[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
WHdopMalws o BnagenbLe: Tpunosicernue 2a.16
®NO: Knoukos HOpuii Cepreesuy K 006paz08amenbHoll NPoSpamme
JLO/KHOCTb: 1.0. PEKTOpa no cneyuanvHocmu

[ata nognucanus: 04.09.2025 17:27:55
VHHKansHbI MPOrpaMMHBIH KTl0Y: 21.02.01 Paszpabomxka u s3xcniyamayus

4e7c4ea90328ec8e65c5d8058549a2538d7400d1 HeMAHBIX U 2A306bIX MECIMOPOIHCOCHULL

PABOYAS TIPOTPAMMA OBIIEOBPA3OBATEJBLHON JUCITATLIAHBI

KB. 02 XUMHWSA HE®PTU U TA3A

®dopma 00yueHus OYHas
(ounast)

Kypc 1

Cemectp 1,2

2025



Pabouas nporpamma paspaGoTaHa B COOTBETCTBHH ¢ TPeGOBAHUAMH:

- MenepanbHOro rocylapcTBeHHOTO 00pa3oBaTeNbHOTO CTaHAApTa CpejHEro  obmero
obpasosanua, yTeepikaesHoro npukazom MuHoOpHayku Poccum ot 17 mas 2012 No 413
(3aperncTpupoBantoro MunnctepcteoM toctHunn Poccwiickoii Mepepaunn 7 wmons 2012,
perucTpaunoHHsi Ne 24480);

- MeepansHOrO rocy1apcTBEHHOTO obpa3oBaTenbHOrO cTaHmapra CpEHEero
npodeccHOHaNbHOTO 06pa3osaHua mo creumansHoctd 21.02.01 PaspaoTka u akcnayarauus
HE(DTAHBIX H FA30BBIX MECTOPOKIEHHUH, yTRepKIéHHOTO [TprKaszoM MHHHACTEPCTBA NPOCBEILCHHS
Poccutickoii ®enepanun ot 8 Hoabpsa 2023 roga Ne 833 (sapeructpuporan B Munrocte P® ot 04
nexabps 2023 roga, perucrpaiuonHsii No76249);

C Y4eTOM:

- Qepepanpuoii  o0pasoBaTenbHON MporpaMMbl  cpegHero obmero ofpasoBaHus,
yrBepikieHHoi [lpukazom Munucreperea npoceemenus Pd  or 18.05.2023 Ne 371
(3aperncTpuposannoro MumucTeperBoM toctHuuu Poccuiickoit Menepamnu 12 mions 2023,
pervcrpaiuonnsiit No 74228);
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1. OBIIIASI XAPAKTEPUCTHUKA PABOUYEHN ITPOI'PAMMBI
OBIIEOBPA3OBATEJILHON JUCIUIIJINHBI
KB.02 Xumust HedTH M raza

1.1. MecTo THCHUIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Hucnummuaa KB.02 Xumust HeT M raza BXOAWT B 00ME00pa30BATENbHBIA ITHKI
[MITICC3 kak Kypc 1Mo BEIOOPY.

OobmeobpazoBarenpbHas aucuuiuinHia KB.02 Xwumus Hedt M rasa sBisercs
JIOTIOJTHUTEILHOM YacThI0 00111e00pa30BaTEIbHOTO IUKJIA 00pa3oBatebHON Tporpammbl CI1O
B cootBeTcTBHH ¢ PI'OC no cnenmansaoctr 21.02.01 Pa3paboTka 1 sKcIuTyaTanust He(TSHBIX
Y Ta30BbIX MECTOPOKICHHI.

1.2. Heab u miIaHupyembie pe3yabTaThl 0CBOEHUS JUCHUILINHBI:

1.2.1. Illesb 00mieo6pa3oBaTeIbHOM JUCIHUIIMHBI

Conepsxanue nporpammel obmieoOpazoBarenbHoil nucuuiuinabl KB.02 Xumus nedtu
U Ta3a HallPaBJICHO Ha JOCTHKEHHE CIEAYIONIeH 1eu:

— (opmupoBanue u yriryoseHue 3HaHUH B 0071aCTH XUMUHU HeTH (0 COCTaBE U CBOMCTBAaX

HEe(TSIHBIX CUCTEM, Ta30B PA3IIMUHOTO TPOUCXOKIACHHS U METOJIaX X UCCIICIOBAHMS);

— O3HAKOMIJICHHE C TEXHOJOTUYECKOU Kiaccu(uKaluen mporeccoB nepepadoTku HedTu;
— 3HaKOMCTBO C OCOOEHHOCTSIMU HE(TH KaK ChIPbs Ui IIPOLIECCOB MEPETOHKU;
— TIOHMMaHHE CBSI3M MEXKIY COCTaBOM, TEPMOJMHAMUYECKUMU YCIOBHUSIMH U (PU3UKO-

XUMHUYECKHUMH CBOHCTBAMH HE(PTSIHBIX CHCTEM;

— TIOHMMaHHUE BJIMSHHS cOCTaBa HETH Ha Ka4YeCTBO HE(QTEPOIYKTOB.

1.2.2. IlnanupyemMble pe3yabTaThl 0CBOCHHUS 00111e00pa30BaTeIbHOM M CIHIIIMHbI
B cooTBeTcTBUM ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco6oe 3HaueHue JUCHUIUIMHA UMeeT Npu popmupoBanuu u pa3sutun OK u I1K

KOI[ 1 HAMMCHOBAHHC HnaHpreMLIe PE3YIbTAaThl OCBOCHUA TUCHUIIJIMHBI

- COBEpIICHCTBOBAHHE
SI3LIKOBOM M YWUTATEJILCKOU
KyJbTYpbl ~Kak CpeICTBa

dhopMHUpyeMBIX Oo0uue JAucuuninHapHbie
KOMIETECHLIN I
OK 02. Mcnons3oBaTh B o0nactm  HeHHOCTM | -yMEeThb  IUIAHUPOBaTbh H
COBPEMEHHBIE CPENICTBA HAYYHOI'0 MO3HAHUSL: BBITIOTHSATH XUMHYECKUN
MIOMCKA, aHaJIN3a U -c(pOpMUPOBAHHOCTH 9KCIIEPUMEHT;
HMHTEpPIPETAINH MHPOBO33PEHHUS, -pemiathb
nHpopmanuu u COOTBETCTBYIOIIETO JKCIIEPUMEHTAJIbHBIE 33/1a4
nH(OpMaIMOHHBIE COBPEMEHHOMY YPOBHIO | B COOTBETCTBUU c
TEXHOJIOTUH ISt pa3BHUTHS HayKH U | IpaBWJIaMHU TEXHHUKHU
BBHITIOTHEHUS 3a/1a4 OOIIIECTBEHHON  TPAKTHUKH, | 6e30MacHOCTH npu
npodecCuoHATBHON OCHOBaHHOTO Ha JHUajore | 0OpalleHNuU C BEIIECTBAMU U
NESTEIEHOCTH. KYJIBTYp, CIIOCOOCTBYIOIIETO | 1a00paTOpHBIM
OCO3HaHHIO CBOEr0 MECTa B | 000pPYJOBaHHEM;
MOJIUKYTBTYPHOM MUPE; NPEJICTaBISTh  Pe3yJIbTaTh

