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1. MACIIOPT PABOYEM ITPOT'PAMMBI JITACIUILINHBI

CO0.01.07 «Xumus»
1.1. O6saacTh NpUMeHeHNsI TPOTPAMMBbI

PabGouass mnporpamMmma JUCHUIUIMHBI  SIBISIETCS  YacTbi0  MPOTrpamMMbl  HOJATOTOBKHU
CHCLMAINCTOB  CPEIHEr0 3BEHA B  COOTBETCTBUM C  (peaepanbHBIM — TOCYAapCTBEHHBIM
00pa3oBaTeNbHbIM CTaHAAPTOM CpEIHEero MpodeccHnoHalIbHOTO 00pa3oBaHUs MO CIELHUAILHOCTU
36.02.01 Berepunapusl.

[Tpuka3z Muntpyna Poccun ot 12.10.2021 N 7121 "O6 yTBepaeHUN TPO(HECCHOHATEHOTO
crangapra "PaboTHUK B 00JacTu BeTeprUHAPHH"

[Tpuka3z Munnpocsemenus Poccun ot 23.11.2020 N 657 "O0 yrBepxaeHuu ¢eaepaaibHOTO
roCyJapCTBEHHOTO 00pa30BaTEIILHOTO CTAaHAAPTA CPEeIHEr0 MPOoPecCHOHATHLHOr0 00pa3oBaHUs MO
crienaibHocTH 36.02.01 Betepunapus"

1.2. Mecro y4eOHO! [UCHUILVIMHBI B CTPYKType MPOrpaMMbl INOATOTOBKH
CIICEMUAJIMCTOB CpPEIHEro 3B€HA: OUCHUIINIMHA OTHOCHTCA K HpO(bI/IJIBHI)IM AUCHUITIINHAM
0011e00pa3oBaTeIbHOM MOATOTOBKH.

1.3. Hean n 3a7a4u y4yeOHOM AMCUMILVIMHBI — TPeOOBAHMS K pe3y/abTaTaM OCBOCHUS
Y4eOHO# JMCIUIIUHBI:

B pesynbrare ocBoeHus Kypcea "Xumusa" CTyI€HT JOJIKHBI 3HAT!

1)  chopMUpOBAaHHOCTH  TPEACTABICHUH: O  MaTrepHaJbHOM  EIMHCTBE  MUpa,
3aKOHOMEPHOCTSIX M II03HABa€MOCTH SIBJICHUI NPHUPOABI; O MECTE M 3HAYEHUU XHMHUHU B CHCTEME
€CTECTBEHHBIX HAayK U €€ poJii B 00€CIEUeHUH YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA: B PEIICHUU
npo0JeM HKOJOTUYECKOM, PHEPreTHUeCKOW M MUILEBOM 0e30MacHOCTH, B Pa3BUTHH MEAULUHBI,
CO3J1aHMM HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOYHUKOB JHEPrHMM, B OOECIEYEHHH pPallMOHAIBHOIO
HPUPOJIONIOIB30BaHUA, B (POPMHUPOBAHUN MHUPOBO33PEHUS U OOIIEH KyJIbTyphbl YEJIOBEKa, a TAKXKe
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cperie;

2) OCHOBOIOJIAraroIINe MOHATHS (JOMOJHUTENBHO K CUCTEME MOHATHI 6a30BOr0 YpOBHS) -
M30TOIbI, OCHOBHOE M BO30YXXIEHHOE COCTOSHUE aToma, TMOpHuaM3alMs aTOMHBIX OpOuTanew,
xumuyeckas cBsa3b (" " u "', KpaTHBIE CBSA3M), MOJISIpHAs KOHLEHTpalus, CTPYKTYpHas (opmyia,
nu3oMepust (CTpYKTypHasi, TeoMeTpudeckas (LUC-TpPaHC-U30MEpHs), THUIbl XUMUYECKHX PpeaKlIui
(roMo- W reTeporeHHble, oOpaTuMble M HeOOpaTUMBbIE), PACTBOPHI (MCTHHHBIE, AUCHEPCHBIC
CUCTEMBI ), KPUCTAIOTUPATHI, CTENIEHb AUCCOLMALINN, JIEKTPOJIN3, KPEKUHT, pUGOPMUHT); TEOPUU
U 3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHUYECKHE 3HAHUA, JIEKallMe B OCHOBE ITOHUMaHMS
MPUYMHHOCTA U CUCTEMHOCTH XHMHUYECKHUX SIBJIEHUH, COBPEMEHHbIE MPEICTABICHUS O CTPOCHHU
BEUIECTBA HAa AaTOMHOM, MOJIEKYJIPHOM H HaJIMOJIEKYJIIPHOM YPOBHSX; IIPEICTaBICHUS O
MeXaHM3MaX XUMHUYECKUX peakUuil, TEPMOAMHAMUYECKUX U KUHETHYECKHX 3aKOHOMEPHOCTSAX HX
NPOTEKaHUs, O XMMHUYECKOM PAaBHOBECHH, AMCIEPCHBIX CHUCTEMax, (PaKTOJOTHUECKUE CBEJCHUS O
CBOICTBax, cocTaBe, MOJYYEHUH U 0€30IaCHOM HCIOJB30BAaHUU BAKHEUIIMX HEOPTraHUYECKUX M
OpPraHMYECKHUX BEIIECTB B OBITY M MNPAKTHUECKOW JESITEIbHOCTH 4YeJOBEKa; OOIIMX HAayYHBIX
MPUHIIMIIAX XUMUYECKOTO MPOU3BOJICTBA (Ha MpUMEpE MPOU3BOACTBA CEPHOM KUCIIOTHI, aMMHUaKa,
MEeTaHoJIa, epepaboTKu HePTH).

B pesynprare ocBoeHus Kypca "XuMus" CTyAEHT TOJKHBI yMeTh!

1) BBISBIIATH XapakTepHbIE NMPU3HAKM M B3aUMOCBA3b HM3YUYEHHBIX MOHATHH, MPUMEHSTH
COOTBETCTBYIOIIME MMOHATHS MPHU ONKUCAHUU CTPOCHUS U CBONCTB HEOPraHUYECKUX U OPTraHMYECKUX
BEUIECTB M MX IPEBPALICHUM; BBIABIATH B3aUMOCBA3b XMMHWUYECKUX 3HAHUI C TMOHATUSAMH U
MPEJICTAaBICHUSIMA JIPYTUX TPEeIMETOB st Oojiee OCO3HAHHOTO IOHUMAaHHs U OOBSCHEHUs
CYLIHOCTH MAaTepHaIbHOTO €AMHCTBA MMPA; HUCIIOJIB30BATh CHUCTEMHBIE XMMUYECKUE 3HAHUA IS

2



OOBSICHEHUS M TPOTHO3UPOBAHMS ABJICHUI, IMEIOINX €CTECTBEHHOHAYYHYIO TIPUPOY;

