CIIEHU®UKALIUA
PEerHOHAJIBLHOM THATHOCTHYECKOH PadoThl 0 yueOHOMY npeaMeTy «XuMHUs» IJIsl
oOyuaromuxcs 10-x kiaaccoB 001eodpazoBaTe/ibHbIX opranu3auuii MocKkoBCKOM
00J1acTH ¢ yriIy0JIeHHBIM H3y4YeHHeM IpeaMera

1. HazHa4yeHne pernoHaIbHOM JHATHOCTHYECKOH padoThI

PernonaneHast nuarnoctuueckas pabora (mamee — PJIP) mo yueObHomy mpeamery «XuMHsD»
IMPOBOAMUTCA B IEJIIX MOHHTOPHHIAa YpOBHS M KauyecTBa MOJArOTOBKUM oOywarommxcs 10-x kiaccoB
o0mieo0pa3oBaTeabHbIX OpraHu3alluid, H3y4YaloluX Kypc XUMUU Ha YriIyOJeHHOM YpOBHE, B
COOTBETCTBUU ¢ TpeboBaHUAMH (PenepaqbHOr0 TrOCyAapCTBEHHOrO 00pa30oBaTEeIbHOTO CTaHJapTa
cpennero obmiero oopazoanus (PI'OC COO) u dhenepaibHON 00pa30BaATEIHHON MPOTPAMMBI CPEITHETO
obmero oOpazoBanus (POII COO). P/IP nampaBieHa Ha BBISBICHHE HWHAWBUAYAIBHOTO YPOBHS
JOCTIKEHUST 00YYaIOIUMHCS MTPEIMETHBIX U METAaNpPEIMETHBIX Pe3yJIbTaTOB, B TOM YHCIIE OBJIAZCHUE
MEKIPEIMETHBIMUA TOHATHSAMUA U CIIOCOOHOCTH HCIOJB30BaHUSA YHUBEPCAIBHBIX yUeOHBIX JeHCTBUI
(YY) B yueOHOIi 1 TO3HABATEILHON MPaKTUKE.

2. JIOKyMeHTbI, ONpe/ieJIsIIoNie Colep:KaHue U XapaKTePUCTUKH JUATHOCTUYECKOI padoThl

Kontponbubie uameputrenbubie Marepuansl (KMM) PJIP pa3paboranbl Ha OCHOBE IpHKasza
MunuctepcTBa oOpazoBanus u Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne 413 (pen. ot 12.02.2025)
«O06 yTBepkaeHnU (heeparbHOr0 TOCYAapCTBEHHOT0 00pa30BaTeIbHOIO CTaHIapTa CPEIHEro (IIOJTHOTO)
obmiero oopazoBanus»; mpukaza MunnpocsemeHus: Poccun ot 18.05.2023 Ne 371 (pen. ot 09.10.2024)
«O06 ytBepxkaeHuu (QenepanbHO 00pa30BaTENbHON MPOrpaMMBI CpelIHEro oO0mero oOpa3oBaHUsY,
npukaza MuHucrepcrsa npocselieHuss Poccuiickoit @enepanuu ot 12.08.2022 Ne 732 «O BHeceHUM
n3MeHeHu B (denepanbHBIA TOCYAapCTBEHHBIM OOpa30BaTEIbHBIN CTAaHIAPT CPEIHEro O0O0IIero
oOpa3oBaHms, YTBEPKACHHBIA TprKa3oM MuHucTepcTBa oOpazoBanus u Hayku Poccuiickoit Deaepannn
ot 17 mas 2012 Ne 413».

Heranu3upoBanHble TpeOOBaHUS K pe3yJbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTEIbHOM
IpOrpaMMbl CpeIHEro oduiero oopazoBaHus, MPOBEpseMble Ha OCHOBE M3MeHEHHOTO B 2022 1. ®I'OC,
SBIISIIOTCS IPEEMCTBEHHBIMHU 10 OTHOIIEHUIO K TpeboBanusimM GI'OC 2012 r.

3. IToaxoas! k 0TOOPY coaepkaHus, pa3padoTKe CTPYKTYPbI AMATHOCTHYECKOH PadoThI

Juarnoctrueckas paboTa OCHOBaHA Ha CHCTEMHO-IEATEIHHOCTHOM, KOMIUIEKCHOM U yPOBHEBOM
MOJX0JIaX K OLIEHKE 00pa30BaTelIbHBIX JOCTIKEHUN. B pamkax mpoBeieHHs] THarHOCTUYECKOW paboTh
Hapsily C TMpeIMETHBIMH pe3yJibTaTaMH OOY4YeHHs JeCATHUKIACCHUKOB Ha YIJIyOJIEHHOM YpOBHE
OLICHHUBAIOTCSI METalpeIMETHbIE PE3yJbTaThl, B TOM YHUCIIE OBJIAJCHUE MEXKIPEIMETHBIMU MOHITUSIMH U
CIIOCOOHOCTh MCIOJIb30BAaHUs YHUBEpCAIbHBIX y4eOHbIX neiictBuil (YY) B yueOHOM, mMO3HABATEIbHON U
COIIMAJIbHOM MPAKTHUKE.

Cogepxanue 3aJaHWii UATHOCTUYECKOW pabOTBl B IIEIOM COOTBETCTBYET (HOPMYIHPOBKAM,
NPUHATBIM B Y4eOHHMKaX, BKIIOYEHHbIX B DefepalbHbli INepeyeHb YYEOHUKOB, JOMYIICHHBIX K
HCIIOJIb30OBAHUIO TIpHU pCaiM3alluid HUMCIOIIUX TOCYAAPCTBCHHYIO AKKPCAUTALIUIO 06pa303aTem,Hbe
IIPOrpaMM OCHOBHOT'O 001ero oopazopanus .

[Tpu cocraBnennn KM ncrions30BaHbl ClieIyONAe TPUHITAITEI 0TOOpa COMCPIKAHUS:
- COOTBETCTBUE 3aIaHUI MPOBEPSIEMBIM I'pyIaM MNPEeIMETHBIX pe3yibTaToB ocBoeHUs1 POII
u denepanpHOM padoueit mporpammsel (OPIT) mo xumum, 10 kiacc;

! TIpunosxenue N 1. @enepasibHblil epeveHb y4eOHUKOB, AOMYIIEHHbIX K HCIIOJIB30BAHUIO [IPH PEATU3ALIMI UMEIOIIUX
TOCYTapCTBEHHYIO aKKPEIUTAIINIO 00pa30BaTeIbHBIX IPOTPAaMM HAYAIFHOTO OOIIEro, OCHOBHOTO OOIIETo, CPeTHeTo 00IIero
00pa30BaHus OPTAaHU3ANUSIMH, OCYIIESCTBISIONINMI 00pa30BaTEIbHYIO IEATEIFHOCTh
https://base.garant.ru/405590287/53f89421bbdaf741eb2dlecc4ddb4c33/
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Ka)KIbI BApHAHT pabOThI COACPKUT 3a7aHusl Kak 0a30BOT0, TaK MOBBIIIEHHOTO U BHICOKOTO YPOBHEH st
00BEKTHBHOI OIICHKH YPOBHS OCBOSHUS MPEIMETHBIX JOCTHKEHUH 00yJatonMMuUcs.
- HaJIMYMe HECKOJbKUX BapHAHTOB paOOThI, MO3BOJSIOUIUX MOJYYUTh IMpeICTaBIeHHE 00

OBJIAJICHUM IIKOJbHUKAMHU IOHATUMHBIM allapaToM, TEOPETUYECKUMU 3HAHWMAMHU, YMEHMUSIMU U
croco0amMH JesITeNbHOCTH, KOTOpble (HOPMUPYIOTCS B KypCe XUMHUH CPETHEH HIKOJIBI;
- BAPUAHTHI PABHOLICHHBI 110 CJIIOKHOCTH U OXBaTy IIPOBEPSAEMOI0 MaTepHUaa.

4. XapakTepucTHKA CTPYKTYPbI U COAEPKAHUA TUATHOCTHYECKON padoThl

3amaHus JUAarHOCTHYECKOW pabOoThl HANpaBJICHbI HA MPOBEPKY BCEX OCHOBHBIX TPEOOBAHUHU K
YPOBHIO ITOATOTOBKH 00YYarOLIMXCs 10 XUMUH Ha 0a30BOM U YIIIyOJI€HHOM ypPOBHSIX.

Kaxxnprit BapraHT TMarHOCTHYECKOW padOoTHI BKIIIOUAET 18 3amanuii, n3 KOTOPBIX 3aaanus 1-16 ¢
KpatkuMm oTBeToM U 17, 18 — ¢ pasBepHyThIM. ColepaHHE AMArHOCTHYECKOW PabOThl OXBATHIBACT
y4eOHbIM MaTepHuaia Mo XUMHUH, U3y4eHHbIH B 10-M Kiacce K MOMEHTY IpPOBEACHUS TECTHpOBaHUsS. B
coJiepKaHue paboThl BKIIOYEHBI 33aHNUs, IPOBEPSIONINE YCBOCHHUE 2JIEMEHTOB COAECP KaHUS Pa3/iesioB 110
xumun «OpraHvyecKkue BelecTBay, «MeToapl Mo3HaHUs B XUMHUHU. XUMHS U KU3Hb» U «Pacd€rsl mo
XUMHYECKUM (POpMyJIaM U ypaBHEHUAM.