XUMHYECKOI'0 OKCIICPUMCEHTA
B (hopMe 3amucH ypaBHEHHM
COOTBETCTBYIOIIMX pPEAKIUN

B3aUMOJEHCTBUS MEXIY | 1 (POPMYITUPOBATH BBHIBOJIBI
JIIOJIBMU U TTIO3HAHUS MUPA; | HA OCHOBE ATUX
-0CO3HaHUE LIEHHOCTH | PE3YyJIbTaTOB;

Hay4HOU JEATEIbHOCTH, | ~yMETh aHAJIM3UPOBATh
TOTOBHOCTb  OCYIIECTBJIATH | XUMUUYECKYI0 HH(OpMAIHIO,
MIPOEKTHYIO U | IOJyYaeMyl U3  pa3HbIX
HCCIIEIOBATEIBCKYIO VICTOYHUKOB (cpenctB
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JeSITeNIbHOCTD
WHJIMBUIyaJIbHO U B TPYIIIIE;
OsBJjaanenue
YHHUBepCaJbHbIMU
Y4eOHbIMU
MO03HABATEJIbHBIMU
JNeHCTBUSIMU:

B) padora ¢ uHopmanueii:
-BJIaJCTh HaBBIKaMH
MmoJrydeHus: WHGOpMaIuu U3
HUCTOYHHUKOB pa3HbIX THIIOB,

CaMOCTOATCIIBHO
OCYHICCTBJIATHL ITOUCK, aHAJIN3,
CUCTEMATHU3alIUIO u

WHTEPNPETALUI0 HWHPOPMALTUH
pa3NMYHBIX BHUIOB U (GopMm
NPE/ICTAaBICHHS;

-C03/1aBaTh TEKCTBI B
pa3IMYHBIX pOopMaTax ¢ y4eToM
Ha3Ha4eHUs WHQPOPMAIMU U
LEJIEBOH ayIUTOPHHU, BHIOHpast

ONTUMAJIbHYIO bopmy
HPEICTABICHHS u
BU3YyaJIH3allnY;

-OLICHUBATh  JIOCTOBEPHOCTD,
JETUTUMHOCTE  MH(OPMAIHH,

€€ COOTBCTCTBHUC IIPABOBBIM U
MOPaJIbHO-3TUYCCKUM HOpMaM;

-MCIIOJIB30BATh cpezcTBa
HHPOPMAITUOHHBIX u
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B peleHnn
KOTHUTHBHBIX,
KOMMYHHMKATHBHBIX u
OpraHM3alMOHHBIX  3a7ad C
COOJIIOICHUEM TpeOoBaHUN
3PrOHOMHKH, TEXHUKH
0e30IacHOCTH, THUTHEHEI,
pecypcocoepekeHus,
MPABOBBIX U ATHUYECKUX HOPM,
HOpM WHPOPMAITUOHHON
0e30ITacHOCTH;

- BJIaICTh HaBbIKAMH
pacrio3HaBaHUA U 3alIUThI

MaccoBOM uHpopmaruu,
cetb HTEpHET U ApyTHE);

- BIIaJETh  OCHOBHBIMH
METOJIaMHU HAy4YHOTO
MO3HAHUS BEIICCTB u
XUMHUYECKHAX SIBJICHU I
(HaOmroieHre, M3MEpeHue,
IKCIIEPUMEHT,
MOJICJTMPOBAHUE);

-yMETh IPOBOJUTH PacueThl
0 XUMHYECKHM (opmyrnam
U YPaBHEHUSIM XMMHMUECKHUX
peakuil ¢ MCIOIb30BAHUEM

buznuecKux BEJIMYMH,
XapaKTEePU3YIOIINX

BEIIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: MacChl, O0BeMa
(HOpMaJIbHBIE YCIIOBUS)
ra3os, KOJIMYECTBa
BEIIIECTBA; UCIIOJIb30BaTh
CUCTEMHBbIE XUMHYECKHE
3HaHUS IS TPUHATHUS
pelieHuii B KOHKPETHBIX
KU3HEHHBIX CUTYaIHSIX,

CBA3aHHBIX C BCIICCTBAMHU U
X IPUMCHCHUCM.

nH(popMaIuy,

nHPOPMALUOHHON

0€30M1aCHOCTH JTUYHOCTH.
OK 03. [ImanupoBats 1 B YacTu TPYAOBOIO | - BIIAJIETh CHUCTEMOM
pean30BbIBaTh COOCTBEHHOE BOCIHUTAHMA: XUMUYECKUX 3HaHW, KOTopas
npodeccuoHanbHOe U -TOTOBHOCTB K TPYLY, | BKIIOYAET:
JUYHOCTHOE pa3BUTHE, 0CO3HaHUE LEHHOCTH | OCHOBOIIOJIAraloIIne MOHITUS

MpeANPUHUMATENbCKYIO

MacTepCTBa, TPYAOTIO0HE;

- YMETH BBIABJIATE XapaKTCPHBIC

JIESTEIBHOCTD B -TOTOBHOCTb K  aKTUBHOM | IpU3HAKM U  B3aUMOCBS3b
npodeccuoHanbHoOM cdepe, JEATEIbHOCTU W3YYCHHBIX TTOHSTHIA,
WCIIONI30BaTh 3HAHUSA 110 TEXHOJIOTHYECKOM U | IPUMEHSITh COOTBETCTBYIOIINE
(hMHAHCOBOIT TPaMOTHOCTH B COLIMAJbHON HANpaBICHHOCTH, | TIOHSATHUS npu OTIMCaHUHU

CIIOCOOHOCTh ~ MHUIIMHMPOBATH, | CTPOCHHUS u CBOWCTB




PA3JINYHBIX ) KXU3HCHHBIX
CUTyalusix.

MJIaHUPOBATH u
CaMOCTOATCIIBHO BEBITIOJIHATH
TaKyIo JCATCIbHOCTD,

-UHTCPCC K PA3JIMIYHBIM C(bepaM

PO eCCHOHATTEHOM
JEeSITeTFHOCTH,

OBaanenue
YHHBEPCAJIbHBIMU YUeOHBIMU
NMO3HABATEIbHBIMH
JeHCTBUAMM:

a) 0a3oBble JIOrMYecKHe
JaeiicTBUSA:

- CaMOCTOSITETTFHO
(hopMyupoBaTh u
aKTyalTu3upoBaTh  IPOOIEMY,
paccMmaTtpuBaTh ee
BCECTOPOHHE;
-yCTaHAaBJIUBATh

CYIIECTBEHHBIA TPH3HAK HIIH
OCHOBaHUA JJIsA CpaBHCHU,
KJIACCU(UKAIIUN U 0000IICHHUS;
- OIPEIEIATh CITH
JIeSTCIIbHOCTH, 3aj1aBaTh
IapaMeTpsl U KPUTEPUH HX
JOCTYDKCHHS,

-BBISIBJISITh  3aKOHOMEPHOCTH H
IIPOTUBOpEYUs B
paccMaTpruBACMBbIX ABJICHUMAX,
-BHOCHTb  KOPPEKTHUBBI B
JIeSITeIIbHOCTD, OLICHUBATh
COOTBETCTBHE pe3yIbTaTOB
[eJIsIM,  OLICHWBATh  PHUCKHU
MOCJIE/ICTBUI JIESITEILHOCTH;
-pa3BUBaTh KpeaTuBHOE
MBIIIJICHUC nmpu peUICHNN
YKH3HEHHBIX MPOOJIEM