2) UCHONIb30BaTh HAUMEHOBAHMUS XUMHYECKHX COEIUHEHHI MEXIYHapOJHOTO COI03a
TEOPETUYECKOW M TNPUKIATHOW XUMUU U TPUBUAIbHBIE HA3BaHMS BEIIECTB, OTHOCSIIUXCS K
M3YYEHHBIM KJlacCcaM OPraHMYeCKHX U HEOPraHMYECKUX COEIWHEHUH; MCIOJB30BaTh XUMHUECKYIO
CHUMBOJIMKY JJISi COCTaBJICHUS (POPMYJI HEOPTaHHMUECKUX BEIIECTB, MOJICKYJISAPHBIX U CTPYKTYPHBIX
(pa3BepHYTBHIX, COKpPALIEHHBIX M CKEJNETHBIX) (OpPMyn OpPraHM4YecKHMX BELIECTB; COCTABIAThH
YPaBHEHHUS XMMHUYECKHUX PEAKIUM U paCKpbIBaTh UX CYIIHOCTh: OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuil OCPEJICTBOM COCTaBJICHHS JJIEKTPOHHOTO OajlaHCa 3TUX pPEaKIMil; peakuuid HOHHOIO
0o0OMeHa IIyTeM COCTaBJIEHUS UX IMOJIHBIX U COKPALIEHHbIX MOHHBIX YPaBHEHU; peakliuii THIpoJIn3a,
peakiuil KoMIuIeKcooOpa3oBaHUsl (HAa MpUMEpPe THIPOKCOKOMILJIEKCOB IIMHKA W AJIOMHUHUS);
NOATBEPXKJAaTh  XapaKTepHble  XMMHUYECKHME  CBOMCTBA  BEIIECTB  COOTBETCTBYIOLIMMU
9KCIIEPUMEHTAMH U 3aIllUCSAMU YPAaBHEHUN XUMUYECKUX PEaKIUii;

3) xnaccupuUIMPOBaTh HEOPraHMUECKUE U OPTaHUYECKHE BEIIECTBA U XUMUUECKUE PEaKny,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUSA U KPUTEPUH IS KiaccU(DUKAIMKM W3YyYaeMbIX XUMHUYECKHX
O00BEKTOB; XapaKTEpU30BaThb COCTAaB U BAXKHEHIIME CBOWCTBA BEILECTB, MPUHAMISKALIUX K
OTIpeIeIeHHBIM KJIaccaM U TPYIaM COeIMHEHUH (MPOCThIe BEIIeCTBa, OKCHUIbI, TUAPOKCUIBI, COJIH;
YIIEBOIOPOABI, MPOCThIE 3(PUPHI, COUPTHI, (PEHOJBI, AJIbAETHU]Ibl, KETOHbI, KapOOHOBBIE KHUCIOTHI,
CJIOHBIE A(UPBI, )KUPBI, YTIEBO/IbI, AMUHBI, AMUHOKHUCIIOTHI, OCJIKH ); MPUMEHSITH 3HAHUS O COCTaBE
U CBOMCTBaX BEIIECTB JUISI  OKCIEPUMEHTAJIbHOW MPOBEPKH TUIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEH MPOTEKaHWsI XUMHUYECKHX PEaKIUil M MPOrHO3UPOBAHMSI BO3MOXKHOCTEH HX
OCYIIIECTBIICHUS;

4)chopMHpOBAaHHOCT, YMEHUN TOATBEPKIaTh HAa KOHKPETHBIX MPUMEpax XapakTep
3aBUCHUMOCTH PEAKIMOHHON CIIOCOOHOCTM OpPraHMYECKHX COEJAMHEHUH OT KpaTHOCTU U THIIA
KoBajJieHTHOH cBsi3M (" " 1 ""), B3aMMHOTO BJIMSHHS aTOMOB U IPYIII aTOMOB B MOJIEKYJIaxX; a TakKe
0T 0COOEHHOCTEH peann3aiy Pa3InIHbIX MEXaHU3MOB IPOTEKAHUS PEAKIINH;

5) XapakTepu30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM U BO30YXIECHHOM
COCTOSIHUM) U HMOHOB XMMHYECKUX 31eMeHTOB | - 4 mepuonoB Ilepmoguueckoi cucremsr [I.1.
MenpeneeBa U UX BaJIEHTHbIE BO3MOXHOCTH, UCHOJIB3yd moHsaTtus "s", "p", "d-anmexTpoHHbIE"
opOuTaNu, SHEPreTUYECKUE YPOBHH; OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKUX
3JIEMEHTOB M 00pa3yeMbIX UIMU COSAMHEHUH 110 epHoiaM U rpyIam;

6)BnasieHHe CHCTEMOM 3HAaHUH O METOJaX HAy4yHOro I[IO3HAHUS SBJICHUW IPUPOJIBI,
UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKaX M YMEHMSAMHM IPUMEHATh OJTH 3HAHWUS IIpU
HKCIEPUMEHTAIbHOM HCCIIEI0BAaHUU BEUIECTB U JUIsl OOBSICHEHUS] XMMUUYECKUX SIBJICHUM, UMEIOIINX
MECTO B IIPUPOJIE IPAKTUUECKOM NEATEIbHOCTH YEJI0BEKA U B IIOBCEHEBHOM KU3HU;

7) NIpOBOJIUTH PacyeThl 10 XUMUYECKUM (POpMysIaM U ypaBHEHHUSIM XUMHUYECKHX PEaKIHH ¢
UCMOJIb30BaHUEM (U3MYECKUX BEIMYMH (Macchl, oObeMa Ta30B, KOJIMYECTBA BEILECTBA),
XapaKTEpU3YIOIIMX BEIECTBA C KOJIMUYECTBEHHOW CTOPOHBI: pacyeThl 0 HAXOXKJIEHUI0 XUMUYECKOU
(dopMyInbl BellecTBa; pacueThl Macchl (00beMa, KOJMYECTBA BEILIECTBA) MPOAYKTa PEAKIMH, €CIH
OJHO W3 HCXOIHBIX BENIECTB JAaHO B BHUJE pacTBOpa C OMNPEACICHHON MacCOBOW J10JeH
pPacTBOPEHHOI'O BEIIECTBA WJIM JaHO B H30BITKE (MMEET HPUMECH); pacyeTbl MacCOBOW WM
00BEMHOW JIOJIM BBIXOJIa TIPOJIYKTA PEAKIMH; PacyeThl TEIJIOBOTO 3¢ deKTa peakiuid, 00beMHBIX
OTHOILIEHUH I'a30B;

8) mMporHo3upoBaTh, aHATM3UPOBATH U OLIEHWBATH C MO3UIIUNA SKOJOTHYECKON 0€301acHOCTH
MOCJEACTBHSI OBITOBOM M MPOM3BOACTBEHHOM JESATEIBHOCTH YEI0BEKa, CBA3AHHOM C mepepadoTKon
BEIIECTB; MCIOJNb30BaTh IOJYYCHHbIE 3HAHUS MJS NPUHATUS T'PAMOTHBIX pelleHud mpobdiieM B
CUTYalUsIX, CBSI3aHHBIX C XUMHEN;