Pacnpenenenue 3ananuii P[P o coneparenbHbIM 0JI0KaM MpeacTaBieHo B Tadmuie 1.
Tabmuma 1 — Pactipeenenue 3a1anuii 10 COJEPIKaTeIbHBIM OJIOKaM

Ne Hucno 3anaHuii B Howmepa
ConeprxarenbHble OJIOKH .
n/n BapHaHTe 3aJaHui
1 Opranuyeckue BeliecTa 14 1-13, 17
2 MeTopI NO3HAHUS B XUMHUH. XHUMHS U KU3Hb 3 14,15, 16
3 Pacuérer mo xummuueckum popmysam v ypaBHEHUSIM 1 18
peakimi
Hroro 18

Pacnpenenenue 3aanuii Mo BuAaM MpoBepsIeMbIX YMEHUH U crioco0aM JIeHCTBUI MpeacTaBIeHO
B TabnIE 2.
Tabmuia 2 — PacnipeneneHue 3a1aHuii 110 BUaM MPOBEPSEMbIX YMEHUN U crioco0aM JAeHCTBUMA

. . Howmepa
Ne OcCHOBHBIE YMEHHUSI U CTIOCOOBI ICHCTBUIMA .
3a/laHui
1 3namv/nonumamo:
1.1 | BaKHEWIINE XUMUYECKHUE TIOHATHS 1-2
1.2 | OCHOBHBIE 3aKOHBI U TEOPUU XUMUH 1-2
1.3 | BakHelIMeE BELIECTBA U MaTEpHAJIbI 15, 16
2 Ymems:
2.1 | onpedenamv/knaccugpuyupoéams:  TPUHAMICKHOCTh  BEIIECTB K 1-3
pPa3IUYHBIM  KJIACCAM OPraHMYECKUX COCAMHEHUU; TOMOJIOTH U
U30MEphI
2.2 | xapakmepuzosams: CTpoeHUe, HU3NIECKHNE U XUMHUIECKUE CBOMCTBA U 4-13,17
CIIOCOOBI MOTYYCHHS U3YYSHHBIX OPTaHUYECKUX COSAMHEHUI
2.3 | 00vsAcHAMb: 3aBUCUMOCTh CBOWCTB OPTraHUYECKHX BEIIECTB OT HX 13,17
COCTaBa U CTPOEHUS




24 | Inanuposamv/npo6ooums: SKCIIEPUMEHT 0 TOMYUYEHUIO U PACIIO3HABAHUIO 14
BOXHEHIINX OPraHUYECKUX COSAUHEHHUH ¢ y4€TOM NprUOoOpEeTEHHBIX 3HAHUH O
npaBuiax Oe3omacHOM paboThl ¢ BemecTBaMH B jabopaTopuud U B OBITY;
BBIYUCIICHUS TT0 XUMHUYECKUM

dbopmynam ¥ ypaBHEHUSIM

2.5 | IIposoOoums BBIUUCICHUS IO XUMUYECKUM (POpMYJIaM U ypaBHEHHUSIM 18

[IpaBuibHOE BBITIONHEHUE KaKAoro u3 3amanuid 1, 2, 4, 7, 11-13, 15 onenuBaercs 1 6amiom.
3amaHue CUMTAeTCsl BBIMIOJIHEHHBIM BEPHO, €CIIM OTBET 3alucaH B TOM (opme, KOTOpas yka3zaHa B
WHCTPYKIUU IO BBIMOJHEHUIO 3aJaHUs ¥ TIOJTHOCTBIO COBIIAJIAET C 3TAJIOHOM OTBETA.

[IpaBuibHOE BBIMTOJIHEHUE KAXIOTO U3 3aJaHuii 3, 5, 6, 8, 9, 10, 14, 16 oneHuBaetcs 2 6amiaMu.
3aaHue CYHMTAeTCs BBINIOJHEHHBIM BEPHO, €CIM OTBET 3amucaH B ToW Qopme, KOTOpas yKa3aHa B
MHCTPYKIHUHU 1O BBIMOJHEHUIO 3a/IaHUsI U TOJHOCTHIO COBIIAJIAET C ATAJIOHOM OTBETA: KaXKIblii CUMBOJ B
OTBETE CTOUT HAa CBOEM MECTE, JUIIHHE CHMBOJIBI B OTBETE€ OTCYTCTBYIOT; | Oajul BHICTaBIISIETCS, €CIIH
Ha J1t000# OHOWM TO3WIIMK OTBETA 3alMCaH HE TOT CHMBOJI, KOTOPBIN MPEJCTaBICH B 3TAJIOHE OTBeTa. Bo
BCEX APYTUX ciayyasx BeicTaBisiercs 0 6amnoB. Eciu koln4ecTBO CHMBOJIOB B OTBETE OOJIbIIIE TPEOYEeMOro,
BbicTaBisieTcs 0 0amioB BHE 3aBUCHMOCTH OT TOTO, OBLIM JIM YKa3aHbl BCE HEOOXOIUMBIE (ITPaBUIIBLHEIC)
CHUMBOJIBI.

Pa3BépHyThIe OTBETHI MPOBEPSIIOTCS MO KPUTEPUAM dKcnepraMu. 3aganus 17, 18 ¢ pa3BépHyThIM
OTBETOM MOTYT OBITh BBHIMOJTHEHBl OOYYAIOIIUMHUCS pPa3IMYHBIMH criocobamu. Hanwmume Kaxxmoro
TpebyeMoro aJieMeHTa OTBETa OIlCHMBAaeTCs | OallioM, MakCUMallbHAsl OIIEHKAa BEPHO BBHIMOJIHEHHOTO
3amanusa 17 cocraBugeT 5 6awios, 3aganus 18 — 3 Oaima.

[lppy Hamuuuu B 3agaHuM 18  ypaBHEHMH XMMMUYECKMX  PpEaKLMH, OTpa)karollux
JIOTIOTHUTEIIbHbIE/aTbTepHATUBHBIE XUMUYECKUE MPEBpAIllEHUs], KOTOPbIE HE MPOTUBOPEYAT YCIOBUAM
3aJIaHUIl U COOTBETCTBYIOT pacuéram, 3aJaHue CUUTAETCS BBIMOJHEHHBIM BEPHO M OIICHUBAETCS B
COOTBETCTBUU CO LIKAJION U KPUTEPUSIMU OLICHUBAHUS.

MaxkcuManbHBIN 0allT 32 BEITIOJTHEHUE Beel paboThl — 32 Oasia.
Kaxxnpiii BappaHT paboThI CONEPIKUT 3aIaHusl, pa3IuJaromecs mo tumy (tadbauma 3).

Ta6muma 3 — Pacripenenenue 3aganuii o TUITY

KOoMuecTso MakcuManbHbI
Tun 3amanuii N Samanus Oayu 1o THITY
S IaHHH 3aJaHnui
C BrIOOpOM OTBETa B BUJIe HAOopa 1udp 10 2.3.4.6.7.8.10.11.12. 16 15
C oTBeToM B BHJIe BbIOOpa (P
(Ha COOTBETCTBHE) > 15,9, 14,15 8
C oTBeTOM B BU/IE 3aMKICH HOMEPOB
BBIOPAHHBIX BEILIECTB MO 1 13 1
COOTBETCTBYIOIIMMHU OYKBaMH
Pa3BepHyThIli OTBET 2 17,18 8
Uroro 18 32

OtBeTsl k 3amanusm 2, 3, 4, 6, 7, 8, 10, 11,12, 16 npencraBistoT co0oii MOCIEI0BATEILHOCTD
1u(p, KOTOPHIE CIEAYET 3aUCHIBAThH B TOJIE Uil OTBETa O€3 MPOOEIOB, 3aMsTHIX HITH HHBIX CHMBOJIOB.

3amanus 1, 5,9, 14, 15 npeanonararot ycTaHOBIIEHHE COOTBETCTBUS. HoMepa BEIOpaHHBIX OTBETOB
Ha ATH 3aJ]JaHUs BHOCATCS B TAOJIUITY MOJT COOTBETCTBYIOIIMMH OYKBaMHU.

OtBeroM Ha 3amaHue 13  sBIsAeTCS 3amuch HOMEPOB  BBIOPAHHBIX  BEIIECTB O]
COOTBETCTBYIOIIMMHU OYKBaMHU.



OtBethl Ha 3a7aHus 17 1 18 TpeOyIOT pa3BEPHYTOrO OMUCAHUS BCETO X014 UX BBHIMOTHEHUSI.

5. Pacnipenesienue 3aganuii padoThI 0 YPOBHSAM CJI0KHOCTH

B paboty BKIIIOUEHBI 3a/1aHUS TPEX YPOBHEH CIOXKHOCTU: 6a30BOT0, MOBBILIEHHOT'O U BBICOKOTO.

3ananus 6a30BOr0 YPOBHS MIPOBEPSAIOT YCBOCHHE HAaNOo0JIee BAXKHBIX MPEIMETHBIX PE3yIbTaTOB U
CKOHCTPYHPOBaHBI Ha 0a3e HanOoiee 3HAYNMBIX SJICMEHTOB COJICPKaHUS.