0) 0a3oBbIE
HCCJIeI0BaTEbCKHIE
JeldCTBUSA:

-BJIaJICTh HAaBBIKAMH y4e0HO-
HUCCIIEI0OBATEILCKON u
MPOEKTHOMI JIeSITCIIbHOCTH,
HaBBIKAMH paspenieHus
po0oem;

-BbIABJIATH HpI/I‘II/IHHO'
CJIEJICTBCHHBIC CBsI3U u
aKTyaJIu3upOBAThH 3a/1auy,
BbIJIBUT'AaTh FI/IHOTe3y (S
peuieHus, HaXOJIUTh
aApTryMEHTBI IS
JI0Ka3aTelIbCTBa CBOHX
YTBEPKJICHUH, 3a7aBaTh
napameTphl Hu KpUTEPUHU
pereHus;

-aHAJTM3UPOBATH MTOTYICHHBIC B
xoze peIICHUS 3a7a4uu
pe3yabTaThl, KPUTUYECKU

OIICHMWBATh HMX JOCTOBCPHOCTD,

HEOPraHUYECKUX 3
OpTaHWYECCKHUX BEIIECTB M WX
TIpEBpaICHHIIH; BBISIBIISTH
B3aMMOCBSI3b XUMHAYECKHUX
3HAHWK C  TOHATHSIMH H
TIPEACTABICHISIMHU TIPYyTUX
€CTECTBEHHOHAYYHBIX
MPEIMETOB;

- YMETh HCIIOIb30BaTh
HAaUMCHOBAaHUS  XMMHYECKHX
COCIMHEHUN MEXTyHapOJIHOTO

COI03a  TEOPETHYECKOU u
MPUKIIaTHON XUMUHA u
TPUBUAJTIBHBIC Ha3BaHUS

BaXHEHWINTNX BEIIECTB (ITUJICH,
aneTWiieH, TIUIEepPUH, (QEeHO,
dopmanbaeru, YKCyCHas
KHCJIOTA, TIMLUH, yrapHbIH ras,
VTAEKUCHBI  Ta3, aMMHaK,
rameHass M3BECTb, HeTalleHas
U3BECTh, MUTHEBas CoJa W
JPYTHX), COCTaBIATh (hOPMYITBI
HEOPTaHUYECKUX u
OpPTaHUYECKHX BEIIECTB,
ypaBHEHUS XUMHYECKUX
peaxiuii, 00BACHITh UX CMBICIT,
NOJTBEPXKIATh  XapakTepHBIE
XHUMHYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOITUMHU
SKCIIEPUMEHTAMH W 3aMUCIMHU
YpaBHEHUI XUMHYECKUX
peakuuii;

- YMETh MMPOBOAUTH PACUETHI IO
XUMUYEeCKUM  (dopMmyliaM |
ypaBHEHUSIM XUMHUYECKUX
peakuuMii ¢ WCIOJIb30BaHUEM
(huzruecKux BEITUYHH,
XapaKTepU3YIOUINX BEIIECTBA C
KOJINYECTBEHHOU CTOPOHBI:
Macchl, 00beMa (HOpMAaJIbHBIC
YCJIOBHSI) Ta30B, KOJIMYECTBA
BEILIECTBA; WCIIOJIh30BATh
CHCTEMHBIE XUMHYECKUE
3HAHUS JIJIS] IPUHSATHS PEIICHUI
B KOHKPETHBIX IKM3HCHHBIX

CUTyallMsX,  CBS3aHHBIX C
BEILECTBAMH u Ux
IIPUMEHEHUEM.
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MPOTHO3UPOBATh M3MEHEHUE B
HOBBIX YCIIOBUSIX;

-yMeThb MNEPEHOCUTh 3HAHUS B
MO3HABATEILHYIO u
MIPaKTHIECKYIO oOactu
XKHU3HEACITENbHOCTHY;

- YMETh UHTEIPUPOBATH 3HAHUS
W3  pa3HBIX  MpPEeIMETHBIX
o0Jacrei;

-BBIBUTaTh ~ HOBBIE  HJECH,
npeiarath OpUTMHAJIbHBIE
MIOJIXO/bI U PEIICHMS;

- CITOCOOHOCTH UX
WCTOJIB30BaHMs B
[I03HABATEIbHON U
COIIMAJIBHON IPAKTHUKE.

OK 04. Db dexTuBHO
B3aHUMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaHJIC.

-TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOATEILHOCTH u
caMOOTpeeTICHHIO;
-OBJIa/ICHUE HaBBIKAMU YIe0HO-
HUCCIIE0BATEIBCKOM,
NPOCKTHOM W COLUAIbHOU
NeSITeIbHOCTH;

OBaanenue
YHHUBEPCAJIbHBIMH
KOMMYHUKATHBHBIMHU
JeHCTBUAMM:

0) coBMecTHasl 1eATeIbHOCTD!
-TIOHUMATh W HCIOJB30BaTh
MPENMYIIEeCTBA KOMAaHIHOU W
WHANBUAYATbHON paboThI;
-IIPUHUMATh L€ COBMECTHOMI
JeSITeNLHOCTH,
OpraHU30BLIBATH u
KOOPJMHUPOBATh JIEHCTBUS 10
€€ JIOCTIKEHHIO: COCTaBISITh
IJIaH ACUCTBUH, pacrpenemnsiTh
poam ¢ Yy4eTOM  MHEHHUM
YYaCTHHUKOB 00CyXIaTh
pe3yIbTaThl COBMECTHOM
paboTHI;

-KOOPIAMHUPOBATH u
BBITIOJHATH pabOTy B yCIOBHSIX
peaspbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO
B3aMMOJICHCTBHS,
-OCYLIECTBIIATh  ITO3UTUBHOE
CTpaTeTUYECKOEe IIOBEICHUE B
Pa3IUYHBIX CUTYaIusX,
MPOSIBIISITh ~ TBOPYECTBO U
BOOOpaXkeHHeE, OBITH
MHUINATHBHBIM

OBaanenue
YHHBeEPCATIbHBIMH
peryasiTUBHbIMHU
JeHCTBUAMM:

r) mpuUHATHE ce0sl W JPYrux
JIOJeH:

- yMeTb IUIAaHUPOBAaTb W
BBIITOJIHATH XUMUYECKUN
3KCIIEPUMEHT;

-pemaTh 3KCIepuMeHTaIbHbIE
3a7auyd, B COOTBETCTBUH C

HpaBHIaMHU TEXHUKU
0e30macHOCTH pu
oOpallleHuu C BEIIeCTBaMU U
nabopaToOpHBIM
obopynoBaHuEM;
NPE/CTAaBIATE  PE3YJbTaThI

XUMHYECKOTO IKCTIEPUMEHTA B
¢dopme 3amucu  ypaBHEHHH
COOTBETCTBYIOIUX peaKuil U
¢dbopMynupoBaTh BBIBOJIBI Ha
OCHOBE 9THUX PE3yJIbTaTOB.




- [pPUHUMATh MOTHBBI U
apryMEeHTHI IPYTHX JIOACH Mpu
aHaim3e pe3yabTaToOB
JIeSTEeIBbHOCTH;

- TpU3HaBaTh CBOE IPaBO U
IpaBO Jpyrux JmoAed Ha
OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH
ITOHAMATh MHP C TTIO3ULIUU
JIPYTOro YeJOBeKa.