9)chopMHUPOBAHHOCTh YMEHHI CaMOCTOSITENIbHO IUJIAHUPOBATh W MPOBOAUTH XMMHUYECKUN
DKCIEPUMEHT (IIOJIyYEHHE M M3yYEHUE CBOICTB HEOPraHMUYECKUX W OpPraHMYECKUX BEIIECTB,
KAueCTBEHHbIE PpEaKIUU YIJIEBOJOPOJOB  PA3IUYHBIX KIACCOB U  KHUCIOPOACOIEPKAIINX
OpraHMYECKHUX  BEIIECTB, PpELICHUE  OKCIEPUMEHTAIBHBIX  3aJad [0  pacro3HaBaHUIO
HEOPTraHWYECKUX M OPTaHUYECKHX BEIIECTB) ¢ COOJIOJCHHEM IMpaBUil 0€30MMacHOT0 OOpaIieHus C
BEIIeCTBAaMM UM Ja0OpaTOpHbIM  OOOpyJOBaHUEM, (OPMYIHMPOBAaTh LEIM  HCCIEIOBAHUS,
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MPEIOCTABISATh B Pa3NUYHON (OopMe pe3ynbTarhl SKCIIEPUMEHTA, aHAIM3UPOBATh M OLICHUBATH UX
JIOCTOBEPHOCTH;

10) ocymiecTBIATh LEICHANPABICHHBIM MOMCK XWMHYECKOW HMH(OpMAIMM B pa3iIMYHBIX
UCTOYHHUKAX (HayyHas M y4eOHO-HaydHas JMTEepaTypa, CpPeICTBa MacCOBOM HH(pOpPMAIUH, CETh
WuTepHeT U Apyrue), KpUTHIECKU aHATH3UPOBATh XUMHUYECKYIO HH(OpMAIIHIO, TepepadaThiBaTh e
Y UCIIOJIb30BaTh B COOTBETCTBHH C IIOCTABJICHHOW y4eOHOMU 3a1aueii;

11) oco3HaBaTh OMACHOCTh BO3JCHCTBUS Ha JKUBBIE OPTaHU3MBI OINPEJCICHHBIX BEIECTB,
MOHMMAas CMBICIT TIOKa3aTells MPEeACIbHOM JOMYCTUMON KOHIICHTPAIMK, W TOSCHATh Ha MPUMEpax
CIIoCcOOBI YMEHBIIICHUS U MTPEIOTBPAIEHUS MX BPEIHOTO BO3ACHCTBHSI HA OPTaHU3M YeJIOBEKa.

2. CTPYKTYPA U COJEPKAHUE JUCIHUIIJIMHDbI

2.1. O0bemM yueOHOM TUCHMILINHBI M BUAbI Y4e0HOIi padoThI

O0bem yacoB
Bun yuebHoit paboThl Ounas gopma
oOyueHwus,
2025 r.H.
MaxkcuManbHas yueOHasi Harpy3ka (Bcero) 196
OO6s3arenbHast ayaquTopHas yueOHast Harpy3ka (BCero) 156
B TOM YHCJIE:
JIEKLIUA 78
IPaKTUYECKHUE 3aHITUSI 78
71a00paTOPHEIC 3aHATHS
KYpCOBbI€ pabOThl/ IPOEKTHI
CamocTosiTenbHas paboTa cTyieHTa (BCEro)
B TOM YHCJIC
VHJIMBU1YaJIbHBIA POEKT 32
Koncynbsranun/KoHTpons 8
ITpomexyrouHas aTtrectanus B popme d3K3aMeHa




2.2. TemaTnuyeckuii mjiaan u coaep:xkanue rucuumianubl CO.01.07 «Xumusi»

O0beM yacoB

HaumeHoBaHue Copep:xaHue y4eOHOTr0 MaTepHuaJia, JadopaTopHbie padoThl H NPaKTHYECKHE 3aHATHS, CAMOCTOSATeIbHas1 padoTa Ounas dpopma Yposens
pa3/iesioB U TeM o0yJammmuxcsi, KypcoBasi padora (IIPoeKT) (ec/iu npedycmompensi) 00yueHHS, OCBOEHHUS
2025 r.H.
1 2 3 4

Pazmen 1. OcHosHble 3aKOHBL XUMUU
Copepxanrie yueOHOro (JIEKIIMOHHOT0) MaTepHraa
1 | OcHOBHBIC NOHATHS XMMHH. 3aKOH COXPAHCHHS MACChI BEIECTB 1
2 | 3akon ['ecca 2
3 | Crpoenue atoma, neprogudeckas cucteMa MeHpeneesa 20 3
4 | Teopwsi SJIEKTPOJTUTHICCKON AUCCOLMAIIMHI
5 | OKHCIUTETHhHO-BOCCTAHOBUTEIIHHBIC MPOIECCHI
6 | I'maponus coneit
IIpakTrueckue 3aHsITUS
1 | Pemenue 3a1a4 «3aK0OH COXpaHEHHsI MACChI BEIIECTBY» 2
2 | Pemenne 3agau «CtpoeHHe aToMa, IepUoIUecKas cucteMa MeHaeneeBay 4
3 | Pemenne 3agau «Teopus 3JIEKTPOIUTHYSCKON TUCCOITHATINI 4
4  Pemenue 3a71a4 «OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE TTPOIIECCHI» 4
5 | Pemenue 3amau «['uupoaus coneity 4
6 | JlaboparopHas paboTa — THAPOJIM3 COJICH 4
7 | JJaboparopHasi paboTa — OKHCIMTEIbHO-BOCCTAHOBUTEIHEHBIC PEAKITUHI 4
8 | Penrenue 3a1au « BolunciieHne KOHIIGHTPALIMU PACTBOPOB» 2
Bcero 48

Paznen 2. Heopzanuueckasa xumus
Copepxanrie yaeOHOro (JICKIIMOHHOTO) MaTepuaja 1
1 | Xumus MetajijioB 2
2 | Xumust HEMETAJIOB 14 3
[IpakTHyeckue 3aHATHS
1 | CaoiicTBa S 2]1EMEHTOB 2
2 CBolicTBa p 2JIEMEHTOB 2
3 ‘ CaoiicTsa d 3meMeHTOB 2
Bcero 20

Pasnen 3. Opzanuyueckas xumus 1
Copepxannie yaeOHOTOo (JIEKITMOHHOTO) MaTepuaa 2
1 | Teopus byrnepoBa. HoMeHKIIaTypa M H30MEpHsl OPTaHUIECKUX COSTMHEHUH 3
2 | OcHOBHBIE KJIACChl OPIraHUYECKUX COCAMHEHUI 20
[IpakTHyeckue 3aHATHS ]
1 | Pewenue 3a1a4 «HoMeHKIaTypa U M30MepHUs OPraHMYECKUX COEIMHEHMITY 8
2 Tlomy4yeHne nmpefeIbHBIX W HETPEIENbHBIX YTIIEBOJOPOIOB 8
3 | CaoiicTBa ciupTOB M KApOOHOBBIX KHCIOT 8
Bcero 44

