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Paccmorpeno YTBepxaaro

Ha 3acelaHuM METOAUYESCKON KOMHCCHUU . o. mupexropa OI'BIIOY TMK
npoTOKOJ OT «17» HOsIOpst 2024r. Ne4 A.H. ConoBneBa
MpeAceaaTeslb METOANYECKON KOMUCCUN [Tpukas ot «29» Hos0ps 2024r.

/JIbiceuxo H.I'./ Ne404
PaccmoTpeno

Ha 3aCe/laHnuu
MeJarornyeckoro coBera
[IpoTokomn ot «28» HOs1Opst 2024 1.
Ne 8

PaGouas nporpamma ydeOHON AMCHMIUIMHBI XUMHUS pa3pabOTaHa Ha OCHOBE
tpeboBanuit ®I'OC cpennero obiero oOpazoBaHusi, B COOTBETCTBUU ¢ PekoMeHpanusMu
M0 OpraHW3allUM TOJYYEHHUsS CpeaHero oOIiero oOpa3oBaHUsS B TMpeieiax OCBOCHUS
o0pa3zoBaTeNbHBIX MporpaMM cpeaHero mnpodeccuoHanbHOro oOpaszoBanus (IIucemo
MunucrepcrBa npocsemienuss PO or 1 mapra 2023 r. N 05-592 "O HampaieHuu
pexomenaamnuii"), Ha ocHoBe Ilpukaza MunuctepcTBa mnpocsenieHuss Poccum ot
14.05.2023 Ne371 «OO6 ytBepxknaenun ¢eaepaibHO 00pa30BaTeNbHON MPOTPAMMBbI
cpenHero oOmiero o0pa3oBaHHS», HA OCHOBAaHUHM MPUMEPHON paboyeil MmporpamMmmbl
o01reo0pa3zoBaTeIbHON JTUCIUIIINHBI «XUMHUSD» TSt npodeccuoHaTbHBIX
o0Opa3zoBaTebHBIX oOpraHu3anuil (yTBepKIEHHOM Ha 3acegaHun CoBeTa MO OILICHKE
COJIEp)KaHMUsSI W KadecTBa MPHUMEPHBIX pabouMX MporpamMm o00IIeo0pa3oBaTeIbHOTO U
COLIMAJILHO-TYMaHUTAPHOTO  IIUKIOB CPEIHEro MNpoQpEeCcCHOHATBLHOTO 00pa3oBaHUs
npoTokoi Ne 14 ot «30» Hos16pst 2022 1.)