OK 07. CoxnelicTBOBaTHL
COXPaHEHUIO OKPYKaroIIei
Cpensl,
pecypcocOepeKeHuIo,
MIPUMEHSATH 3HAHUS 00
M3MCHCHHUU KJIMMaTa,
MIPUHITUTIBI OEPEKITHBOTO
MIPOU3BO/ICTBA, 3P (HEKTUBHO
JIENCTBOBATE B
YpE3BBIYANHBIX CUTYAIIHSIX.

B 00J1acTH PK0JI0TrHYE€CKOT0
BOCIUTAHMSA:

-c(OpMHUPOBAHHOCTH
AKOJIOTHYECKOM KYJBTYPHI,
IIOHUMaHUuEC BIIUAHUA

COLMANIbHO-3KOHOMHUYECKUX
MIPOLIECCOB  HAa  COCTOSIHWE
NpUPOJHOM U COLMAIBHON
cpenpl, OCO3HaHHE
rJI06aTBFHOTO Xapakrepa
9KOJIOTHUECKHX MPOOIIEM;

- IUTaHUPOBAHUE u
OCYLIECTBJICHUE JEHCTBUH B
OKpY>Karollel cpeae Ha OCHOBE
3HAHUS LEeNed yCTOMYMBOrO
Pa3BUTHSA YEIOBEUECTBA;
aKTHBHOE HETpHUITHE
JIEUCTBUN, NPUHOCIIIMX Bpe.
OKpy>Karolei cpene;

-yMeHne MIPOTHO3UPOBATh
HeOIaronpusTHbIE
9KOJIOTMYECKHE  TOCIIEACTBUS
OpeANpUHUMAEMbIX JEUCTBUH,
MIpeIoTBpaIlaTh ux;

- chopMHUpOBATH
MIPE/ICTABIICHUS: 0
XUMHYECKOM COCTABJISIONICH
€CTECTBEHHOHAY4YHOU
KapTUHBI MHUPA, POIU XUMUU
B MMO3HAHUU SIBJICHU I
npuUpobl, B (GOopMHUPOBAHUU
MBIIUICHUST ¥ KYJBTYPHI
JUYHOCTH, ee
(GyHKIMOHATBHON
IPaMOTHOCTH, HEOOXOAUMOIL
JUTSL pEIICHUS MPAKTHUYECKUX
3aIa4 = M DKOJOTUYECKHU
000CHOBAaHHOTO OTHOIIEHUS
K CBOEMY 3JIOpOBBIO U
MPUPOJIHON Cpelie;

- YMeTh cOOJII0/IaTh MpaBuia
9KOJIOTUYECKH
1eJ1eC000Pa3HOTO
NOBEeIEHUs B  OBITY H
TPYJIOBOM JIESITENIBHOCTU B
HEISIX COXPAHEHHS CBOETO

-pacumpenue OmbITa | 3M0POBbsI U OKpYKarolen
ACATCIIBHOCTH JKOJOI'M4YCCKOMU HpI/IpOI[HOﬁ cpensl;
HalpaBJICHHOCTH, YYUTHIBATH OIacCHOCTb
- OBJI4JICHAC HABBIKAMM BO3JICHCTBHMS HAa  JKUBBIE
yqe6H0'H(icneﬂOBaTem’CIfOH’ OpPraHMU3MBbl  OIPENEICHHBIX
MMPOCKTHOU U COLIUAJIBHOU
CSTENBHOCTIL. BELIECTB, MOHMMAsA CMbIC
MOKa3aTest IIpeeabHON
JIOTTYCTUMOW KOHIIEHTPaIUH.
IIK 4.3. Ob6ecneunBaTh | TOTOBHOCTh K TPyAay, | - BIIAJICTh CUCTEMOH
MIPOBEJICHUE TEXHUYECKOIO | ONPENENsTh LeJH U | XUMHYECKUX 3HAHUM,
00CITy’)KUBaHUS U | IpUHUMATH LEIN | -yMETh  IUIAaHUpOBaTb U
JMarHOCTHYECKOTO COBMECTHOHN J€STENIbHOCTH, | BHIIIOJIHATD XUMHUYECKHUH
o0clieZIoBaHUsI OCHOBHOTO M | TOTOBHOCTb K | DKCIIEpUMEHT,
BCIIOMOTATENIbHOTO CaMOpa3BUTHIO, - chopMupoBaTh
o0opynoBaHusi sl TOOBIYM | pacIIUpeHue OMbITa | IPEACTABIICHHUS: 0
HedTH U raza. NEITEILHOCTH. XUMHUYECKON COCTaBJISIONIEH
€CTECTBEHHOHAY4YHOU
KapTUHBI MHpPA, POJIM XUMHU
B MO3HAHUU SIBJIEHUN

NPUPOJLI, B POPMUPOBAHUU
MBIIUIEHU U KYJIbTYpPBI
JTMYHOCTH.




2. CTPYKTYPA U COJIEPXKAHUE OBIIIEOBPA3OBATEJIbHOMN JJUCIIUILIMHBI

2.1. O6bem 00111e00pa3oBaTeIbLHOI AUCHUIIMHBI U BHIbI YUeOHOH padoThI

Bup yueOHoii paboTbl O0bem yacoB
O6bem 006pa3oBaTeIbHON MPOrPaMMBbI AUCITUTUTHHBI 46
B TOM YHUCIJIE:
TEOPETUUECKUE 3aHATHS 25
MPAKTUYCCKHUE 3aHATUS 20
[TpodeccnoHaIbHO-OPHUEHTHPOBAHHOE COJICPKAHUE 37
B TOM YHCIIE!
TEOPETUUYECKHE 3aHATH 17
IIPAKTUYECKHE 3aHITHSI 20
[Tpomexxyrounas arrectanus B popme qudepeHInpoBaHHOTO 1
3ayeTa




2.2. TemaTu4ecKHii IJIAH U COJIeP:KAHNE TUCIUTITHHBI

nepepaboTKU HEPTH.