Paznen 4. Hauana xumuueckozo ananusza 1
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Coneprxanne yu4eOHOrO(JICKIIMOHHOTO) MaTepHaa

1 | OcHOBHbBIE NOHATHS AHATIUTHYECKOU XUMUU 24

HpaKTI/I‘{eCKI/Ie 3aHATHA

1 | M3yyeHune Ka4eCTBEHHBIX PEaKIINi OPraHUnICCKUX BEIIECTB 10
2 | I3y4eHne KaueCTBEHHBIX pEaKIMi HEOPraHUYECKUX BEIECTB 10
Bcero 44
NunuBuayanbHBIA TPOEKT 32
KoHnTtposb 8

[Ipomesxyrounas arrecranus B popme dK3aMeHa

196

J1st XapaKTepUCTUKH YPOBHS OCBOCHHS yUeOHOTO MaTepralia UCIIOIb3YIOTCS CIeIYIOIne 0003HAYCHUS:

1. — o3HakoMUTENbHBIHN (Y3HaBaHUE paHee U3yUYEHHbIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBIIOTHEHUE NEATEIFHOCTH 110 00pa3ily, HHCTPYKIIUHU HIIH ITOJI PYKOBOACTBOM);

3. — IPOAYKTHBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEILHOE BBIIIOJHEHUE JAEATEIILHOCTH, peIlieHHe TPOOIEMHBIX 3aj1ay).




3. YCJIOBUSA PEAJINBALIINU INCHUITJINHBI

3.1. TpeGoBaHusi K MUHUMAJILHOMY MATePHAJBLHO-TEXHHYECKOMY 00ecredeHHIo
Peanuzanus yaeOHON AUCIUIUIMHBI TPeOyeT HAIMYHS KaOMHETOB:

- Yueonass ayautopusi Ne 101 nis npoBeneHus y4eOHBIX 3aHSATHH, BBITIOJHEHUS KYypPCOBOTO
npoekTa (paboTbl), B TOM 4YHCIE TPYNNOBBIX W WHAMBHUIYAIbHBIX KOHCYJIBTAI[MH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOYHON aTTECTallUK, OCHAIIEHHAs CIelMaTu3UPOBaHHON Mebenbio (paboyee
MECTO MPETIOAABATEINS, CTOJBI, CTYIbS, ayJJUTOPHAs JI0CKA).

TexHuueckue cpenctBa oOydeHHs: HAOOp JEMOHCTPALIMOHHOTO O0OpYAOBaHUS - HOYTOYK
(mepeHoCHOI); crenuanu3upoBaHHOe y4deOHOe 000opynOBaHME - BBITSDKHOW MIKad, ra3oBbIe
TOpENIKH, CYHIWIbHBIN mmKad, mkad I8 peakTUBOB W JAOOPATOPHOM IMOCY[bl, LIEHTpUdyTra
(mepeHocHas), y4eOHO-HArJSAHBIE TOCOOMS 00ECIeYNBAIONINEe TEMAaTHYCCKUE WILTFOCTPAINH,
COOTBETCTBYIOIIME pa0OUYUM y4eOHBIM IIPOrpaMMam - TaOJIUIIbI, I1JIAKATHI.

MS Windows 8 OEM SNGL OLP NL Legalization GetGenuine WCOA Cuer Ne4295 ot
28.11.2013 OO0 «tOxnas Codreepnast kommanusi»; Office Standard 2007 JIuuensust Ne 42563717
ot 03.08.2007 OPEN 62544085ZZEQ9 Microsoft Volume Licensing Service Center; Adobe acrobat
reader CBoGOJHO pacmpoCTpaHsIeMOe MPOIPUETAPHOE MporpaMMHOe obecnieuenue; Z0oom Tapud
ba3zoBelit CBoOoHO pacnpoctpansemoe [10, ZoomVideoCommunications, Inc.; Skype CBo6oano
pacnpocTpaHsieMoe MPONpUETapHOe MporpaMmHoe obecrieueHue; Yandex Browser Cpo6omno
pactpoctpansemoe [10

-YueOnass ayauropusi Ne 74 s mpoBeleHUS YYEOHBIX 3aHSITHM, BBIIOIHEHHUS KypCOBOTO
npoekTa (paboTbl), B TOM 4YHCIE TPYNIOBBIX W WHAMBHUIYAIbHBIX KOHCYJIBTALMH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOYHON aTTECTallud, OCHAIIEHHAs CIelMaTu3UpPOBaHHON Mebenbio (paboyee
MECTO MPETIOAABATEINS, CTOJbI, CTYJbsI, Ay TUTOPHAs JTOCKA, MOMKA).

Texnuueckue cpenctsa oOydeHus: HaOOp JIEMOHCTPAIMOHHOTO 000OpyAOBaHUSA (ayaAuo
cucTeMa, MPOSKIUOHHBIA IKpaH, MPOEKTOP, NMEPCOHAIBHBIM KOMIBIOTEp), Y4eOHO-HATIIATHBIC
noco6usi o0ecrnevynBaroIIe TeMaTHYeCKHE WILTIOCTPALMU, COOTBETCTBYIOIINE Pab0YNM y4eOHBIM
IporpaMMaM - rajepesi MOPTPETOB (PHU3MKOB, My3eill (u3nueckux MpuOOpoB, BUPTyaibHas
nabopaTtopust pU3MKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 ot 16.03.2010 OOO
«tOxnas CodreepHas kommanusi»; Office Standard 2013 Jlunensus Ne 64009631 ot 28.08.2014
OPEN 94014224ZZE1608 ot Microsoft Volume Licensing Service Center; Adobe acrobat reader
CBobosHO pachpocTpaHseMoe IponpuerapHoe MporpammHoe obecneyenue; Google Chrome
CBobGogno pacnpoctpansiemoe [10, munensus freeware; Unreal Commander CsoGomHo
pacnpoctpansemoe 110, nuuensus freeware; Zoom Tapu¢ bazossiii CBoO0AHO pacnpocTpaHsieMoe
I10, ZoomVideoCommunications, Inc; Skype CBoOomHO pacmpocTpaHseMoe HpOIpUETapHOe
nporpamMmmHoe obecrieuenue; Dr.Web Jlorosop Ne PI'AO1140022 ot «16» Susaps 2025 r. Mexay
OI'bOY BO «/louckoii TAY» u 000 «KOMIIAHUA TOHIOAJIB®y»; 7-zip CsobogHO
pacnpoctpansiemoe I10, GNU Lesser General Public License; Yandex Browser CsoGojHo
pacripoctpansemoe 110

- YueOnas ayauropusi Ne 235 [lomemenue ans XpaHeHUs! U MPOPUIAKTUIECKOTO 00CTyKUBaHUS
yueOHOT0 000PYIOBAHMS.

YKOMIUIEKTOBAaHO —CHEIHATU3UPOBAaHHON MebOenbio  (cToi, mKadel, ceid) st XpaHEHUS
000pyIOBaHUS.