3aI[aHI/I$I IIOBBIIIIEHHOI'O W BBICOKOI'O ypOBHeﬁ MO3BOJIAIOT JUArHOCTUPOBATH YPOBCHDb
c(hOpMHUPOBAHHOCTH Y 00yUaIOLIUXCS YMEHHS PUMEHSTh TIOJyuYeHHbIE 3HaHUS Ha MPaKTHUKe, paboTaTh C
TekcToBOM nH(popmarmei. KonmnuecTBo 3aganuii 6a30BOT0, MOBBIIIEHHOTO M BEICOKOTO YPOBHEH yKa3aHO
B TaOnuie 4.
Tabmuia 4 — PactipeiesieHne 3a1aHuid 110 YPOBHIO CII0KHOCTH

. J % 3agaHuii 10 YPOBHIO OT

YpOBEHb CI0KHOCTU . | MakcuManbHBIH IEPBUYHBIH o

saIaHuil Yucno 3agaHui a1 00I11[ero KoJI-Ba 3aJaHuil

(18 3amanuii — 100%)

Baz3oBrrit 7 7 39
I1oBEIIICHHBIH 9 17 50
Bricokuii 2 8 11
Hroro 18 32 100

6. Bpemsi BbIOJIHeHHS PadoThI
Ha Bemonnenue P/IP orBomutcs 100 mMuMHYT, BKIOYas ABa NATUMHUHYTHBIX INE€pepbIBa AJIs
TUMHACTHKH 17123 (Ha pabodeM mecTe) depes Kaxapie 30 MUHYT paboThlI.

7. JlonoJIHUTeIbHbIE MAaTePHAJIbI M 000py10BaHHE

[Tpu BBITOTHEHUN TMATHOCTUYECKOHN pabOThI CIONIB3YIOTCS:

- [Tepuoanueckas cucrema xumuueckux 3seMeHToB .M. MeHnneneesa;

- TabIUIa PACTBOPUMOCTH COJICH, KUCIIOT U OCHOBAaHUIl B BOJIE;

- AIIEKTPOXUMHUYECKHUM Al HAIPSHKEHUH METAITOB.

Bo BpeMs BbImonHeHuss pabOThl  pa3peliaeTcss  HUCMHOJIb30BAaTh  HEMPOrPAMMHUPYEMBbII
KaJIbKYJISITOD.

8. Ycii0Bus npoBeieHUsi IMATHOCTHYECKOM padoThl
Juarnoctuueckas paboTa MPOBOAMUTCS COTJIACHO PermamMeHTy MpoOBENEHUsT PEerHOHATbHBIX
JTUArHOCTHYECKHUX paboT B MOCKOBCKOI 00JacTH.

9. PexoMeH1auM 1o OLleHKeE Pe3yJbTaTOB
[Tpu npoBepKe BBINIOJIHEHUS 3alaHUi PYKOBOACTBYIOTCA KpUTepusMu OLeHUBaHUS KOHTPOJIbHBIX
U3MepUTENbHBIX MaTepuanoB PJIP mo xumun ams obydatonuxcs 10 kiaaccos.

PexomeHmanmu 1o TMepeBOAY MEPBUYHBIX OaaioB B OTMETKM IO MATHOAUIBHOW IIKae
MPEJICTaBJICHBI B TAOHIIC 5.
Tabaumna 5 — J/Imanazon 0aIoB IS BEICTABIICHUS OTMETOK

OT1MeTKa «2» «3» «“4» «5»
[TepBuyHbIE GaIITBI 0-11 12-18 19-25 26-32




Kputepun pacnpenencHiue OasIOB IO YPOBHSM JOCTHIKCHHS IPEAMETHBIX Pe3yJIbTaToOB
Mpe/ICTaBJICHBI B Ta0IHIIE 6.

Tabmuua 6 — Kpurepun pacnpeneneHus 6ajuioB 110 YPOBHIM JOCTH)KEHUH MPEIMETHBIX PE3yIbTaToB U
OTMETKaM

OtmeTka no Kpurepun Kputepuu Bbiienenus
No VYcaoBHOE . M
Hazpanwue ypoBHs MATUOAJUILHON | BBLIEJIEHUSA YPOBHEH:
n/n o003HaueHue . o
IIKaJIe YpOBHEH % OT MaKCUMAJILHOIO Oasia
1 Henocrarounsrit HA ) 0-6 <20%
«2»

2 TToHmxeHHBIN ITH 7-11 >=20% U1 <35%

3 ba3oBriii b «3» 12-18 >=35% U <57%

4 TloBEIIIEHHBIH I1IB «4y» 19-25 >=57% N <80%

5 Bricoknit B «5» 26 —-32 >=80%

10. Ili1an paGoTel

OO60011IeHHBIH TU1aH BapHaHTa TMarHOCTUYECKOM pabOoThI M0 XMMHH MPEICTaBIICH B TabIuIE 7.
YpoBHU CIIOKHOCTH 3a1aHus: b — 6a30BbIif; [1 — moBbIIeHHBI; B — BRICOKHIA.

Tabnuua 7 — O000IIEHHBIN TUIaH BapuaHTa AMArHOCTHYECKOW pabOThI O XMMHUU 71 oOydaromuxcs 10-x
KJIacCOB

Max | [Ipumepnoe
) KonTtponupyemsle 271eMEHTBI IIposepsiemsle ymenust | Kon Vposens 6a 3a BpeMs
% COACPIKAHNA I/<I?]("j CIIO3KHOCT [BBITIOJIHE | BBITOJTHEHHUST
& v 3amanus | HAC (Mum.)
2 3a7aHus
1 | Kiraccudukanus opranndeckux | Knaccudunuposars 1.1.4/ b 1 2
BEIIIECTB. Homenkmnartypa | opranuueckue 4.2
OpraHMYECKUX BEIIECTB | BEIIECTBA TI0  BCEM
(TpuBHWANbHAS U MEXIYHAPOIHAS) | H3BECTHBIM
KJIACCU(PUKAITHOHHBIM
npU3HAKaM
2 | Teopust crpoenust opranmyeckux| OnpeaemnsTs/ 1.1.3/ b 1 2
COETMHEHHN: TOMOJIOTHUS u| KIaccupuIupoOBaTh 8.1
n3oMepus (cTpykTypHas Y| TOMOJIOTH U U30MEPHI
MIPOCTPAHCTBEHHAs). B3zaumnoe
BIMSHHUE AaTOMOB B MOJIEKyJax.
Tumbl  cBsize B MOJeEKyJax
OpTaHUYECKUX BEIIECTB.
I'uOpuan3anus aTOMHBIX opOuTanei
yriepoja. Panuxkan.
DyYHKIIMOHAJIbHAS TPyIIa
3 | XapaktepHbie dbm3uaeckme 1| XapakTepu3oBaTh 1.2.2/ II 2 3
XHMUYECKUe CBOWCTBA| CTPOCHHE, XUMHYECKUE| 82 9
YTJIEBOIOPO/IOB: aJIKaHOB,| CBOMCTBA W OCHOBHBIE
[UKIIOATIKAHOB, AJTKEHOB. CHOCOOBl  TMONTYyYCHUS
4 | XapakTepHble dhm3uaeckme Y| U3yYEeHHBIX 1.2.4/ b 1 2
XHMUYECKUe CBOMCTBa| OPraHUYECKHX 8.2,9
YIIIEBOAOPOIOB: aJIKaHOB,| COCTMHEHUN
[UKIIOATIKAHOB, AJTKEHOB.
5 | XapakrepHbie (dusnyeckue u 1.2.5/ II 2 4
XHMUYECKUe CBOKCTBA 8.2.9
YIIIEBOAOPOIOB: AJKaHOB,
IIMKIIOAJIKAHOB, AJIKEHOB.
6 1.3.1/ I 2 5




XapakTepHble ¢dusnueckue u 8.2,9
7 | XumMHu4eckue CBOHCTBA NPEAETbHBIX 1.3.3; 2
OJHOATOMHBIX M MHOTOATOMHBIX 1.3.4/
CIHPTOB, heHona. 82,9
Bakreiimme crmocoObI X OTyYCHUS
8 | XuMuYeckue CBOWCTBA: pPEAKIUU 1.3.5/ 5
NPUCOCTMHEHHS, 3aMEIIeHus B O- 8.2.9
MOJIOKEHWE TPU  JBOMHOW CBsI3H,
NOJIMMEPH3aLUH ¥ OKHUCIICHHS.
ITpaBmiio MapKoBHUKOBA.
9 | XapaktepHbic XHMHUUYECKHE| XapaKTepU30BaTh 1.1.6/ 5
CBOWCTBA YIJIEBOJOPOIOB: JMEHOB, CTPOCHHUE, XMMHUYECKHE| 8.2, 9
ankuHOB,  OCHOBHBIE  CIIOCOOBI| CBOMCTBAa M OCHOBHBIE
MONYyYeHHUS  YIJIIEBOJOPOMOB  (B| CIIOCOOBI  TOJyYESHUS
J1a00paTOPHN). H3YYCHHBIX
10 | XapakrepHbie XUMUYECKHE| OPTaHUYECKUX 1.2.8/ 5
CBOIiCTBA W CHOCOOBI TIONYYEHUs]| COCAUHEHUI 8.2,9
apOMaTHYECKHX COCAMHCHUH
11 | XapakrepHbie XUMHUYECKUE 1.3.4/ 2
CBOIfcTBA M CHOCOOBI TIOMYYEHUS 8.2.9
apOMaTHYECKUX COCAMHCHUM
12 | XapakrepHbie XUMHUYECKUE 1.3.6; 2
cBOifcTBa  KapOOHOBBIX  KHCIIOT, 1.3.7/
CIOXKHBIX 3(upoB. Baxnelmue 82,9
CITOCOOBI TTOJTYICHIS
KHCIJIOPOJICOACPIKAIIHX BEIIECTB
13 | Peakrun, noarepxkaromue, OObICHATh 1.2.10/ 3
B3aUMOCBSI3b OpPraHMYeCKUX| 3aBUCUMOCTb ~ CBOWCTB| 7.1, 8.2,
COCAMHEHUH OPraHMYEeCKUX BEIUECTB| |3
OT UuX cocTaBa W
CTpOCHHUS
14 | KauecTBeHHBIE peaxuu| [InanupoBats/mpo 1.2.12/ 8
OpPTraHUYECKUX COCTMHEHUI BOJUTh  OKCNIEPUMEHT| 1(),13
o pacro3HaBaHUIO
BaXKHEUIITUX
OpraHMYeCcKUX
COEIMHEHHUI
15 | Hayunbie metonsl ucciemoBanus | [lornmars, gro | 1.5.6/ 2
XUMHUYECKUX BELIECTB U | IpaKTUYECKOE 1.4,
MPEBPALLECHUM. [Tpupoausie | mpumeHeHnue BemiecTB | 1.5,
WUCTOYHUKH YTJICBOIOPOJIOB, HX | 00YCIOBIICHO ux | 2.2,
nepepadboTka cocTaBoM, ctpoeHuem | 14, 15
BricokoMonekymnsipHble U CBOWCTBaMHU.
COCJIUHEHHS. Peakuuu | metp
MOJIMMEPU3ALIHU MIpEeACTABICHUE 0
16 | Hayunble MeTOmpl WCCleIOBaHUs| POAM W 3HadeHuw | 1.5.1/ 8
XUMHUYECKUX BELIECTB Y| JaHHOTO BemecTBa B | 1.4,
MPEBPALLCHUM. [IpuponHbie| IPAKTHKE. 1.5,
HUCTOYHHMKH YTIICBOAOPOIOB, ux| OOBACHATH obmwue|2.2, 14,
nepepaboTka CIoCcOoObI W MPUHIMIBI 15
BricokoMonekyspHble nojilyuyeHus: Haubosee
COEIMHEHMS. Peaxiiuy| BaXKHBIX BEIIECTB
MOJIMMEPU3ALIMU
17 | Peakuu, MOATBEp)KAAtoLME | XapaKTepU30BaTh 1.2.10/ 15
B3aUMOCBS3b OpPTraHUYECKHX | CTPOCHHE u|7.1,8.2,
COEIMHEHUH XUMHUYECKHE 13