HaumeHoBaHue Conep:xanue y4e0HOro MaTepuaJa, JadopaTopHble U MPAKTHYECKHE PAdoThI, Oo0bem YpoBeHb
pa3iesioB U TeM caMocCTosiTe/IbHAs padoTa 00y4aromuxcs 4acos OCBOCHMS
1 2 3
Tema 1. Hedts u ee pons B coBpemennoMm mupe. CoctaB u cBoiicTBa HeTei. DUIMKO-XUMUIECKUE 2
HedTb 1 npupoaHbIii cBoiictBa HedTeir u HedrempomykTtoB. CoctaB HedTH (IIEMEHTHBIH, TPYIIIOBOM,
ras. XumMuuecknii cocrap | PpakumoHHsniA, w3otonHbli). Krnaccupukanus, HOMEHKIATypa W METOABl HCCIEIOBAHUS OK.02
He(pTH U HePTAHBIX coe/IMHeHuH HepTH. OII<<‘ (())3
CHCTEM IIpakTuyeckoe 3anatue Nel Ponp yrieBogopomgHoro ceipbs B 3koHOMEKE Poccnn. O0bpeM gK '473
no0eran Heptr W Ta3a. COOTHOIIEHHWE TEMITOB pAcXOJOBaHUS ¥ IPHUPOCTA 3aIacoB 2 '
YIJIEBOJOPOAOB.
Tema 2. OcHOBHBIE OcHOBHbBIE KOHIICTIIIMA MPOUCXOXKACHUS He(THU M raza U oOpa30BaHHUS OCHOBHBIX OK.02
KOHIECIIHUHU KJIacCOB coeIMHeHUH HeTH. Teopust 0 OMOreHHOM MPOUCXOXKACHUU HePTH. PazBuTHe OK.07
NPOUCXO0KAEHUsT HePTH MPEACTaBICHUN 00 OpraHuYeckoM NpoucxXokacHur Hedtn. JlokazaTrenbcTBO 11K 4.3
Hrasa opraHudeckoro reHesuca Hedtu. Heopranuueckast KOHIETIIUS TPOUCXOXKAECHUS HEPTH 4
u raza. CoBpeMeHHble IpejicTaBieHus o0 oOpazoBaHuu HepTH U raza. OOpa3oBaHue
OCHOBHBIX KJIACCOB YIJIEBOJOPOJOB HEPTH.
Tema3. Anudarudeckne HachleHHbIE (MapadrHOBBIE) YIiIeBO10poibl. CTpOEHHE U H30MEpUS 2
AJIKAHBI aJIKaHOB (HOpManbHOTO M u3ocTpoeHMs). HomeHnknarypa. dusnyeckue cBoiicTBa OK.02
napa¢uHoB. XMMHUYECKHE CBOMCTBAa aJKaHOB. Peakiuu 3aMelieHus B NpeAesbHBIX :
yrieBogopoaax. CBOOOAHO paaMKalbHble peakuuu mnapadunHoB. M3onpeHoBbIe OK.04
YIII€BOJOPOAbI OK.07
IIpakTuuyeckoe 3ansitue Ne2-3 I3ydyeHue (U3NYECKMX M XUMHYECKUX CBOMCTB 4 MK 4.3
napauHOBBIX YIJIEBOJIOPOJIOB.
Tema 4. Homenxknarypa u n3oMepus HelpeaeabHbIX YIIEeBOA0POAOB (asikeHOB). du3nueckue u 2
AJIKeHBI XUMHUYECKHE alu(aTUYECKUX HENpeleNbHbIX YIIeBOJOPOA0B. MeTo/bl MOITy4eHUs OK.02
AJIKEHOB. XMMUYECKHE CBONCTBA AJIKEHOB. (())If{ (())j
IIpakTuuyeckoe 3ansiTme Ned-5 OmpeneneHue coiep)kaHUs aJKEHOB B HEPTAX H 4 OK:07
MOMYTHBIX raszax. HempenenbHble YrieBoAOpOJbl, oOOpa3yroluecss B Ipoleccax MK 4.3




Tema 5. benzon. ®opmyna Kekyne. HoBeimmue mpencraBieHne o CTPYKType OeH307a.M OK.02
ApoMaTHYecKHe ApomaTn4HOCTb. MHOrosiiepHble apOMaTUYECKHE COeIUHEeHUs. Pusznueckue OK. 03
YIJIeBOIOPO/IbI (apeHbl) | CBOWCTBA apOMATHYCCKUX YIJICBOAOPOAOB. XMMHYCCKHE CBOWCTBA apEHOB. OK.04
HyxkneodunsHoe 3amemenue B OeH3zonbHOM Konble. ConepikaHue apeHOB B OK.07
HepTsIX U ux pacnpeneneHue no ¢paxnusM. COOTHOIIEHHE Pa3IMYHBIX THUIIOB K 4.3
apeHoB B HEPTsIX. | MOpHUIIHBIE YTTIEBOIOPOIBL.
IIpakTHyeckoe 3ansaTue Neb6 ConepkaHue apeHOB B HC(%)TSIX U UX pacupeiesieHue 1o
¢bpaxusM. COOTHOILIEHUE PA3TUYHBIX TUIIOB APEHOB B HE(PTAX.
Tema 6. AmudaTtndeckue cnupthl. Homenknatypa cnuptoB. DPu3nyecKue U XHUMUYECKHE
I'erepoaTomuble cBoiictBa cnuptoB. Denonbl. CpoiictBa (¢eHonoB. KapOoHOBBIE KHCIOTHI
coequHEeHHs1 HeTH. anudaTuyecKkoro, apoMaTuyeckoro, HadreHoBoro psga. HelrpaibHble cOeAMHEHUS
Kucioponconep:xamme | gedru. KeToHBI, TaKTOHBI, TIPOCTHIE U CTIOKHBIE YDUPHI OK.04
coeIMHEeHUs
IIpakTuyeckoe 3anaTue Ne 7 CojpepxaHue KUCIOPOACOJEPKAIIUX COCAUHEHHUN B OK.07
HeTIX pazIMYHBIX TUIOB. PacrpeneneHue KHUCIOPOACOAEPKAIIUX COCTUHEHUH 10 11K 4.3
bpakusaM npu nieperonke HegTr. CBOHCTBAa KapOOHOBBIX KUCIOT. [loBepXHOCTHAS
aKTUBHOCTH COJIeH KapOOHOBBIX KHUCJIOT. bojee BbIcOKass aKTUBHOCTH COJIEH
Ha(TEHOBBIX KHCIIOT.
Tema 7. CXOACTBO W pa3iMyuue CEepOCOJCPKAIIMX COCIUHEHHM C KHCIOPOCOIAEPKAIUMHU
Cepocozep:kamne COEIUHEHUSAMHU. MepkanTanbl (QIKWITHONBI W apuiTHoibl). dusnueckue u
coeanHeHust HepTH XUMHUYECKHE CBOMCTBA. JnankuncynbQusl. XuMHUUECKUE CBOMCTBA.
Huankungucynbguasl. Jpyrue cepoconepkaiiue coeAuHeHus Heptu. BiusHue OK.02
CepocoepKaluX COCAMHEHUN Ha CBOMCTBA HEMTSIHBIX TOIUIMB U IMPOIECCHI OK. 03
HedrenepepaboTKu. OK.04
OK.07
IIpakTnueckoe 3ansitue Ne 8 OmnepeneHue cojaepKaHHs CEpOCOAEPIKALINX K 4.3
coelMHEHUIl B He(PTU W BIUSHHE HAa CBOMCTBA MOJIY4YaeMbIX HE(QTENpPOIyKTOB. :
Pacnpenenenue cepocoaepxalx COeAWHEHHH MO (pakiusM MHpu IMEperoHke
HedTH. CBSI3b KOJIMUYECTBA CEPBI C TUTIOM He(Tei
Tema 8.
A3oTconepxa IpakTnyeckoe 3ansaTue Ne 9 PacnpenerneHune a30TCOACPKAIIUX COCAUHCHHHA 10
mue ¢bpakuusaM npu neperonke Hegtu. BiausiHue a30TcoAepiKalMx COeTMHEHNH Ha CBOMCTBA OK 02
COCAUHEHUHA He(TAHBIX TOIJIMB U Mpoliecchl HedTenepepaboTKH. 11K 4.3
He(TH.
Tema 8. Cmounbl. DJEeMEHTHBIA COCTaB. XHUMHYeCKoe cTpoeHue. CBOWMCTBA: MOJICKYJISIpHAs OK.02
Cwmouio- Macca, IUIOTHOCTh, PAaCTBOPUMOCTH, CTaOMIBHOCTh. Ac(anbTeHbl. DJEeMEHTHBIN OK’03
acdaabTeHOBbIE cocraB. CBoicTBa: MOJEKYJSIPHAsE Macca, IJIOTHOCTh, MOBEICHUE NPU HArpeBaHHH, )




BelecTBa HepTH

PacTBOPUMOCTb. XUMHUYECKOE CTPOEHHUE: THOPUIAHOCTh, MOJUIUKINYHOCTD, HAINYHE
rerepoaromMoB. Tursl acdansreHoB. MeTamisl, Bxoasiue B coctaB HepTu. Dopmbl ux
CBSI3M C OPraHUYECKUMU BEIIeCTBaMU: MOP(HUPUHOBBIE KOMILJIEKCHI BAHAIUSL M HUKEJIS;
KOMILJIEKCHI METAJUIOB C ac(halbTEHAMH.