Windows 10 Pro JInmenzuss Ne66160039 or 11.12.2015 OPEN 96166559ZZE1712 ot
Microsoft Volume Licensing Service Center; Office Standard 2016 Jlunensus Ne 66241795 ot
28.12.2015 OPEN 96248131ZZE1712 ot Microsoft Volume Licensing Service Center; OpenOffice
CBoOoaHo pacnpoctpansiemoe [10, nmunensust Apache License 2.0, LGPL; Adobe acrobat reader
CB00OHO pacrpocTpaHseMoe MPoNpUeTapHoe MporpaMmHoe oodecnieuerune; Z0om Tapud bazoserit
CBobOonHo pacnpoctpansemoe [10, ZoomVideoCommunications, Inc.; Skype CsoGoaHO
pacrpocTpaHsieMoe MponpueTapHoe mporpammuoe obecmeuenue; Yandex Browser CsoGoaHO
pacnpoctpansiemoe [10; Dr.Web [loroBop Ne PI'A01140022 ot «l16» SuBaps 2025 1. mMexmy



OI'bBOY BO «Jlouckoii 'AV» u OO0 «KOMIIAHUSA TI'DHAAJIb®D»; 7-zip CBobomaHO
pacmipoctpansiemoe I10, GNU Lesser General Public License; Yandex Browser CsoGoaHO
pacnpoctpansiemoe [10; Jlaboparopus MMUC «Ilnane» HoroBop Ne 2789-24 ot 16 mas 2024 r.
Mexay @PI'bOY BO «/louckoit TAY» u OO0 «Jlabopatopus MMUC».
- YyeOnas ayauropusi Ne 102 ITomemenue A XpaHeHUs! U TPOPHIAKTHIECKOTO 00CITy)KUBaHUS
yueOHOro 000pyIoBaHMs. YKOMILIEKTOBAHO CHEIHAIM3UPOBAHHOW MeEOENbl0 [UIsl XpaHEHUS
000pYyIOBaHUS U TEXHUYECKUMHU CPEICTBAMHU JUISL €ro OOCITY>KUBAHHS (CTOJBI, MIKa(bl, BBITIKKA,
KaMmepa ans anekTpodopesa, mKad CyHIMIBHBIN, TepMOCTaT, (OTOAIEKTPOKOIOPUMETP, BECHI

TOPCHOHHBIE, IeHTpU(yra (Mayiast 1 00JbIIast) ,KATOPUMETD).

3.2. UndopmanmonHoe odecrieyeHne 00y4eHus

KoimuecTBo Hcnoan3yer

Ne JK3eMILISIPOB B csl mpu
OCHOBHBIE HCTOYHUKH

m\n oudmortexe / U3Y4YEeHHH

cepliika Ha OBC pas3aesnoB

1 Ia6puemnsin, O. C. Xumus : 10-it kinacc : 6a30BbIid https://e.lanbook.co | 1-4
ypoBeHb : yueOnuk / O. C. 'abpuensu, U. T m/book/473033
Octpoymos, C. A. CnagkoB. — 7-¢ u31., CTEp. —

Mockaa : [IpocBemenue, 2025. — 128 ¢. — ISBN
978-5-09-120190-1. — TekcT : aneKTpoHHbIH // JIaHb
: 9JIEKTPOHHO-OMOMoTeunas cucrema. — URL:
https://e.lanbook.com/book/473033. — Pexxum
JOCTYMA: JUIsl aBTOPHU3. TIOJIb30BATEIICH.

2 I"a6bpuensn, O. C. Xumus: 11-i kinacc: 6a30BbIit https://e.lanbook.co | 1-4
ypoBeHb : yueoHuk / O. C. I'abpuensn, U. I'. m/book/408668
Octpoymos, C. A. CnagkoB. — 6-¢ u31., cTep. —

Mockaga : [Ipocsemienue, 2024. — 127 ¢c. — ISBN
978-5-09-112177-3. — TekcT : 37€KTpOHHbI //
JlaHb : 27EKTPOHHO-OMOIMOTEYHAs cucTeMa. —
URL.: https://e.lanbook.com/book/408668. — Pexim
JOCTYTA: JUTsl aBTOPHU3. TIOJIb30BATEICH.

3 baunos, JI. H. Xumus / JI. H. bmunos, W. JI. | https://e.lanbook.co | 1-4
IMepdunosa, T. B. CokomoBa. — 3-¢ u3., crep. — | m/book/333974
Cankr-IlerepOypr : Jlanp, 2023. — 260 c. — ISBN
978-5-507-47159-1. — Tekcr : anekTpoHHbIH // JlaHb

3JICKTPOHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/333974. —  Pexum
JOCTYMA: JUIsl aBTOPH3. TOJIh30BaTeNei
KonnuyectBo Hcnoab3yer

Ne IK3EMILIAPOB B csl npu
JlonoTHUTEeIbHbIE HCTOYHUKH

m\n oudsmorexe / U3Y4YEeHUH

ceolika Ha 9BC pa3zesoB

1 Capraes, [1. M. O6mas u Heopranndeckas xumus / | https://e.lanbook.co | 1-4

II. M. CapraeB. — 2-¢ usn., crep. — CaHKT-
[etepOypr : Jlanp, 2023. — 276 c. — ISBN 978-5-
507-46508-8. — Tekcrt : »aexTpoHHblii // Jlanp :
ANEKTPOHHO-OMOmoTeyHass cucrema. —  URL:
https://e.lanbook.com/book/310232 (mata

m/book/334592



https://e.lanbook.com/book/333974

obpamenus: 04.07.2025). — Pexum noctyma: st
ABTOPU3. IIOJI30BATEIICH.

2 broxun, N. B. Oprannueckast XumMusl : yIpaxHCHUS U https://biblioclub.ru/in | 3
sagaun : [12+]/ U. B. Bioxun, H. W. Broxusa. — dex.php?page=book&i
Mockga ; bepnun : lupext-Menua, 2020. — 180 c. — d=602380

Pexxum gocTyma: no moamucke. —

URL.: https://biblioclub.ru/index.php?page=book&id=602
380. — ISBN 978-5-4499-1880-2. — Tekcr :

3JI€KTPOHHBIH.