CBOMCTBAa W3YYEHHBIX




OpPTaHUYECKUX
COEUHEHUI.
OOBACHATH
3aBHCUMOCTH CBOICTB
OpPTaHUYECKUX
BEIIECTB OT UX COCTaBa
Y CTPOCHHS

18 | Ycranosnenue  monekyssipHoit | [IpoBoauts 1.5.8/ B 3 15
(hopmyITbl BeliecTBa BBIYMCIICHUS mo | 10.5,14
XUMHYECKHM
bopmynam u
YpaBHEHUSAM

Hroro | b-7 32 90

Tabmuma 8§ — Konudukarop nmpoBepsieMbIX TpeOOBaHUHN K MPEAMETHBIM PE3yiIbTaTaM C COOTHECEHUEM C
MCTAIMPCAMCTHBIMU PE3YyJIbTaTaMU

Kon [TpoBepsieMble TpeOOBaHNUS K IPEAMETHBIM pe3yJIbTaTaM Merarpe IMETHBII
MIPOBEPSEMOTr0 | OCBOEHUSI OCHOBHOM 00pa3oBaTEIbHOMN MPOrPaMMBbI CPETHETO pe3ynbTar
TpeOoBaHus | obmiero obpazoBaHusi Ha ocHOBe M3MeHEHHOTO B 2022 1. ®I'OC
1 Baanenue cucreMoi XMuMHYECKHX 3HAHUI, KOTOpPast
BKJIIOYAET:
1.1 OCHOBOIIOJIATAIONTAE TIOHATHA (XMMHYECKUH DJIEMEHT, aToM, MIT1.2.3

M30TOIbI, AJNEKTPOHHAs 000JI0UKa aTroma, S-, p-, d-3JIEeKTPOHHbIE
opOHTaIM aTOMOB, OCHOBHOE M BO30YKIEHHOE COCTOSIHHE aToMma,
MOH, MOJIEKYJIa, BAJIEHTHOCTh, 3JEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHCJIEHUSI, XUMHUYECKasi CBA3b (G- W TCBA3b, KpaTHBIE CBS3H),
ruOpuan3anys aTOMHBIX OpOuTanei, KpucTaainyeckas pemérka,
MOJIb, MOJISIpHAsi ~Macca, MOJSIPHBIH  00BEM,  MosApHas
KOHIIEHTPAIUsI, PAacTBOPbI (MCTUHHBIC, TUCIIEPCHBIE CHUCTEMBI),
KPUCTAJUIOTHIPAThI,  YIJIEPOAHBIA  CKeleT, (YHKIHUOHAIbHAS
rpymnmna, pajukal, W30MEpHs, M30MEpbl, CTPYKTypHas ¢opmyia,
n3oMepus (CTpyKTypHasi, reoMeTpuueckas (Ii1c-, TpaHC-U30MepHsl),
TOMOJIOTUYECKUH PsIJl, TOMOJIOTH, YTJIEBOJAOPOJbI, KHCIOPOI- M
a30TcojepkKallue COeTUHEHHs, OMOIOTUYECKH aKTHUBHbBIE BELIECTBA
(yrneBoabl, KHpBI, OCJIKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIAPHBIE COCIMHEHUS, KPEKUHT, pU(OPMHUHT,
TUTIBl XUMUYECKUX PEAKIH (OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE,
9K30- U SHAOTEPMHUYECKHE, PEaKLIUH HOHHOTO OOMEHa, TOMO- U
reTeporeHHbple, OoOpaTUMble HW  HEOOpaTHUMbIE),  pPacTBOp,
ANEKTPOJIUTHI, HEAJIEKTPOIMUTHI, IEKTPOIUTUUECKAST TUCCOLUALIMS,
CTENEHb IUCCOLMALNYU, OKUCIINUTENb, BOCCTAHOBUTEIb, dJIEKTPOIIN3,
CKOpPOCTh XUMHUYECKON peakIiy, XHMHIECKOE PABHOBECHE)

1.2 TEOPUU U 3aKOHBI (TEOPHsS. XUMUYECKOTO CTPOCHUS OPraHUYECKHX MII 1.3.1
BemiectB  A.M.  bBymnepoBa, Teopus  BIEKTPOIUTHUECKOMN
nuccouuaruu, [lepuomnueckuit 3akon .M. MenneneeBa, 3akoH
COXPAaHEHHUS MAaCChl), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3BIK
XVUMHMH, MHPOBO33PDEHUECKHE 3HAHMS, JIeKAllUE B  OCHOBE
MMOHMMAaHUSl TPUYUHHOCTH U CUCTEMHOCTH XMUMHUYECKHX SIBICHUH,
COBPEMEHHBIE NIPEJCTABICHUS O CTPOCHUH BELIECTBA Ha ATOMHOM,
MOJIEKYJISIPHOM M HaJMOJIEKYJIIPHOM YPOBHSIX

1.3 MPEJICTaBICHUS O  MEXaHM3MaX  XMMHYCCKHX  peakIui, MIT1.2.2
TEPMOJUHAMHYECKUX U KHUHETHYECKUX 3aKOHOMEPHOCTIX HX
MIPOTEKaHUsl, O XMMUYECKOM PaBHOBECHH, JUCIIEPCHBIX CUCTEMAX




1.4

(I)aKTOJ'IOFI/I‘ICCKI/IC CBCACHUA O CBOﬁCTBaX, COCTaBC, IIOJIYYCHHU U
0€30IIaCHOM  MCITOJIB30BAaHUN BaKHEHIIIHNX HCOPraHUYCCKUX H
OpraHN4YCCKHUX BCHICCTB B 6BITy n HpaKTquCKOﬁ ACATCIBbHOCTH
YCJIOBCKA

MIT1.2.3

1.5

OOIMX HAYYHBIX NPHUHIHUIIAX XHMHYECKOTO IPOW3BOJCTBA (Ha
npuMepe TPOU3BOJCTBA CEPHOW KHCIOTHI, aMMHaKa, METaHOIa,
nepepaboTKku HehTH

MIT 1.2.6

ChopMupoOBaAaHHOCTH YMEHUI BbISIBJIATH

2.1

XapakTepHble MPU3HAKK W B3aUMOCBSI3b HM3YYECHHBIX IOHITHIA,
MIPUMEHATH COOTBETCTBYIOIINE TIOHATHS IPU ONTMCAHUU CTPOCHHUS U
CBOMCTB HEOPraHWYECKMX M OPraHMYECKHUX BEUIECTB MU HX
MPEBpALICHUHI

MIT 1.2.3

22

B3aMMOCBA3b  XMMMUYECKHX  3HAaHUH €  MOHATHAMH U
NPEICTABICHUSAMHI JIPYTUX TPEeIMETOB Jisi Oojiee OCO3HAHHOTO
MOHUMAaHUSI U OOBSICHEHHS CYIIHOCTH MAaTe€pHaJIbHOIO €IUHCTBA
MHUpa

MIT1.2.3

CdopMupoBaHHOCTH YMEHHS UCI0JIb30BATH

3.1

HAaUMEHOBAHUS XUMUYECKUX COECIUHEHUH MEKIYHAapOIHOIO COK3a
TEOPETUYECKON W NMPHUKJIATHOW XMMHHM U TPUBUAJIBHBIE HA3BAHUS
BEIIECTB, OTHOCSIIUXCS K HM3YYEHHBIM KJIacCaM OPIaHUYECKUX M
HEOPraHUYECKUX COeIMHEHUM