IIpakTuyeckoe 3ansaTue Ne 10 Pacnpenenenue achanpTeHoB B He(PTIX, a TakKe IO
¢bpaknusm npu  neperonke HedTu. BrusHue achanbTeHOB Ha  IPOIECCHI
HedTenepepabOTKH U UCIOIb30BaHNE HE(PTEIPOIYKTOB.

OK.04
OK.07
I1K 4.3

Tema 9.
CoBpeMeHHbIE
npeacTaBJeHHs O
CTPOCHUM HePTH U
He(PTAHBIX
JAUCIIEPCHBIX CHCTEM

CoBpeMEeHHBIE TPEACTABICHUS O CTPOCHMH HEPTH U HEPTIHBIX CHUCTEM.
MexMONEKyIsIpHbIE B3aUMOICHCTBHS KOMIIOHEHTOB HE(DTSHBIX CUCTEM M UX MIPUPOIA.
Hedsnpie nucnepcHbie cucteMbl. CBONCTBAa HE(YTSHBIX AUCTIEPCHBIX CHCTEM M METOIBI
ux uccaenoanus. [ucrnepcHocts.CBONCTBA HEPTAHBIX JUCTIEPCHBIX CUCTEM H METOIBI
ux wucciaenoBanus. JlucnepcHoctsb. IloBepxHOCTh pasznmena (a3 M MOBEPXHOCTHHIE
SBJICHHSI B HEPTAHBIX JUCIIEPCHBIX crcTeMax. [I0BepXHOCTHO-aKTUBHBIE KOMIIOHEHTHI
HepTH. YCTOWYMBOCTh HE(PTSAHBIX TUCIIEPCHBIX CUCTeM. Peosormveckne MoeH
MOBEJCHUsI HE(PTAHBIX JUCIEPCHBIX CUCTEM. 3aBHCHUMOCTh WX CTPYKTYPHO-
MEXaHUYECKHUX CBOWCTB OT TeMIIepaTypbl. BinsHue BHEIIHUX BO3IeCTBUI Ha (HU3HKO-
XUMHAYECKHE U IKCILTyaTallMOHHbIE CBOMCTBA HePpTel 1 He(hTEPOTyKTOB

OK.07
[IK 4.3

IIpome:xxyTounasi arrecranus B ¢popme q1upepeHIUPOBAHHOIO 3a4eTa

Bcero

46




3. VCJIOBUSI PEAJIM3ALIAM ITPOTPAMMEI OBIIIEOBPA30OBATEJILHOM
T CHATITAHBI

3. 1 MaTepuajibHO-TeXHHYECKOe o0ecneyeHne peajin3annuu padodeil NporpaMmmbl
Peanusamus pabodeil mporpaMMbl TUCHUIUIMHBI 0OecIIedyeHa HAIMYUEM y9eOHOro KaOuHeTa
00111600pa30BaTEIbHBIX UCITUTLIHH

O6opynoBanue yaeOHOro KabUHeTa!

— y4eOHO-HarJsAIHbIe MOCOOMS (KOMIUICKTHI y4eOHBIX TaOJMIl, CTEHJOB, CXEM, IIJIaKaTOB,
MOPTPETOB BHIIAIONIUXCS YUCHBIX B S3bIKO3HAHUS U JIP.);

— JMJAaKTUYECKUE MaTepuainbl (3aJaHusi Ui KOHTPOJIBHBIX paboT, s pa3HbIX BHJIOB
OIICHOYHBIX CPE/CTB, IK3aMEHa U JIp.);

— TEXHHYECKHE CpeACcTBa OO0y4YeHUs (IIEPCOHAIBHBIA KOMIBIOTEDP; MYJIbTUMEIUHHBIN
MPOCKTOP; MHTEPAKTUBHAS TOCKA, BBIXO] B JIOKAJIBHYIO CETh);

— TporpaMMHOE OOecIieYeHHe: JIMIEH3MOHHOE TpOorpaMMHOE oOecriedeHre oOImero u
crenranpHoro HasHaueHusa Microsoft Windows, Microsoft Office Professional Plus, Zoom
(6ecrutatHas Bepcusi) — cBoOoiHO-pacnpocTpansemoe [10.

3.2 UndopmannonHoe odecredeHne peaausanum padoyeii nporpaMmmbl

Jlis peanm3anuu mporpamMmbl 001e00pa30BaTEIIbHON JUCIUILTUHBI OUOIMOTEUHBI (OH/T
UMEET MevyaTHbIe, JIEKTPOHHBIE 00pa30BaTeNIbHbIE U HHPOPMAILIMOHHBIE PECYPCHI.

3.2.1 OcHOBHBIE HCTOYHHKH

Iabpuensn, O. C. Xumus. 10 knacc : 6a30BbIi ypOBEHb : yUeOHHK i1 00pa3oBaTEIbHbBIX
opranmzaruii / O. C. I'abpuensu, U. I'. Octpoymos, C. A. Cnaakos. - 4-e uza., crep. - Mocksa :
[Tpocsemienune, 2022. - 128 c. : uB. ui. - ISBN 978-5-09-088241-5. - TekcT : HeMOCPEACTBECHHBIH.

INabpuensn, O. C. Xumus. 11 knacc : 6a30BbIl ypOBEHb : yUeOHUK ISl 00pa30BaTEIbHBIX
opraam3aiuii / O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos. - 4-e u3a., ctep. - Mocksa :
[Tpoceemienue, 2022. - 128 c. : uB. wi. - ISBN 978-5-09-088247-7. - Tekct : HemocpeACTBCHHBIN.

3.2.2 lonoJHUTEJIbHbIE HCTOYHUKH

Pymsutuc, I'. E. Xumus. ba3oBeiii ypoBenb. 11 kmacc : y4eOHUK a1 0Opa3oBaTENIbHBIX
opranuzaiuii / I'. E. Pynsuruc, @. I'. @enpaman. - 6-e uzganue. - Mocksa : [Ipocsemienue, 2019. -
224 c. : uB. wi. - ISBN 978-5-09-071856-1. - Tekcr : HemoCpeACTBEHHBIH.