Ilepeyenb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBaHme pecypca Pesxxum nocryna

YHuBepcurerckas 0ubIuoTeKka OHIalH. DJIeKTPOHHO-O0MOInOTeYyHAas

http://www.biblioclub.ru/
cucrema

N3narenbctBo JlaHb. DIeKTPOHHO-OMOIMOTEYHAS CUCTEMa https//e.lanbook.com/

Hayunas snexkrponHast 6ubanorexka eLIBRARY.RU http://elibrary.ru

KoMmuiekT JMIIEH3M0HHOI0 H CBOOOIHO PacCpoCTpaHa€eMoro nporpaMmMHoOro o0ecneyeHus

Hepeqeﬂb JIMHCH3UOHHOI'0 MPOrpaMMHOro o0ecneyeHus

MS Windows 8 OEM SNGL OLP NL Legalization GetGenuine wWCOA Cuet Ne4295 ot 28.11.2013 OO0 «lOxHas
Codreepuas kommanust», Office Standard 2007 Jlunensuss Ne 42563717 ot 03.08.2007 OPEN 62544085ZZEQ9
Microsoft Volume Licensing Service Center; Adobe acrobat reader CeoGoaHo pacmpocTpaHsieMoe MPONpHETAPHOE
nporpammHoe obecnieuenne; Z00m Tapud bazoseiit CBobonHo pacnpoctpansiemoe [10, ZoomVideoCommunications,
Inc.; Skype CBoGoaHO pacmpocTpaHseMoe MpompueTapHOe mporpammuoe obecreueHue; Yandex Browser CoGomHo
pacnpocTtpansiemoe 110
MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 ot 16.03.2010 OOO «OxHas
CodreepHas kommanus»; Office Standard 2013 Jluuenzust Ne 64009631 ot 28.08.2014 OPEN 94014224ZZE1608 ot
Microsoft Volume Licensing Service Center; Adobe acrobat reader CBOGOAHO pacmpocTpaHsieMoe MpOIpHeTapHOe
nporpammHOe obOecrieueHne; Google Chrome CpoGomao pacmpoctpansemoe I10, mmmensus freeware; Unreal
Commander CBobGomHo pacnpoctpansemoe [10O, mmmensus freeware; Zoom Tapud Bazoserii  CBoOomHO
pacmpoctpansemoe [10, ZoomVideoCommunications, Inc; Skype CpoGomHO pacmpocTpaHseMoe MpONpHETapHOE
nporpammHoe obecriedenue; Dr.Web JloroBop Ne PI'A01140022 ot «l16» Anaps 2025 1. mexmy ®I'BOY BO
«louckoit TAY» u 000 «KOMITAHUS T'OHJAJIb®»; 7-zip CeoGomno pacopoctpansemoe 110, GNU Lesser
General Public License; Yandex Browser Ceo6ou0 pacmipoctpansiemoe 10
Windows 10 Pro Jlunensus Ne66160039 or 11.12.2015 OPEN 96166559Z2ZE1712 ot Microsoft Volume Licensing
Service Center; Office Standard 2016 JIunensus Ne 66241795 ot 28.12.2015 OPEN 96248131ZZE1712 ot Microsoft
Volume Licensing Service Center; OpenOffice Co6omno pacnpoctpansemoe I1O, munensus Apache License 2.0,
LGPL; Adobe acrobat reader CBoGoaHO pacmpocTpaHseMoe MpornprueTapHoe mporpamMmmuoe obecneuerue; Z00m Tapud
Bazossrit CBoOOHO pacnpoctpansemoe 10, ZoomVideoCommunications, Inc.; Skype CobomaHO pacmpocTpaHsemoe
npornpueTapHoe nporpammuoe obecrneuenue; Yandex Browser CBoboano pacmnpoctpansiemoe [10; Dr.Web /Torosop Ne
PI'A01140022 ot «16» SAusaps 2025 r. mexay @I'BOY BO «donckoit TAY» u OO0 «KOMITAHUA I'OHAAJIbD»;
7-zip CeoGoxmHo pacnpoctpansiemoe I[10, GNU Lesser General Public License; Yandex Browser CpoGonHo
pacnpocrpansiemoe [10; Jlabopatopuss MMUC «IInaner» dorosop Ne 2789-24 ot 16 mast 2024 r. mexay ®PI'BOY BO
«onuckoit TAY» u OO0 «Jlabopatopuss MMUC».

Ilepeuensb npodeccHOHANBHBIX 023 JAHHBIX

1.Caiit pupmer ACKOH. http://www.ascon.ru.

2.Meronuyeckue MaTepHraiibl, pa3MerieHHbie Ha caiite «KKOMITAC B o6pa3oBanumny» http://kompas-
edu.ru.



https://biblioclub.ru/index.php?page=book&id=602380
https://biblioclub.ru/index.php?page=book&id=602380
https://biblioclub.ru/index.php?page=book&id=602380
https://biblioclub.ru/index.php?page=book&id=602380
https://biblioclub.ru/index.php?page=book&id=602380
http://www.biblioclub.ru/
http://elibrary.ru/

4. KOHTPOJIb H OHEHKA PE3YJIbTATOB OCBOEHMU
YYEBHOU JUCIHUIIJIMHbI

KoHTpons M oOLeHKa pe3ylbTaTOB OCBOCHHS YUEOHOH IUCIMIUIMHBI OCYIIECTBISIETCS
IpenojiaBaTeeM B Ipolecce MPOBEIEHHMs MPaKTUUECKUX 3aHATHH U J1abopaTOpHBIX padoT,
TECTUPOBAHUS, a TAK)KE BBIIOJHEHHS 00YyJaIOIIUMUC HHIUBUAYATIbHBIX 3aJaHUM.

DopMbI U METOBI
KOHTPOJISl
OLIEHKH
pe3yJabTaToB
00y4eHust

Pe3yabTarnl 00yyeHus
(ocBOeHHBbIE YMEHMHSI, YCBOCHHbIE 3HAHMS)

B pesysnbrare 00y4eHus CTyAEHT OJIKEH:

3HATh:

3aKOHOMEPHOCTSIX W IM03HABAGMOCTH SIBJICHUH MpHUpojbl; 0 mecte W | [lepnomnueckuii
3HAYCHHUU XUMHH B CHUCTCMC CCTCCTBCHHLIX HAYK H €€ pPOJIM B YCTHblf/'I or1poc.
00ECIIeYeHUH YCTOWYHMBOTO pAa3BUTHUSl YeJIOBEUeCTBa: B pelicHuu | KoymokBuym.
po0JIeM 3KOJIOTHYECKOM, IHEPreTUYECKON U MUIIEBOI 0€30MacHOCTH,
B Ppa3BUTUU MEJAMIMHBI, CO3/JaHUU HOBBIX MATEPHAJIOB, HOBBIX
NUCTOYHHUKOB OHEpPTHUu, B o0ecrieueHun panroHaJIBHOI'O
NPUPOJIONIONB30BaHUs, B (OPMHUPOBAHUM MHUPOBO33PCHUS M OOIIEH
KyJbTYyphl 4YEJOBEKa, a TakkKe OSKOJIOTMYECKH OOOCHOBAaHHOTO
OTHOIIIEHHSI K CBOEMY 3/I0POBBIO M IIPUPOJTHON CPEJIC;