Opranm3anus-pazpadorunk: OI'BIIOY TelikoBckuit MHOTOTTPO(PMIHHBIN KOJIIEIHK

Pa3padoruux: XBopocryxuna O.H, npenonasarens xumun u 6uonoruu OI'BIIOY TMK



Paccmotpeno

Ha 3acelaHAH METOIMYECKOH KOMHUCCHH

npoToko oT «17» Hosbps 2024r. Ned

npeaceaTe MeToqUIeCKOH KOMHCCHH
j/ /JIpiceuxo H.I'./

£
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PaccmoTtpeno

Ha 3aCe/IlaHuH

NeJaroruyeckoro coBera
[Tpotokos ot «28» Hos16ps 2024 1.
Ne 8

PaGoyas nporpamva ydeOHOM aucuMmIuHbl XWMHA paspaboTana Ha OCHOBE
tpeboBanuit ®I'OC cpeanero obuero o6pazoBaHus, B COOTBETCTBUH ¢ PEKOMEHIAUAMH
[0 OpraHM3allu{ IOMY4eHHs cpeaHero obmero oOpa3oBaHHA B IpejeiaX OCBOCHHS
o0pa3oBaTeNbHBIX TPOrpaMM cpeaHero npodgeccruoHansHoro obpasosanus (IIucemo
MunucrepctBa npocBeuienus P® or 1 mapra 2023 r. N 05-592 "O nanpasienun
pekomenaaumii'"), Ha ocHoBe Ilpukaza MunucrepctBa npocpemeHus Poccum ot
14.05.2023 Ne371 «O6 yrBepxkaeHuu ¢eaepaibHoil 00pa3oBaTesbHOM IIPOrpaMMBbl
cpepHero o0mero o0pa3oBaHUsA», Ha OCHOBAaHWM IpUMEpHOH pabodyel IporpaMMmel
obmeobpazoBaTesIbHON JTUCHATUTHHEI «XUMHUSI» st npodecCHOHANBHBIX
o0pa3zoBaTeNbHBIX OpraHuzanuii (yrBepka&HHoi Ha 3acemanuu CoBera IO OLEHKE
CoJlepiKaHHsA M KauyecTBa MPHMEPHBIX pabouux mporpamMm o00meo0pa3oBaTebHOrO M
COLMAJIBHO-TYMaHUTAPHOIO LUKJIOB CpeJHero IpodeccHoHalIbHOrO 00pa3oBaHMsA
npotokos Ne 14 ot «30» HoaGpsa 2022 r.)

Opranuszauusi-paspatorunk: OI'BIIOY TeiikoBckuii MHOronpo@UIbHEINH KOLIEIK
PaspaGoruuk: XBopocryxuna O.H, npenogasarens xumun u 6uonorun OI'BIIOY TMK
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1. TACHOPT PABOYEHA ITPOI'PAMMBbBI YUEBHOM JUCHUILIAHBI

1.1. Ob6aacTs npuMeHeHHus padoveil MPOrpaMMbl
PaGouas mporpamma  y4eOHOM  TUCHUIUIMHBI  SBJSETCS  4YacThlO  OCHOBHOM
npodeccuoHanbHOM o0Opa3zoBaTebHOM mporpamMmbel B cooTtBeTcTBUM ¢ DPI'OC 1o
npodeccun 11.01.05 « MOHTAKHUK CBA3ZM
1.2. Mecto  y4eOHOH  JMCHMILUIMHBI B  CTPYKTYpe  OCHOBHOIi
npogdeccnoHaNbHO 00pa30BaTeIbHON MPOrPAMMBI
B coorBerctBun ¢ ®I'OC COO npeaver «XuMHs» BXOAUT B INPEIMETHYIO
o0nacTh «EcTecTBEHHO-Hay4YHbIE IPEIMETHI) U ABISAETCS 00sA3aTEIbHBIM JIs1 U3YUECHHUSL.
1.3. Hean u 3apaum y4yeOHOW JMCUMILUIMHBI — TpeOOBaHUsI K pe3yJbTaTaM
O0CBOCHMS y4eOHOU TMCUMILIUHBI:
OcBoeHue cojAepkaHus Yy4eOHOM JUCHUIUIUHBI «XHUMHUS» 00ecleuyrnBaeT
JOCTUKEHUE O0YyYaroLMMUCA CIEAYIOLIUX PE3YIbTATOB:

* (opMupoBaHHE CHCTEMBl XMMHUYECKHX 3HAHWUU KaK Ba)KHEWIIECH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KApTHHBI MHpA, B OCHOBE KOTOPOW JIEXKAT KIIFOYEBbIE
MOHATHS, QyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUH XMUMHH, OCBOCHHUE SI3bIKA HAYKH,
YCBOEHHE ¥ IOHUMAHKE CYITHOCTHU JIOCTYIHBIX 0000IIEeHNT MEPOBO33PEHYECKOTO
XapakTepa, 03HaKOMJIEHHE C UCTOPUEN X Pa3BUTHS U CTAHOBJICHHUS;

* (¢dopMHUpOBaHME U pa3BUTHE MPEJCTABICHUM O HAYYHBIX METOJax IMO3HAHUS
BEIIECTB M XMMHUYECKHX peakUuuid, HEOOXOOUMBIX JUIsl MPUOOpPETEHUS yMEHHM
OpPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SIBICHUI, UMEIOIINX MECTO B
IIPUPOJAE, B IPAKTUYECKOHN U MIOBCETHEBHOM KU3HU;

® pa3BUTHE YMEHHUI U CHOCOOOB JAESTENbHOCTH, CBSI3AHHBIX C HaOIIOJIEHUEM U
O0OBSICHEHHEM XMMHUYECKOTO SKCIEPUMEHTA, COOJI0/IEHUEM IpaBuil 0€30MacHOTO
oOpalieHust ¢ BEIEeCTBAMHU.