MIT1.2.3

32

XUMHYECKYIO CUMBOJIUKY JUISE COCTaBJICHUS hopmyn
HEOPraHMYECKUX  BEIIECTB, MOJEKYJISAPHBIX M  CTPYKTYPHBIX
(pa3BEpHYTHIX,  COKpalIEHHBIX W CKEJIETHBIX)  (Qopmyna
OpPraHUYECKUX BELIECTB

MIT1.2.3

CdopmupoBanHOCTb yMeHHs KiaaccupuIMpPoOBaTh

4.1

HEOpPraHMYECKUE BEIIECTBA, CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUS
U KPUTEpUU I KiIacCH(DUKAIMM HW3yYaeMbIX XHUMHUYCCKUX
00BEKTOB

MII 1.1.1

4.2

OpraHUYeCKHe BEIECTBA, CAMOCTOSITEILHO BBIOUPATh OCHOBAHUS U
KPUTEPHH ISl KINACCH(PHUKAINU U3Y9aeMbIX XUMHYECKIX 00BEKTOB

MIT1.1.1

43

[0 pa3NIWYHbIM TpHU3HAKaM (YHCIy W COCTaBy pEardpyromx
BEIIECTB, TETUIOBOMY 3(DQeKTy peakiuu, W3MEHEHHIO CTereHEeH
OKHCJICHHS ~ DJIE€MEHTOB, OOpaTUMOCTH  DPEaKUUH, YYIaCTHIO
KaTajau3aTopa)

MII 1.1.1

ChopMupoBaHHOCTh YMEHHUSI XaPAKTEPH30BATh DJICKTPOHHOE
CTpOEHHE aTOMOB (B OCHOBHOM M BO30YXJIEHHOM COCTOSHUH) H
HOHOB XUMMUYECKUX 3yeMeHTOB 1—4 mepuonoB Ilepuomuueckoit
cuctembl JI.MI. MengeneeBa W HMX BaJeHTHbIE BO3MOXHOCTH,
UCTIONB3YSl  TOHATHA  S-, P-, d-dJEKTpOHHBIE  OpOHUTAIH,
SHEPTreTUYECKUE YPOBHHU

MIT1.2.2

CdopmupoBaHHOCTH YMeHHUSI OOBSCHATH 3aKOHOMEPHOCTU
W3MEHEHHUSI CBOWCTB XMMHUYECKUX HJIEMEHTOB U 00pa3yeMbIX UMHU
COEIMHEHHH IO MepHoJaM U Irpynmnam

MII1.24

CpopMupoBaHHOCTH yMeHHs COCTABJIAITH ypaBHEHUs
XMMHYECKUX peaklui U pacKpbIBaTh UX CYIIHOCTb

7.1

OKHCJINTENBHO-BOCCTAHOBUTEIBHBIX peaxkuuit MIOCPEACTBOM
COCTABJICHHSI IEKTPOHHOTO OaaHca STHX peakIii

MIT1.2.2;1.2.3

7.2

YPaBHEHHUSI PEaKLMH pa3InYHbIX THUIIOB; NOJHBIE M COKPALIEHHBIE
YpaBHEHHS PEAKIUN HOHHOTO OOMEHa, YYWTHIBAsl YCIIOBHS, NpPU
KOTOPBIX 3TH PEAKIMH UAYT A0 KOHIIA

MIT1.2.2;1.2.3

7.3

peakuui TruApoNiu3a, peakuud KoMIUIeKcooOpazoBaHus  (Ha
pUMepe THAPOKCOKOMIIEKCOB IIMHKA M aJJFOMUHUS)

MIT1.2.2;1.2.3

CdopMupoBaHHOCTH YMEHHS MOATBEPKIAATH

8.1

Ha KOHKPETHBIX IPUMeEpax XapakTep 3aBUCUMOCTH

MIT1.2.3;1.24




PEaKIMOHHONW CIOCOOHOCTH OpPraHWYECKHUX COSAMHEHUH  OT
KPaTHOCTH W THIa KOBAJCHTHOM CBS3U (G- M M-CBS3U), B3AMMHOTO
BIMSIHUSL aTOMOB W Tpynn aTOMOB B MOJEKyJaX, a TakXe OT
O0COOEHHOCTEH peanu3alii pa3InYHbIX MEXAHH3MOB MPOTCKAHUS
peaxui

8.2

XapaKTepHbIE XUMUYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOIIMMU
9KCIIEPUMEHTAaMU U 3alMCIMH YPAaBHEHUN XUMUYECKUX PEAKIMH

MIT1.2.3;1.24

ChopMUpPOBAHHOCTH YMEHHMsl XapaKTepU30BaTh COCTaB U
BayKHEHIIME CBOWCTBA BEILIECTB, MPUHAIICKAIINX K ONPEIeIEHHBIM
KJlaccaM M TpYyIIaM COEIUHEHHH (IIPOCThIe BELIECTBA, OKCHUJIBI,
THJIPOKCHUJIBI, COJIM; YTJIEBOJIOPOAbI, MPOCThIe 3(UPBI, CIHUPTHI,
(beHomNbI, anbaeTubl, KETOHBI, KapOOHOBbIE KHCJIOTHI, CIIOKHBIE
3(bupBI, )KUPBI, YIIIEBOIbI, AMUHBI, aMUHOKHCIIOTHI, OCJIKH)

MIT1.2.3;1.24

10

CdopmupoBaHHOCTH yMEHHsI NPOBOAMTH  PACUEThl  TIO
XUMUYeCKUM (OopMyslaM U ypaBHEHHSM XHMHUYECKHX DPEAKIUH C
WCTIOJIb30BaHNEM (PU3NYECKUX BEITHUUH

10.1

Macchl (00bEMa, KOIMYECTBA BEUIECTBA) MPOJIYKTa PEAKIMH, €CITU
OJIHO U3 UCXOJIHBIX BEILIECTB JAaHO B BHJIE paCTBOpA C ONPEIEIEHHOM
MaccoBOM J0Jeil pacTBOPEHHOIO BELIECTBA MM JIaHO B M30BITKE
(MMeeT mpuMecH)

MII1.2.5;3.2.2

10.2

MaccoBOM WM 00BEMHOMN J0JIH, BBIX0/1a TPOAYKTA PEAKIIHH

MIT 1.2.5

10.3

TEIUIOBOTO 3P deKTa peakunit

MIT 1.2.5

10.4

00BEMHBIX OTHOIIICHHH Ta30B

MIT 1.2.5

10.5

110 HAXOXKACHUIO XUMHUYECKOH (hOPMYJIBI BEIECTB

MIT 1.2.5

11

Biagenue cucreMod 3HAHUI O METOJIaX HAYYHOTIO TNO3HAHHS
SBIICHUI TPHUPOJIBI, HCIOJIB3YEMBIX B €CTECTBEHHBIX HAayKax M
YMEHHE NPUMEHATH 53TH 3HAHWS IIPU  HKCIEPUMEHTAIbHOM
WCCIIEIOBAaHUN BEIIECTB U JUISI OOBSICHEHUS] XUMHYECKHX SBICHHH,
MMEIOIINX MECTO B MPUPOJE, NPAKTUUYECKON IEATEIbHOCTH
YEJIOBEKa U B IOBCEAHEBHOM KU3HU

MIT 1.2.3;1.2.7

12

CpopMHpoOBaHHOCTL  YMEHHSl  NPUMEHSITH/MCNOJb30BATH
3HAHUS O COCTaBE U CBOMCTBAX BELIECTB ISl HIKCIIEPUMEHTAIbHON
IIPOBEPKU TUIIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEM NPOTEKaHMS
XUMHMUYECKUX PpEaKIUd W IPOTHO3UPOBAHUS BO3MOXKHOCTEM HX
OCYIIECTBIICHHS; CUCTEMHbIE XUMHYECKHE 3HAHUS 1151 OOBSICHEHUS
U TPOTHO3UMPOBAHHUS SIBJIECHUH, MMEIOIIUX €CTECTBEHHOHAYUYHYIO
NpUPOIY; s TPHHATHA TPAMOTHBIX pEIIeHud mpobiieM B
CUTYaLHsIX, CBA3aHHBIX C XUMUEH

MII 1.2.7; 3.1.2;
322

13

ChopMHpPOBAaHHOCTH, YMEHHsI TJIAHMPOBATH M TMPOBOIMTH
XMUMUYECKUH OJKCIIEPUMEHT (MOJY4YeHHE H HU3yYeHHE CBOWCTB
HEOPraHMYECKUX W OPraHMYeCKMX BEIIECTB, KauyeCTBEHHBIC
peaximu YTJIEBOAOPOIOB Pa3INYHBIX KJIaCCOB u
KHCJIOPOJICOJICPXKAIUX ~ OPraHMYECKUX  BEIIECTB,  PELICHUE
OKCIICPUMCHTAJIbHBIX 3aaa4 IO paCliO3HABAHUIO HCOPIraHUYCCKUX U
OpPTaHWYECKUX BEIIECTB) C COOJIOJACHHEM MpPaBWJI OE30MacHOTO
oOparmieHusi ¢ BEMIeCTBAaMH W JIA0OPATOPHBIM 00OPYIOBAHHUEM;
(bOopMyITHpOBaTh LIENN WCCIICIOBAHNUS; TPEICTABIATh B PA3IMIHON
(opme pe3yibTaThl IKCIIEPUMEHTA, aHATU3UPOBATh U OLICHHBATh UX
JTOCTOBEPHOCTh

