokon Ne 8 ot 18
anpens 2022 ).

[Iporpamma yTBepAeHa Ha 3aceaHUU Y4E€OHO-METOJIMYECKOro coBeTa MUUypHUHCKOTO
['AY (npotokos Ne 8 ot 21 anpens 2022 r.).

IIpoecpamma nepepabomana u donoanena ¢ coomgememeuu ¢ mpevogsanusamu PIOC BO.
[Tporpamma paccMoTpeHa Ha 3aceqanuu Kadeapbl OMoxumun U XuMuH (mpotokon Ne 11 ot 5
urons 2023 r.).

[Iporpamma paccMoTpeHa Ha 3aceaHHM y4eOHO-METOIMYECKOM KOMHMCCHU HMHCTUTYTa
(byHIaMEHTAIBHBIX M MPHUKIAIHBIX arpoduorexHonoruii uMm. M.B. Muuypuna MudypHuHCKOTO
I'AY (mpotokon Ne 11 ot 19 urons 2023 ).

[Iporpamma yTBepkJeHa Ha 3aceJaHUU y4yeOHO-METOJMUYECKOI0 COBETa YHHMBEPCUTETA
(mporokon Ne 10 ot 22 utons 2023 r.).

IIpoepamma nepepabomana u donoanena 6 coomgeemcmeuu ¢ mpebosanusimu @I'OC BO.
[Tporpamma paccmMoTpeHa Ha 3aceqaHuu Kadeapsl OMOXUMUU U XUMUU (TTpoTokos Ne 9 ot 6 mas
2024 r.).

[Iporpamma paccMOTpeHa Ha 3acellaHMd y4eOHO-METOIMYECKOW KOMHCCUU HHCTUTYTa
(byHIaMEHTAIbHBIX M TNPHUKIAAHbIX arpoduorexHosoruit uMm. M.B. Muuypuna MugypuHckoro
['AY (mpotokon Ne 10 ot 20 mas 2024 1.).

[Iporpamma yTBep)kJIeHa Ha 3aceJaHUU y4eOHO-METOJMUYECKOTO COBETa YHHMBEPCHUTETa
(mpotokoi Ne 10 ot 23 mas 2024 1.).



OpuruHan JOKyMEHTa XpaHUTCS Ha Kadeape caJoBOJICTBA, OMOTEXHOJOTHI U
CEJICKIIUU CENbCKOXO03SUCTBEHHBIX KYJIbTYP
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