OCHOBOIIOJIATralole MOHATHUS (JOMOJIHUTENbHO K cucteme noHsatuil | [lepuogumueckuii
6a30BOT0 YpOBHS) - M30TOIbI, OCHOBHOE U BO30YX/IEHHOE COCTOSIHHE | YCTHBIN OIpOC.
aToMa, TUOpHUIM3alMs aTOMHBIX opOuTanel, xumuueckas cBsizb (" " u | KommokBuym.
""" KpaTHbIE CBSI3M), MOJIIpHAsl KOHLEHTpalUs, CTPYKTypHas (opmyia,
uzoMepust (CTpyKTypHasi, TeomeTpudeckas (LHC-TpaHC-U30MEPHUS),
TUIBl XUMHYECKHX PEAKIMi (FOMO- U TeTeporeHHble, 0OpaTUMbIe U
HeoOpaTUMbI€), pacTBOpPbl (MCTUHHBIE, JUCIEPCHBIE CHUCTEMBI),
KPUCTAJJIOTUAPATHI, CTENEHb JOUCCOLMALMMU, DJEKTPOJIN3, KPEKHHT,
pudopMHUHT); TEOPUU u 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PDEHUYECKHE 3HAHUS, JIeKAllue B OCHOBE IIOHUMAaHUSA
INPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHUX SIBJIEHUH, COBPEMEHHbIE
IIPEJICTaBICHNs] O CTPOCHUH BELIECTBA Ha aTOMHOM, MOJIEKYJISIPHOM U
HAJMOJIEKYJISIPHOM  YpOBHSX; TNPEIACTaBIE€HHS O  MEXaHU3Max
XUMHYECKMX  pEakUuui, TEPMOJMHAMUYECKUX M KUHETHUYECKHUX
3aKOHOMEPHOCTSIX MX TNPOTEKaHUs, O XUMHUYECKOM pPaBHOBECHUH,
JUCIIEPCHBIX CHCTeMaX, (PaKTOJOTHUECKUE CBEIEHHs O CBOWMCTBAX,
cocTaBe, MOJYYEHHMH U O€30IaCHOM HCIIOIb30BAHUM Ba)KHEHIINX
HEOPraHMYECKUX M OPraHMYECKHX BEIIECTB B OBITY M MPAKTUYECKOMH
NESTEIbHOCTH YelOBeKa; OOIIMX HAay4HBIX MPUHIUIAX XMMHYECKOTO
IIPOU3BOJICTBA (Ha IPUMEPE IPOU3BOJCTBA CEPHOM KUCIIOTHI, aMMHAKa,
MeTaHoJa, nepepaboTku HedTH).

yMeTb!

BBIABJIATE XAPAKTCPHBIC TIPHU3HAKW W B3aMMOCBA3b HU3YYCHHBIX OHeHKa PE3YIbTATOB
HOHHTHﬁ, NOPUMCHATH COOTBCTCTBYIOINHUEC IIOHATHUA IIPH OINHCAHUU | TPAKTUYCCKHUX U
CTPOCHUA U CBOICTB HCOPTraHNYCCKUX W OPraHUYCCKHUX BCIICCTB U UX Ha60paTOpHI)IX
HpCBpaHICHHfI; BBISBJIATh B3aHMOCBSI3b XMMHMYECKMX 3HAHHUH C pa60T.




HNOHATUSAMM W TPEACTaBICHUSAMHM JpPYyruX NpeAMEToB [uisd Oosee
OCO3HAHHOTO TMOHMMAaHUS M OOBSCHEHUS CYIIHOCTH MAaTepHaJIbHOTO
€IMHCTBA MHpPA; UCIOJb30BaTh CUCTEMHBIC XMMHUYECKHUE 3HAHMS UL
00BsiICHEHUS u IIPOrHO3UPOBAHUS SIBIICHUH, HUMEIOLINX
€CTECTBCHHOHAYUYHYIO IPUPOLY;

HCIO0JIb30BAaTh HANMCHOBAHMS XUMHUYECKHUX COCIMHCHUI
MEXKIYHapOJHOTO COI03a TEOPETUUECKON M MPUKJIIATHON XUMHUH U
TPUBHUAJIbHBIC HA3BAHUS BEIIECTB, OTHOCAILIUXCS K U3y4YEHHBIM
KJIaccaM OPraHMYeCKUX U HEOPraHUYECKUX COCAMHEHUM;
UCIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JIJISl COCTaBJICHHS POPMYIT
HEOPraHWYECKUX BELIECTB, MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPALIEHHBIX M CKEIIETHBIX) (POPMYIT OpraHUuYeCKIX
BEILIECTB; COCTABJISITh YPABHEHUSI XUMUUECKUX PEAKIIMH U PaCKpbIBATh
UX CYUTHOCTh: OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
MOCPEJICTBOM COCTaBJICHUS JICKTPOHHOTO OajaHca 3THX PEaKIIHid;
peakIii FOHHOTO OOMEHA MyTeM COCTaBJICHUSI X TOJIHBIX U
COKpAIICHHBIX HOHHBIX YPABHEHMI; peakuii THAPOJIN3a, PEaKIUil
KOMIUIEKCO0Opa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U
AITFOMUHHS ); IOJTBEPKAATh XapaKTePHbIE XUMHYECKHE CBOMCTBA
BEIIIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMH U 3aMTUCIMHU
YPAaBHEHUI XMMUYECKUX PEAKLUH;

OrueHka pe3yabTaToB
NPaKTUYCCKUX U
71a00paTOPHBIX
pabor.

KJIacCU(UIIUPOBATh HEOPraHMYECKWE U OpPTaHMYECKHUE BEIIECTBA U
XUMHUYECKHE pEaKIUU, CaMOCTOSTEIIBHO BHIOMpATh OCHOBaHUS U
KPUTEpUU Ui KiIacCU(UKAIMKM H3y4aeMbIX XHMUYECKUX OOBEKTOB;
XapakTepU30BaTh COCTaB W  Ba)XXHEHIIME CBOWCTBAa  BEILECTB,
MPUHAUICKAUX K ONpPENEICHHbIM KjaccaM M IpyIaM COEIMHEHUI
(mpocTeie BEIECTBA, OKCHUIBI, THUIPOKCHUIBI, COJHU; YIIIEBOJOPO/IbI,
npocThie AGUPHI, CIIUPTHI, PEHOIBI, AIbIETH/IbI, KETOHBI, KapOOHOBBIE
KHCJIOTBI, CJIOKHBIE dUPBIL, KUPBI, YTIECBOAbI, AMUHBI, aMUHOKHCIIOTHI,
Oenku); TMPUMEHATh 3HAHUS O COCTaBe W CBOWCTBAX BEIIECTB IS

Onenka pe3yabTaToB
MPAKTUYICCKUX U
71a00paTOPHBIX
pabor.

DKCIIEPUMEHTAIBHON MIPOBEPKHU TUIIOTE3 OTHOCHUTEIIBHO

3aKOHOMEPHOCTEN IIPOTEKaHUs XUMHUYECKUX peaxkuui u

IIPOTHO3UPOBAHUS BO3MOYKHOCTEN UX OCYIIECTBIICHHUS;

c(OPMHPOBAHHOCTh ~ YMEHHH  MNOATBEpXkKJaTh HAa  KOHKpETHBIX | OlleHKa pe3ysIbTaToB
npuMepax XapakTep 3aBHCHUMOCTH PEAKIUOHHON CHOCOOHOCTH | MPAKTHYECKHUX U

OpPraHMYECKUX COEAUHEHWH OT KpPATHOCTU M TUIIA KOBAJIEHTHOM CBSA3U
(" " u""), B3aMMHOTO BIUSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJaxX;
a TaKkKe OT OCOOEHHOCTEH peanu3alui pa3IUyHBIX MEXaHHW3MOB
IIPOTEKAHUs PEaKLni;

1a00paTOPHBIX
pabor.