MII3.1.2

14

CpopMupoBaHHOCTH YMEHHUs OCYIIECTBJISATH
LieJICHAIPaBJICHHBIH MOMCK XUMUYECKOU HH(DOPMALIUHU B PA3ITUYHBIX
UCTOYHMKAX (HayyHas M y4yeOHO-HAay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uH(popManuu, ceTh MHTepHET U Apyrue), KpUTUYECKU
aHAJTM3UPOBATh XUMHUUECKYI0 HHPOPMAIUIO, IepepadaThBaTh €€ 1
WCIIOJIb30BaTh B COOTBETCTBUH C IMOCTABJICHHON YUeOHOM 3a1aueid

MIT1.3.1;1.3.3




15

C¢popMHpoBaHHOCTH YMEHHS IPOTrHO3MPOBATH, AHAJIU3HPOBATH MII 1.3.1
U OUeHMBAThb UHGPOPMALMUIO C TMO3ULUUKA  SKOJIOTMYECKOM
0€30MacHOCTH TOCJHEACTBUS OBITOBOM ©  MPOM3BOACTBEHHOM
NeSTeIbHOCTU YeJIOBEKa, CBS3aHHOW € TepepaboTKOM BeIEeCTB;
c(OpMHUPOBAHHOCTh YMEHHI OCO3HABaTh OMACHOCTH BO3JCHCTBUS
Ha JKUBBIE OPTraHU3MbI OMPEAETIEHHBIX BEUIECTB, MOHUMAs CMBICT
MoKa3aTessl MpeebHON JOMyCTUMON KOHLEHTPAIWHU, U MOSICHATh
Ha TpUMepax CrocoObl YMEHBIICHWS W TPEIOTBPAIICHUS WX
BPEIHOTO BO3/ICHCTBHS HA OPraHM3M YeJIOBeKa

Tabmuua 9 — Kogudukarop KOHTPOIMPYEMBIX 3JIEMEHTOB CO/ICPKaHUS

Kox K9C

HaumeHoBaHHE KOHTPOJIMPYEMOTO YJIeMEHTA COlePKAHUS

1

OPI'AHUYECKASA XUMMUSA

1.1

TeopeTnyeckne 0CHOBBI OPraHMYeCcKOH XUMHUHI

1.1.1

[TpeameT u 3HaUCHUE OPTaHUUYECKOW XUMUH, TIPEICTABIIEHUE O MHOTO00pa3uu
OPraHNYECKHX COECTUHECHUI

DIIeKTPOHHOE CTPOSHHE aTOMa YTIIepPo/ia: OCHOBHOE M BO30YKIEHHOE COCTOSTHHS. BaeHTHBIE
BO3MOXKHOCTH aToMa yriiepoja. XHMHUUYEcKasi CBsI3b B OPraHMYECKHX COSAWHEHUSX. THITBI
rHOpUIN3aA aTOMHBIX OpOWTaneil yriepoma. MexaHW3Mbl O00pa30BaHUS KOBAJICHTHOU
cBs13U (OOMEHHBIN U JIOHOPHO-aKIIENTOPHBIN). THUITBI MEPEKPBIBAHUS ATOMHBIX OpOUTAJICH, G-
u m-cBsizu. OuHapHasi, ABOiHAsE M TpoiHas cBsi3b. CrocoObI pa3pbiBa CBsI3€H B MOJIEKYJIaX
oprannueckux BemiecTs. [ToHsTHE 0 cCBOOOIHOM pajuKalie, HyKieoduie u daekTpoduie

Teopus cTpoeHusi opranudyeckux coeauHeHuidr A.M. bytnepoBa u CcOBpeMEHHBIE
MPEJICTaBICHUs O CTPYKType MOJEKyJl. 3HaueHHEe TEOPHUH CTPOCHHS OpPTraHUYEeCKUX
coeauHeHNH. MomnekynsipHele H CTpYKTypHbIe (opmynsl. CTpykTypHBIE (DOpMYIIBI
pa3nMYHBIX BUAOB: pa3BEpPHYTas, COKpall€HHasA, ckeneTHasd. M3omepud. Bumbl m3omepun:
CTPYKTYpHasi, IPOCTPAHCTBEHHAs. DIEKTPOHHbIE 3(P(EKTbl B MOJIEKYIax OpPTaHHYECKUX
coeTMHeHNH (MHIYKTUBHBIA U ME30MepHBIH A (HEKThI)

[Ipencrasnenue o kiaccupuKauuy oprannyeckux BeuiecTs. [loHsaTre o PyHKIMOHATBHOM
rpynmne. ['omosnorus. 'omonoruueckue psiipl. CucreMaTHueckas HOMEHKIATypa
oprannyeckux coenunenuit (IUPAC) u TpuBranbHble Ha3BaHUS OTAEIBHBIX
MpeACTaBUTENEH

Ocobennocty W KiaccuuKamuss ~ OpraHMYecKux  peakmuid.  OKHCIUTEIBbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMU B OPraHU4YECKOW XUMHUHU

OKCIIEpUMEHTAIIBHBIE METOABl M3YUYEHHs BEIIECTB U MX MPEBpAILECHUN: O3HAKOMIIEHHE C
o0pasnamMu OpraHnvYecKUX BEIIECTB M MaTepHajlaMH Ha UX OCHOBE, OIIBITHI IO TIPEBPALICHUIO
OpPraHUYEeCKUX BELIECTB MPU HarpeBaHuu (IJi1aBjieHue, O0yTIMBaHUE U TOPEHUE)

1.2

Yraesonopoasl

1.2.1

Ankanbl. 'omonornueckuil psii ankaHoB, oOmas (opmyia, HOMEHKIATYpa U H30MEpHsL.
DJNEeKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alIKaHOB, SP3-THOPUIM3AINs
aTOMHBIX opOHTasel yriaepoaa, o-cBsi3b. PU3NUecKre CBOMCTBA aJTKaHOB

1.2.2

XUMUYECKHE CBOMCTBA AJKAaHOB: PEAKIMM 3aMEIICHUS, W30MEPU3ALMH, NETUIPUPOBAHNUSA,
UUKIU3alud, NHPOJU3a, KpekuHra, ropeHus. llpeicrtaBieHue o MexXaHHM3ME pPEaKIIHii
PaAMKAIBHOTO 3aMEIIEeHHUs

1.2.3

HaXO)KI[eHI/IC B IIpHUPOAC. CriocoObI IMOJIYUCHHUA U IPUMCHCHHUEC aJIKAHOB

1.2.4

[Huknoankanel. O0mas Gopmyra, HOMEHKIaTypa U u3oMmepus. OCOOEHHOCTH CTPOCHHS H
XUMHYECKUX CBOMCTB MaiblX (ILIMKJIONpPONAaH, IUKIOO0yTaH) W OOBIYHBIX (IIMKJIONEHTAH,
LUKJIOTeKCaH) HUKIoaIKaHOB. CriocoObl MOTyUYeHHs U IPUMEHEHHUE [IMKJIOAIKAHOB

1.2.5

Anxkensl. 'oMmonorudeckuii psa aakeHoB, oOmas GopMmyna, HOMEHKIATypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJl aJKEHOB, SP2-THOpUAM3AIMs aTOMHBIX OpOuTaiei
yriepona, o- W m-cBa3u. CTpyKTypHas W TeoMeTpuueckas (IUC-TpaHC-) H30MEPHSL.
Ou3nYecKe CBOWCTBA aJIKEHOB. XWMHUYECKHE CBOMCTBA: pPEAKIMH MPUCOEAUHEHUS,
3aMEIICHNS B O-TIOJIOKEHHWE TPU JBOWHOW CBA3W, MOJMMEpPHU3alnH U okucieHus. IIpasumo
MapkoBHrkoBa. KadecTBeHHbIE peaknmuu Ha JBOWHYIO CBs3b. CIOCOOBI TOMYy4eHHUS |
IIPUMEHEHUE AJIKEHOB




1.2.6

AJKaayeHsl. Knaccudukanus aJKaJueHOB (compspk€HHBIE, W30JIMPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTU HIEKTPOHHOTO CTPOEHHs M XMMUYECKHX CBOMCTB
CONPSKEHHBIX AUEHOB, 1,2- u 1,4-npucoeaunenue. Ilonumepuzanust COnps>KEHHBIX TUEHOB.
Crioco0bl MoJTyueHus: ¥ MPUMEHEHHE aJIKaIMEeHOB

1.2.7

Ankunbl. ['oMomoruueckuil psn ankuHOB, oOmas ¢Gopmyrna, HOMEHKIATypa U HW30MEpHs.
DJEeKTPOHHOE U TPOCTPAHCTBEHHOE CTPOSHHUE MOJIEKYJI AIKHHOB, SP-THOPHIN3AIHS aTOMHBIX
opOurtaneit yriepona. Ouzndeckue CBONCTBA AIKMHOB. XHMHYECKHE CBOWCTBA: PEAKIIUU
MPUCOEAVHEHNS, AUMEpU3allud W TpUMEpHU3aluM, OKuciaeHHs. KucioTHele cBoicTBa
QJIKUHOB, UIMEIOIINX KOHIIEBYIO TPOMHYIO CBA3b. KauecTBEHHBIE peakliiy Ha TPOWHYIO CBSI3b.
Crioco0bl oJTyueHus ¥ IPUMEHEHUE AJIKUHOB