Xumus. 11 knace : 6a30Bbiit ypoBeHb : yueOHuK / B. B. Epemun, H. E. Ky3smenko, B. U.
Tepenun [u np.] ; pen. B. B. Jlyaun. - 9-e uzn., crep. - Mocksa : [Ipocsemenue, 2022. - 224 c. : u.
- ISBN 978-5-09-087938-5. - Tekcr : HemocpeICTBEHHBIH.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

KOHTpOHB 1 OLICHKA pAaCKPbIBAKOTCA YCPE3 JUCHUIIIIMHAPHBIC PC3YJIbTAThl, YCBOCHHBIC 3HAHUA
U [pUOOpETCHHBbIE OOYYAIOIIMMKCSA YMCHHsS, HalpaBlieHHbIe Ha (OpMHpPOBaHHE OOMMX W
po(hecCHOHANTLHBIX KOMIICTCHIIUN

PesyabTaTnl 00yueHus IToka3aTenu oueHKH Tun oneHoYHbIX
MepPOonpPUSITHIA

YMers: Hcnons3yer NIPUHLUIIBL | BBITONIHEHUE IPAKTUYECKUX

HCII0JIb30BATh HNPUHIMIBI | KIacCU(PUKAMU HeTerasoBbix | padoT

Kiaccuukanum CUCTEM; VYerHbli onpoc

He(TEera3oBbIX CUCTEM; IPUMEHSET 3HAHHUSI O COCTaBe M | YCTHBIE COOOIIECHUS C

MPUMEHSTH 3HAHHUA O COCTaBe | CBOMCTBaX He(pTH U rasa B | Ipe3eHTAIMEn

U CBOWCTBaxX He()TH M raza B | COOTBETCTBYIOILIUX pacyeTax; Pemenne xummueckux 3agad

COOTBETCTBYIOIIMX PacyeTax; | IPOBOAUT cTaHaapTHele | Pemenne cutyaliuoOHHBIX U

IIPOBOJUTH CTaHJApPTHBIE | SKCIIEPUMEHTBI, 00palaThIBACT, | FKCIEPUMEHTAIbHBIX 3314

JKCIIEPUMEHTBI, WHTEPIPETUPYET pe3yabTaTbl U | BEINOIHEHHE XUMUYECKOTO

o0OpabatbIBathb, JiesaeT JKCIIEPUMEHTA

HMHTEPIIPETUPOBATH BBIBOJIBI;

pe3yJIbTaThl U AeaTh UCIIOJIb3YET crangaptasie | [13 1 - 10

BBIBOJIBI; IIPOTrpaMMHBIE CPEICTBA;

HCIOJIb30BaTh CTaHAAPTHBIE | UCIOJIB3YET buzuko-

IIPOTPaMMHBIE CPEICTBA; MaTeMaTU4YeCKUil amnmapar s

HCII0JIB30BATh (¢u3uKo- | pereHus pacueTHo-

MaTeMaTUYeCKUi  anmapar | aHAIMTHYEeCKUX 3a7ad4;

JUIS ~ peIIeHUsT  PacyeTHO- | MPOTHO3HPYET MOoBeIeHNnEe HePTH
AHATUTUYECKUX 3a71a4; u rasa B Pa3IUYHBIX
MIPOTHO3UPOBATh IOBEJICHUE | TEPMOAMHAMUYECKUX YCIOBUSIX,
HepTH M raza B pPa3IMYHBIX | ONMHUPASACH

TEPMOANHAMUYECKUX Ha 3HAHUE UX COCTaBa U (PU3UKO-
YCJIOBUSIX, OMTUPAsICh XUMHUYECKUX CBOWCTB

Ha 3HaHME UX COCTaBa H
(hUBUKO-XUMHUYECKUX

CBONCTB

OK 02,0K 04,0K 07,1IK 3.1

3HaTh: 3HaeT KOMIIOHEHTHBIH COCTaB BrinosHeHnE MpakTHYECKUX
KOMITOHEHTHBIN cocTaB | HepTH U IPYTUX pabot

HeTH u JIPYTUX | YIIEBOJOPOIHBIX CUCTEM YcTHbIi onpoc
YIJIEBOAOPOIHBIX CHUCTEM | MPUPOIJHOTO U TEXHOTEHHOIO YcTHBIE COOOIIEHHUS C
MPUPOJHOTO U TEXHOTEHHOI'O | MPOUCXOXKIAECHUS; Mpe3eHTauuen
MPOUCXOXKICHUS, (UBUKO-XMMHUYECKHE CBOMCTBa | Pemenne xuMuueckux 3aaaq
(U3UKO-XMMHYECKHE OCHOBHBIX KJIaccOB | PemieHne cuTyalmOHHbIX U
CBOWCTBAa OCHOBHBIX KJIACCOB | YIJIEBOAOPOIOB U | DKCIIEPUMEHTAIIBHBIX 3a/1a4
YTJIEBOJOPOAOB U | TETEPOATOMHBIX COEIMHEHUHN BrinmonHeHne XUMHYECKOTO
TreTepPOaTOMHBIX COSTMHCHUH | HEPTH; AKCIEPUMEHTA

He(TH; METOIbI pasaenenus

METOIBI pa3zieneHus | MHOTOKOMIIOHEHTHBIX I31-10
MHOTOKOMITOHEHTHBIX HE(TSAHBIX CUCTEM,;

HEe(TSHBIX CUCTEM; METO/Ibl MCCIICIOBAaHUS HEPTH U

METOJBI UCCIICIOBaHUS | HEPTETPOTYKTOB;-

HepTH W HEPTENPOMYKTOB;- | KOMIIOHEHTHBIM COCTaB HEPTH U
Apyrux




KOMIIOHCHTHBIN COCTaB
HEPTH U APYTUX
YTJIEBOJIOPOTHBIX CHCTEM
MPUPOJTHOTO ¥ TEXHOTCHHOTO
MIPOUCXOXKIACHUS;

(U3NKO-XIMHYECKHE
CBOIMCTBa OCHOBHBIX KIJIAaCCOB

YIJIEBOJOPOIOB "
reTepOaTOMHBIX COSANHEHNUI
HedTH;

METOJIBI pazzeneHus
MHOTOKOMIIOHEHTHBIX
HE(TSAHBIX CHCTEM;

METOIbI UCCIIEIOBaHUSA

He(dTH U HEPTETIPOIYKTOB;
CBOICTBa HepTH KaK
JMCTIEPCHOM CUCTEMBI;
ocobeHHOCTH  HepTed H
IIPUPOJIHBIX T'a30B CHOMPCKUX
MECTOPOXKACHU;

OCHOBHBIE TUIIbI U IIPUHLIUIIBI
Kiaccuukanui He(TH,
HePTIHBIX JMCIIEPCHBIX
CHCTEM, ra3oB;

HPUYUHBI OCJIOKHEHUI
(rugparoobpa3oBaHue,
otnoxenuss ACIIO u np.),
BO3HUKAIOIIUX MPH

J0ObIvE, MMOJTOTOBKE,
TpaHCIOPTE W  XPaHEHUU
He(TH U raza;

TUMOTE3bl  MPOUCXOXKICHUS
He(TH;

rocy/1apCTBEHHbBIE u
OTpaciieBble  HOPMATUBHBIC
JOKYMEHTBHI,
perIaMeHTHPYIOIIHE
MOPSIOK,

cpencTBa u YCIIOBUS
BBITIOTHEHUSI  CTaHJapTHBIX

UCHBITAaHUN HEPTH U rasa. :
CBOICTBa HePTH Kak
JUCTIEPCHOM CUCTEMBI;
ocoOeHHOCTH  HepTed H
MIPUPOIHBIX T'a30B CHOMPCKUX
MECTOPOKICHUN;