XapaKTEepU30BaTh FJIEKTPOHHOE CTPOCHUE AaTOMOB (B OCHOBHOM U
BO30Y)KJICHHOM COCTOSITHUHM ) 1 HOHOB XMMHUYECKHX DJIEMEHTOB | - 4

OI_IGHKa PE3YyJIbTATOB
MMPaKTUYCCKUX U

nepuonos Ilepuonnueckoii cucremst .M. Menneneesa u ux 1a00paTOPHBIX
BaJICHTHBIE BO3MOKHOCTH, UCTIONB3Ys oHsTus "'s", "p", "d- pabor.
AIIEKTPOHHBIE" OpOUTANIH, SHEPTETUUECKUE YPOBHH; OOBACHITD

3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U

o0pa3yeMbIX UMH COEIMHEHUH M0 NePUOAaM U TpyIIIaM;

BJIAJICHUE CUCTEMOM 3HAHUI O METOJaX HAyYHOI'0 MO3HAHMS siBIIeHUN | OlLleHKa pe3yJbTaToOB
MIPUPOBL, UCIOJIb3YEMBIX B ECTECTBEHHBIX HAYKaX U YMEHHUSIMHU MPAKTUYECKUX U
MIPUMEHSATD 3TU 3HAHMS IPH SKCIEPUMEHTAIIBHOM HCCIIET0BAHNHT 1a00paTOPHBIX
BEIIECTB U /U1 O0BICHEHUSI XUMUUECKUX SIBJICHUN, IMEIOIIUX MECTO B | padoT.

IIPUPOJIE TPAKTUYECKOH JESITEIIBHOCTH YEIOBEKA U B TOBCEHEBHON




JKHU3HU,

IIPOBOAMTH PACUEThl IO XUMUYECKUM (POpMyJIaM U YpaBHEHUSIM
XUMHNYCCKUX peaKLII/Iﬁ C UCIIOJIB30BAHHUEM (I)I/ISI/I‘-ICCKI/IX BCIIMYNH
(Macchl, 00beMa ra30B, KOJIMYECTBA BEIIECTBA), XapaKTEPU3YIOIIUX
BEII[ECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI [0 HAXOXKICHUIO
XUMHUYECKON (hOpMyIIbI BEIIECTBA; pacueThl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUHU, €CIIH OJTHO U3 UCXOTHBIX
BEIIECTB JJaHO B BHJIE PACTBOPA C ONPEAEICHHON MAacCOBOM A0Iei
pPacTBOPEHHOIO BEIIECTBA WIIU JIAHO B U30BITKE (MMEET MIPUMECH);
pacueTsl MacCOBOW MJIM OOBEMHOM JI0JIHM BBIXOJa MPOJIYKTa PEaKLUu;
pacueTsl TEIIOBOro P deKkTa peakiiuii, 00bEMHBIX OTHOILIEHUH Ta30B;

OreHKa pe3ysIbTaToB
MPAKTUYCCKUX U
1a00paTOPHBIX
pabor.

MIPOTHO3UPOBATH, AHATM3UPOBATH M OLICHUBATH C TMO3UITUI
AKOJIOTMYECKOUN OE€30IaCHOCTH MMOCIIEACTBUA OBITOBOMN U

Onenka pe3yabTaToB
MPaKTUYECKHUX U

MIPOU3BOACTBEHHOM JIESITEIbHOCTH YEJI0OBEKA, CBA3AHHOM C 1a00paTOPHBIX
nepepadoOTKOM BEUIECTB; UCIIOIb30BATh MOTYYEHHBIC 3HAHUS JIJIS pabor.

OPUHSITUS TPAMOTHBIX PEIICHUN TPOOJIeM B CUTYaAlUSAX, CBSI3AHHBIX C

XUMHUEH;

c(hOpMUPOBAHHOCTh yYMEHHMH  CaMOCTOSITENBHO IUTaHUpPOBaTh U | OlLIEHKA Pe3yJbTaTOB
MPOBOAWTh XHUMHUYECKUNA OJKCIEPUMEHT (MONYyYeHHE U H3yYeHHUE | MPAKTHYECKUX U
CBOMCTB HEOPTraHUYECKHX W OPTraHUYECKUX BEIIECTB, KAYECTBEHHBIE | TAOOPATOPHBIX
peakuuu YIJI€BOAOPOIOB Pa3IMYHBIX KJIaCCOB u | pabor.
KHUCJIOPOACOAECPKAIINX OpraHN4eCKHUX BCIIIECTB, pelieHue

9KCIEPUMEHTAIBHBIX 3a/1a4 [0 PACIO3HABAHMIO HEOPTaHHMYECKHX U
OpraHMYECKHUX BEIIECTB) C COOJIOJEHUEM MpaBui OE3011acCHOrO
oOpaiieHuss C BemeCTBAMH M JIADOpAaTOPHBIM 00OpYIOBaHHEM,
(bopMyIHpOBaTh LENH HCCIIEIOBAHUS, TPEAOCTABISATh B Pa3IMYHON
(dopme pe3ynbTaThl HKCHEPUMEHTA, aHAJTU3UPOBaTh M OLEHHBATh HMX
JIOCTOBEPHOCTb;

OCYILECTBIIATh 1I€JICHANPABICHHBIM MOUCK XUMHUYECKOM MH(pOpMaLUU
B pa3JIMUHBIX MUCTOYHHKAX (Hay4yHass M y4ueOHO-Hay4Has JUTepaTypa,
cpeAcTBa MaccoBo wMHpopMmaiuu, cerb VHTepHeT U Jpyrue),
KPUTHYECKU aHAJIN3UPOBATh XUMHUYECKYIO uH(popMaluIo,
nepepadaTbIBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C MOCTABICHHON
yaeOHOM 3a/1aueit;

OreHka pe3yabTaToB
NPaKTUYECKUX U
1a00paTOPHBIX
pabor.

OCO3HaBaThb OMMAaCHOCTb BO3I[CI>10TBPI$I Ha JXUBbIC OPTaHU3MbI
OMpPECACIICHHBIX BEIICCTB, IOHUMAs CMBICIT ITIOKa3aTCJIA HpeI[eJ'IBHOI\/'I

OHCHKa PpE3yJIbTaTOB
MPAKTUYCCKUX U

JOTTYCTUMON KOHIIEHTPAIUH, U MOSICHATH Ha TPUMEpax CIocoObI 1a00paTOPHBIX
YMEHBIIEHUS 1 TIPEAOTBPAIICHUS UX BPEIHOTO BO3ICUCTBUS Ha pabor.
OpraHHu3M YeJIOBeKa.

Hmozoewvtii kKonmpois: IK3amen




		2025-08-06T14:32:46+0300
	Ширяев Сергей Григорьевич
	Подпись документа