1.2.8

Apomatuyeckue yrieBoJopoibl (apeHsl). ['omonoruueckuit psii apeHoB, obmas gopmyIa,
HOMEHKJIATypa M HM30MepHUsi. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI
6ensomna. PU3nMUeCKre CBOMCTBAa apeHOB. XMMHUECKHE CBOMCTBA OE€H30JIa U €r0 TOMOJIOTOB:
peakuy 3aMemieHuss B OEH30JbHOM KOJbIE M YTJIEBOJOPOIHOM paJMKaje, pPEaKIuH
NPUCOEMHEHUS, OKHCIeHne romoinoroB Oenzona. IlpencraBienne 06 opueHTHpYIOLIEM
JIeWCTBUM 3aMecTUTeNiell B OEH30JbHOM KOJbLIE HA MPHUMEpE AalKWIbHBIX PaJuKaloB,
KapOOKCHIIbHON, THAPOKCUIIBHOM, aMUHO- M HUTPOTPYTIIIBI, aTOMOB rajoreHoB. OcoO0eHHOCTH
XMMUYECKUX CBOWCTB cTHpoina. llommmepusanust ctupona. CHocoObl MONydeHHS W
MIPUMEHEHUE apOMAaTHYECKUX YTIIEBOIOPOIOB

1.2.9

[Tpuponnsiii ra3. [lonmytHbie HedTaHbIE ra3el. Hed1h 1 €€ npoucxoxaenue. Kamennslit yrosb
U TOpOAYKThl ero mnepepaboTku. CrocoObl mnepepaboTku He(PTH: MEepPEeroHKa, KPEeKUHT
(TepMUYECKH, KaTATUTUYECKHIA), pUPOpMHUHT, upoau3. [IpoaykTsl nepepaboTku HEPTH, UX
PUMEHEHHE B MPOMBIIICHHOCTH H B OBITY.

1.2.10

I'enetnueckas cBsI3b MCXKIY pa3JIMYHbIMU KiIaCCaMH YIJICBOJOPOI0B

1.2.11

OJEKTPOHHOE CTPOEHHE TaJIOTeHIIPOU3BOJAHBIX YIJIEBOAOpPOAOB. Peakunm 3amemieHus
rajJloreHa Ha TUAPOKCOTPYIILy, HUTPOTPYIIy, LIMAHOTPYIITy, aMUHOTpymIry. /leficTBue Ha
raJIOTeHIPOU3BOAHbIE BOJHOTO M CIOHPTOBOTO pacTBopa wmEnoun. BsaumopeiicTBue
JIUrajoreHaJKaHOB ¢ MarHueM U UMHKOM. [loHATHE 0 MeTamToOpraHn4ecKUX COSIUHEHUSX.
Hcnonp3oBaHue rajoreHrnpou3BOJHBIX YIIEBOJIOPOAOB B OBITY, TEXHHKE U TNPH CHUHTE3E
OpPraHUYEeCKUX BEILIECTB

1.2.12

DKCHepHUMEHTAIBHBIE METO bl U3YUCHUS BEIIECTB U UX IPEBPAICHHN: H3yUeHHE
(GU3HYECKUX  CBOWCTB  YIJIEBOJOPOJIOB  (pacTBOPHMOCTB), KAUECTBEHHBIX  PEaKIMii
YTIIEBOIOPOZIOB Pa3MYHBIX KIJAcCOB (oOecuBeuynBaHWEe OpPOMHON WJIM HWOJHON BOIBI,
pacTBOpa INepMaHTaHaTa KajHs, B3aMMOJICHCTBHE aleTWIEHa C aMMHAYHBIM PacTBOPOM
okcuma cepedpa(l)), kadecTBeHHOE OOHaApyKEHHE YTJIepoJla W BOJIOPO/JAa B OpTraHMYECKHUX
BEIIECTBAaX, MOJYYCHUE ITUICHA U U3YYEHHE €r0 CBOWCTB, 03HAKOMJICHHE C KOJUICKIUSMH
«Hedtp» u «Yromp», ¢ o0Opa3lamMu IIIacTMacc, KaydyKOB W PE3UHBI, MOJEIUPOBAHHE
MOJICKYJI YTIICBOJJOPOAOB M IaJIOTCHIIPOU3BOIHBIX YIIICBOJOPOIOB

1.3

Kucaopoacoaep:kaime opraHudecKue coeTuHEHUs!

1.3.1

[penenbHBIe OMHOATOMHBIE CITUPTHL. CTpOoeHHe MOJIEKyYJT (Ha MpUMepe METaHOJIa U STaHOIIA).
I'omonornyeckuit psn, obmas dopmyna, W30MepHs, HOMEHKJIATypa W KiaccH(HKarms.
dusnyeckue CBOWCTBA MPEACTbHBIX OJHOATOMHBIX CIUPTOB. BOJOpOAHBIE CBSI3U MEXITY
MOJICKYJIJaMH CIIUPTOB. XMMHUYECCKHE CBOWCTBA: pPEAKUUM 3aMEIIeHHs, JeTHpaTalluy,
OKHCJICHHSI, B3aUMOJICHCTBHE C OpPraHUYECKMMH ¥ HEOPraHUYECKUMHU KHUCIOTAMHU.
KayecTBeHHast peakiusi Ha OJHOATOMHBIE CHUPTHIL. J[eWCTBHE 3TaHONA W METaHOJAa Ha
opranusM uesnoBeka. CriocoObl MOJyYeHHs U IPUMEHEHHE 0JTHOATOMHBIX CITUPTOB

1.3.2

[Tpocteie 3¢upsl, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH (PU3NIECKUX U XUMHUYCCKUX
CBONCTB

1.33

MHoroatoMHbIe CIIUPTBI — OTWICHIJIUKOJIb W TIJIMIOCPUH. dusznyeckue M XUMHUYECKHUE
CBOMCTBA: PCaKIn 3aMCIICHUSA, B3aHUMOJICHCTBUE C OpPraHn4e€CKUMU U HCOPraHNn4YCCKUMU
KHUCJIOTaMH, Ka4CCTBCHHAsA pCaKiusd Ha MHOIOATOMHBIC CIIMPTHI. Hpe):[CTaBJ'ICHI/IC 0
MCXaHHU3ME peaKLII/Iﬁ HyKJ'IeO(bI/IJ'IBHOFO 3aMCIICHUA. I[eﬁCTBHe Ha OpraHu3M YCJIIOBCKaA.
CnocoOb1 MOJIYUCHUA U IPUMCHCHHUC MHOTI'OATOMHBIX CIIMPTOB

1.3.4

®enon. CTpoeHHE MOJIEKYJIbI, B3AUMHOE BIIMSHUE THIPOKCOTPYIIBI U OCH30JIBHOTO S/pa.
dwusnueckue coiicTBa penosa. OCOOCHHOCTH XUMUUECKHX CBOUCTB (heHoa. KauecTBeHHBIC




peakuuu Ha (enon. ToxkcuyHocTs ¢eHona. CrocoObl MOMyueHUs: U MpUMEeHeHue (eHoa.
denondopmanbaeruHas cMoia

1.3.5

KapOonunbHble coeTMHEHUS — abJACTUAbI U KETOHBI. DJIEKTPOHHOE CTPOCHUE KapOOHUILHOM
rpynnsl. ['oMonoruyeckue psabpl anbJIeruioB U KETOHOB, o0mias ¢opMyiia, U30MEpHUs U
HOMeEHKJIaTypa. Du3nueckrne CBOMCTBA ANBAETHIIOB W KETOHOB. XHMHYECKHE CBOMCTBA
aJIbJIETHI0B M KETOHOB: PEAKLUH NMpUCOEeIUHEHN. OKHCIECHUE allbJETU0B, KaUeCTBEHHBIE
peakimy Ha anbaeruabl. CriocoObl MosTyueHns M MPUMEHEHHE JIBJICTHIOB U KETOHOB

1.3.6

OmHOOCHOBHBIC TIpeJeNIbHBIC KapOOHOBBIE KHUCIOTH. OCOOCHHOCTH CTPOCHUS MOJCKYIT
KapOOHOBBIX KHCIOT. M3oMepuss U HOMeHKIaTypa. DU3nUecKue CBOWCTBA OJJHOOCHOBHBIX
MpeACIbHBIX KapOOHOBBIX KHCIOT. BOMOPOJHBIE CBSI3M MEXAY MOJCKYJIaMH KapOOHOBBIX
KUCJIOT. XUMUYECKHE CBOMCTBA: KUCIIOTHBIC CBOMCTBA, peaKIus 3Tepru(UKaIIU, PEAKIUH C
y4acTHEM YTJIEBOJOPOAHOTO paaukana. OcoOCHHOCTH CBOWCTB MYpPaBBUHOW KHCIOTHI.
[TonsTHe 0 TPOW3BOJIHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3¢upax. MHorooOpasue
KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HETPEACTHHBIX U apOMaTHIECKUX KapOOHOBBIX
KHCIIOT, TUKapOOHOBBIX KHUCIIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTeny BBICIITHX
KapOOHOBBIX KHCIIOT: CTEapUHOBAsI, MAJIBMUTHHOBAS, OJICUHOBAS, JIUHOEBAS, TUHONEHOBAS
KucnoThl. CiocoOBI MOJTYYeHHUs M MPUMEHEHHE KapOOHOBBIX KUCIIOT

1.3.7

Cnoxusie >¢upbl. ['omonoruueckuit psia, obmas dopmyia, U30MEpHs U HOMEHKJIATYpA.
duznueckre U XMMUYECKUE CBOMCTBA: THIPOJIM3 B KUCJION U IIEIOUHOM cpenie

1.3.8

Kupsl. Ctpoenue, Qpuznueckue M XUMHUUYECKHE CBOWCTBA KUPOB: THIAPOJIHM3 B KUCIOWU H
miennodHoit cpege. OCOOEHHOCTH CBOMCTB KHPOB, COJEpPXKAIIUX OCTAaTKU HEMpeeIbHbIX
KHUPHBIX KUCIOT. JKHupbl B IpUpoIe

1.3.9

MBEBUIA KaK COJIH BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JICHCTBHE.