OCHOBHBIE THUTIBI U TIPUHIIATIBI
Kkiaccuukanui HeTH,
He(TAHBIX JTCTIEPCHBIX
CHCTEM, I'a30B;

MPUYHHBI OCJIO’KHEHU I
(ruppaTtooOpazoBaHue,

YTJIEBOJIOPOIAHBIX CHCTEM
OPUPOJHOTO M TEXHOTEHHOTO
HPOUCXOXKIACHUS;
(U3NKO-XMMUYECKHE CBOWCTBA
OCHOBHBIX KJIacCOB
yIJIEBOJIOPOIOB u
reTepoaTOMHBIX COSTMHEHNI
HedTH;

METOJIbI pazzeneHus
MHOTOKOMIIOHEHTHBIX

He(TSHBIX CUCTEM;
METO/BI UCCIeNOBaHuI HePTU U

He(TEepOAYKTOB;

CBOICTBa HePTH KaK
JIMCTIEPCHOM CUCTEMBI;
0COOEHHOCTHU HedTen u
OPUPOIHBIX Ta30B CHOMPCKUX
MECTOPOXKICHU;

OCHOBHBIC THUIBl W IPUHIIMIIBI
KIaccuukanui HePTH,

HEPTSIHBIX TUCIIEPCHBIX CUCTEM,
ra3oB;

HPUYHHBI OCJIOKHEHUI
(rumparooOpazoBaHue,
omnoxenuss ACIIO wu
BO3HUKAIOMINUX TPH
JIoObIYe, IIOJITOTOBKE,
TPaHCHOPTE U XpaHEHUH HePTU U
rasa;
TUIIOTE3bI
He(TH;
rOCyJapCTBEHHbIE M OTPACIIEBbIE
HOpPMAaTHBHBIC TOKYMEHTHI,
periiaMeHTHPYIOLIHE MOPAIOK,
cpezacTBa " YCIIOBHS
BBITTOJIHEHUS CTaHJAPTHBIX
UCIBITAaHUN HEPTH U rasa. :
CBOICTBa HePTH
JIACTIEPCHOM CUCTEMBI;
0COOEHHOCTH HedTel "
NPUPOJHBIX Ta30B CHOMPCKHUX
MECTOPOXKIACHUN;

OCHOBHBIE THIIBI M TPHUHIUIIBI
KJaccuukanui HePTH,
HEPTSIHBIX TUCIIEPCHBIX CHUCTEM,
ra3os;

MIPUYUHBI OCJIOKHEHUH
(runparooOpazoBaHue,
ornoxkenus ACIIO wu
BO3HUKAIOIIUX [TPH
IoObIYe, MOJITOTOBKE,
TPAHCHOPTE M XpaHEHUH HePTH 1

ap.),

MMPOUCXOKACHU A

Kak

ap.),




ornoxkenus: ACIIO u np.),
BO3HUKAOIUX IIpH

no0bIye, MOJITOTOBKE,
TpaHCIIOPTE W  XPAHECHUH
HeTH U Trasza; THUIOTE3bl

MPOUCXOXKACHUS HEPTH;

rocy/1apCTBEHHbIE u
OoTpacjeBble  HOPMATUBHbBIC
JOKYMEHTBI,
periiaMeHTHPYIOIIe
MOPSAIOK,

CpeacTBa u yCIIOBUS
BBITIOJTHEHUSI ~ CTAHIApTHBIX

UCIBITAaHUN HEPTH U rasa.

OK 02, 0K 03, OK 04, OK 07,
K 3.1

raza; TUIIOTE3bl IIPOUCXOXKIACHUA

HeTH;
rOCY/IapCTBEHHBIC U OTPACIIEBbIC
HOpPMAaTUBHBIC JTOKYMEHTHI,

perylaMeHTHPYIOLIHE TTOPAIOK,
CpE/CTBA U YCIIOBUS
BBITIOJIHEHUS CTAHJAPTHBIX
UCTIBITAHUN HE(THU U rasa.

Bmagets
HaBBIKAMHU BBIIIOJIHEHUSA
OCHOBHBIX CTaHI[apTHI)IX

UCTIBITAHUH IO ONPEICIICHHUIO
(U3HKO-XMMHYECKHIX
CBOMCTB He(pTH;

METOAaMHU OTIpeIeIeHuUs
coCTaBa M pacyera CBOMCTB
rasa o pe3yJjabTaTraM ero
XpomaTorpaduueckoro
aHaJmn3a;

METOJIaMU nepecyera
MoKasaresjeil cBOMCTB HepTH
u raza Ha pas3HbIe
TepMoOapuUIecKue
XapaKTePUCTHKHU;

-HaBBIKAMH
dbopMynupoBaHuS TeNed |
3a/1a4 UCCleI0BaHul;

-HaBBIKAMH pa3paboTku
TuIaHa HAy4YHOT'O
MCCIIeTOBaHMS,

-METOANKAMHU 00paboTKH

pe3yJIbTaTOB SKCIIEPUMEHTA U
MOJICYETY MOTPELIHOCTEN;
YMEHHEM HAMMCAHUS TE3UCOB
JIOKJIAJIOB, craTe,
COCTaBJIICHHS JOKJIAIOB C
HCIOIb30BaHUEM
COBPEMEHHOTO
KOMIIBIOTEPHOTO
obecrnieueHUs.

OK 02,0K 03,0K 04,1IK 3.1

BJIaIIGCT HaBBIKAMH BBITTOJIHCHU S
OCHOBHBIX CTaHJAPTHBIX
WCIBITAHUN TI0  OMNPEIEICHUIO
(U3UKO-XMMHUYECKUX

CBOWCTB HE(PTH;

METOaMU OIpeIeTICHUs COCTaBa
U pacyera CBOWCTB rasa IO
pe3ysbTaTaM ero
XpoMaTorpa(uueckoro aHaausza;

METOAAMU nepecueTa
roKasaresnel CBOWCTB HepTH U
rasa Ha pas3Hble
TepMOOapruUYECKUe
XapaKTePUCTHUKH ;

-HaBbIKaMH

dbopMynupoBaHus eNel U 3a1a4
HCCIICIOBAHNIA;

-HaBbIKAMU Pa3padOTKH IUIaHA
Hay4HOI'O UCCIIEAOBaHUS;
-METOAUKAMU 00paboTku
pe3ylbTaTOB HKCIIEPUMEHTA W
MOJICYETY MOTPEUTHOCTEN;
YMEHUEM HaluCaHUs TE3UCOB
JIOKJIaZi0B, CTAaTSH, COCTABJICHUS
JIOKJIaJI0B C MCHOIb30BaHUEM
COBPEMEHHOTO KOMITBIOTEPHOTO
obecrieueHus.

BelntonHEHNE IPAKTUYECKUX
pabor

VYerHbli onpoc

YcTHBIE COOOIIEHUS C
Mpe3eHTauuen

Pemienne xumnyeckux 3agaqy
Pemenne cutyaliuoHHBIX U
JKCIEPUMEHTANIBHBIX 3a7a4
BelnmonHEHNE XUMHYECKOTO
JKCIIEPUMEHTA
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