1.3.10

OO6mias  xapakTepucThka yrieBoaoB. Krnaccudukamusi yrieBomoB (MOHO-, OU- U
nonucaxapupl). MoHOCaxapubl: TI0K03a, GPYKTO3a, TalaKkTo3a, pudo3a, Ae30Kcupruodo3a.
du3nYecKe CBOWCTBA U HaxoxkAcHUE B mpupoje. PorocuHTe3. XUMHUECKHUE CBOMCTBA
TJIIOKO3bI: PEAKIMA C YyYaCTUEM CIUPTOBBIX U albJIETUIHOM TpyNN, CIOUPTOBOE U
MOJIOUHOKHCTI0e OpoxkeHue. IIprMeHeHHe TIIFOKO3bI, €€ 3HAYCeHHWE B KHU3HEICATEIHHOCTH
opranusma. Jlucaxapujisl: caxaposa, MajabTOo3a M JIaKTo3a. BoccTaHaBiauBawImue U
HEBOCCTaHABIIMBAIOIINE aucaxapujbl. [ uaponus aucaxapuaoB. Haxoxaenue B Mpupoje u
npumeHenue. [lomucaxapuasl: Kpaxmal, TIMKOTEH U 1eutioio3a. CTpoeHne MaKpOMOJIEKYT
KpaxMmaja, TJIMKOT€Ha M UeJUIroo3bl. Du3nyueckne CBOWCTBA KpaxMalia M IIeJITIOJIO3BI.
XWUMHUYECKUE CBOVMCTBA Kpaxmana: TUAPOIIN3, KAaUeCTBEHHAs PEAKIUs ¢ HOJOM. XUMUYECKHE
CBOHCTBa IICJUTIONO3bI: THAPOJIN3, TMONydeHHue d(uUpoB 1euroio3el. l[loHstue 006
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK)

1.3.11

DKCIepUMEHTANIbHBIE METOAbl HM3y4Y€HHUs BELIECTB W MX MPEBpAIllEHUu: pacTBOPUMOCTH
pa3IMYHBIX CHUPTOB B BOJE, B3AMMOJEHCTBHE 3TaHOJA C HATPUEM, OKUCIIEHHE STUIOBOTO
CIIUpPTa B albAECTHJ Ha PACKAIIEHHOW MEIHOW MPOBOJIOKE, OKHCIEHUE STHJIIOBOTO CHUPTA
JIUXPOMATOM KaJHsl (BO3MOXKHO HCIOJIb30BaHUE BUEOMATEPHAJIOB), KAYECTBEHHBIE PEaKIHH
Ha anpaeruabl (¢ ruapokcuaoMm aumammuHcepeOpa(l) m rumpokcumom memu(ll)), peakmms
rmieprHa ¢ ruapokcusiom meau(ll), xumuueckue cBoiicTBa pacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICHCTBHE pacTBOpa IITFOKO3bI ¢ ruapokcuaoM mean(ll), B3anmomericTBrue Kpaxmaa ¢
MOJIOM, peIlIeHUE IKCIIEPUMEHTAIbHBIX 3a71a4 10 TeMaM «CrupTel U peHonby, «KapooHoBsie
KHCI0Thl. CliosKHbIE 3(QUPBI»

1.4

A3oTcoaep:Kainiue opranndeckue coeHHeHus

1.4.1

AMMHBI — OpraHnYecKre Npou3BOHbIe aMMuaka. Kiraccudukanys aMuHOB: anudaTuaeckue
U apoMaTH4yecKHe; MepBUYHBbIC, BTOPHYHBIE M TpeTHuyHble. CTpoeHHE MOJIEKyJ, oOras
dbopMmyiia, mW3oMepHs, HOMEHKJIATypa W (U3NYECKHEe CBOMCTBA. XHMMHYECKOE CBOWMCTBA
annpaTHYECKNX aMHHOB: OCHOBHBIE CBOICTBA, aIKMJIMPOBAHHUE, B3aMMO/ICHCTBHE TEPBUIHBIX
aMHUHOB C a30THCTOM KucI0TON. CoJiu aJIKMJIaMMOHHUS

1.4.2

AHWINH — TpeICTaBUTENIb aMUHOB apoMatudeckoro psana. CtpoeHue aHuianHa. BzanMuoe
BIIUSTHUE TPYII aTOMOB B MOJIEKYJie aHWIMHA. OCOOEHHOCTH XUMUYECKUX CBOMCTB aHUJIMHA.
KauecTBennsle peakiuu Ha aHuiauH. CrocoObl MOMy4YeHUs] U MPUMEHEHUE anu(aTudecKux
amuHOB. [lonyyeHne aHuiIMHA U3 HUTPOOEH30I1a

1.4.3

AmuHOKHCIOTE. HoMenknatypa u nzomepusi. OT/eiabHbIe IPEACTABUTENH 0-aMHUHOKHCIIOT:
TIMIMH, alaHuH. OU3nyecKre CBOMCTBA AMHUHOKHCIIOT. X MMHYCCKHE CBOMCTBA AMHHOKHUCIIOT




Kak aM(I)OTepHBIX OpraHN4YCCKHX COCILHHCHHﬁ, pe€akuud IOJUKOHACHCAIUU, 06paSOBaHI/Ie
HCHTHHHOﬁ cBsa3u. bruonornueckoe 3HaueHre aMHUHOKUCIOT. CHHTE3 U THApPOJn3 ICOTUA0B

1.4.4

benku xak npuponnsie monumMepsl. [lepBuunas, BropudHas U TPETHUHAS CTPYKTypa OEJIKOB.
XUMHYECKHE CBOWCTBA OEITKOB: THIPOJIN3, IEHATYpalltsl, KaUeCTBEHHbIE peaKLIUU Ha OEJIKH

1.4.5

DKCIIepUMEHTAIILHBIC METO/IBI M3yUEHUS BEIIECTB M MX MPEBPAICHHIA: paCTBOPEHHE OCITKOB
B BOJIe, JeHATypamus OCKOB IMPH HarpeBaHWH, IBETHHIC pEaKknuyd Ha O€JKH, perieHHe
SKCTIEPUMEHTANIbHBIX 337]a4 MO0 TeMaM «A30TcolepiKaliue OpPraHuYeCKHUe COCIUHECHUS U
«Pacno3HaBaHNe OPraHNYECKUX COCTUHCHUID)

1.5

BbicokomosieKyIsipHbIE COeIMHEHHS

1.5.1

OCHOBHBIE TOHATUS XHMHUHU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUH: MOHOMED, MOJIUMED,
CTPYKTYpHOE€ 3BEHO, CTEHEHb MOJIMMEPHU3ALUH, CPEIHAS MOJNEKyJsIpHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJIMMEPHU3aLis U MOJIUKOHICHCALHS

1.5.2

[MonmumepHbie MaTepuanbl. [ImacTMacchl (ONMHMATHIICH, TTOJTHIIPOIIUICH, TOJHBHHIIXIOPHU,
MOJIUCTUPOJI,  TMOJMMETHIIMETAKPWIIAT,  TOJUKApOOHATHI,  TOJMATHICHTEpedTaIaT).
YTunuszanus u nepepaboTka MiacTHKa

1.53

DnacToMepbl:  HAaTypajbHBIA  KaydyK, CHHTETHYECKHE Kaydyku (OyTaJHeHOBBIH,
XJIOPOIPEHOBBIN, H30MPEHOBbIN) U CHIIMKOHBI. Pe3una

1.54

BosokHa: HaTypanbHBIE (XJIOMOK, IIEPCTh, MIENK), MCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KAlpOH U JIABCaH)

1.5.5

[Monumeps! crienuanbHOTO HazHA4YeHUs (TedIIOH, KeBIap, IEKTPOIPOBOISIINE OTHMEPHI,
OropasaraeMple IOJTMMEPHI)

1.5.6

BKCHepI/IMeHTaHBHBIC MCTOAbI HU3YYCHHA BCIICCTB M HUX npeBpameHHﬁ: O3HAaKOMJICHUEC C
06p8.3L[aMI/I OpHUPOAHBIX M HMCKYCCTBCHHBIX BOJIOKOH, INIACTMAcCC, Kay4YyKOB, pPCIICHHUC
OKCIICPUMCHTAJIbHBIX 3a/la4 110 TEMC «Pacno3naBaHue miacTMacc U BOJOKOHY

1.5.7

PacuérHrpie 3amaun

1.5.8

Haxoxaenne MonekyIspHOW (OpPMyIbl OPraHUYeCKOTO COEIMHEHHS] MO MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJISIINX B €T0 COCTAB, HAXOXKIEHHE MOJIEKYJIIPHON (POPMYIIBI OPraHUIECKOTO
coeuHeHHs 1Mo macce (00bEMY) MPOJIYKTOB CrOpaHusi, MO KOJMWYECTBY BellecTBa (Macce,
00bEMY) TPOAYKTOB pPEAKIMH W/MIM HCXOJHBIX BELIECTB, YCTAaHOBJIEHHE CTPYKTYPHOMH
(opMyJIbl OPraHUYECKOTO BEILIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WMJIM CIIOCOOOB
MIOJTyYEHUS], ONIPEJIeTICHHUE JOIH BbIXOJa MPOIYKTa PEaKLMU OT TEOPETUYECKU BO3MOKHOTO
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