JUYHOCMHBIX:

OI'OC  COO  ycranaBiauBaeT TpeOOBaHMS K  pe3ysibTaTaM  OCBOEHUS
oOyyarouMMHucs  MpOorpaMM  CpeAaHero  obmiero  oOpa3oBaHUS  (JIMYHOCTHBIM,
METanpeMETHbIM U IpeaMeTHbIM). HayuHo-MeToauueckoil OCHOBOM Juis pa3paboTKu
IUIAHUPYEMBIX PpEe3yJIbTaTOB OCBOEHMS IPOIpaMM CpeJHero obmero oOpa3oBaHus
SIBJISIETCSI CHCTEMHO-/1€ATEIbHOCTHBIN MOIXO/.

B cooTBercTBMM € CHCTEMHO-JAEATEIBHOCTHBIM IIOJXOJOM B  CTPYKTypE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHMsS IpeaMeTa «XUMUsS» Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHusl BbIACJIEHBI CIEAYIONINE COCTABIIAIONINE:

OCO3HAaHHWE OOYYalOIMMUCS POCCHUHCKOW TPaXKJAHCKOW HUACHTUYHOCTH —
TFOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAaMOOTIPEEIICHHIO;

HaJINYMe MOTUBALIUU K O0yUYEHUIO;



[[EJICHANPABICHHOE DPAa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KJIFOYEBBIX [IEHHOCTEH U UCTOPUYECKUX TPAJAUINI 0a30BOM HAyKU XUMUH,

TOTOBHOCTh M CIOCOOHOCTH OOYy4YarIIMXCS PYKOBOJCTBOBAaThCA B  CBOEH
JEATEbHOCTU [IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMHU, IPUCYIIUMHU LIETOCTHOM CUCTEME
XUMHUYECKOTO 00pa30BaHMUs;

HaJUYUe TPABOCO3HAHUS YKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTaBUTH IEIH
U CTPOUTD KU3HEHHBIE TITaHBI.

JIuyHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa « XUMUsD JOCTUTAIOTCS B €AMHCTBE
y4eOHOW M BOCHIHTATCIBHOM JCATEILHOCTH B COOTBETCTBHM C TYMaHHCTHYCCKHMH,
COITMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH U HJ€alaMU POCCHUUCKOTO
IPaKIaHCKOTO OOIIEeCTBa, MPUHATHIMU B 0OOIIECTBE HOPMAMU W MPABUJIAMH TOBEICHUSA,
CIOCOOCTBYIOIIMMHU  TpollecCaM CaMOIO3HAHUS, CAMOPA3BUTUA U HPABCTBEHHOTO
CTAHOBJICHUS JTMYHOCTH O0YJArOIITHUXCSI.

JlugHOCTHBIE  pE3ynbTaThl  OCBOCHHUSA  TpeaAMeTa  «XUMHS»  OTPAKAIOT
c(hOpMUPOBAHHOCTh  OMBITA  [O3HABATEILHOM W  MPAKTUYECKOW  JEATEIbHOCTU
00yYarOIIMXCS TI0 PeaTH3aIlii IPUHSITHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

rPaskIaHCKOT0 BOCITUTAHMSI:

OCO3HAHUSA OOYYaIOIIMMHUCA CBOMX KOHCTHTYLIMOHHBIX TpaB M OOsS3aHHOCTEH,
YBaKEHUSI K 3aKOHY U MPABOMOPSIKY;

MPEJICTABIICHUS O COIMATBHBIX HOPMaX U MpaBUIaX MEXJIIMYHOCTHBIX OTHOIIICHUN B
KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW MEATEIbHOCTU MPU CO3JaHUU YUEOHBIX
MPOEKTOB, PEIICHUH YYEOHBIX M TO3HABATENbHBIX 3a7a4, BBINOTHEHUU XHUMHUYECKHUX
SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTUKY M apTyMEHTHI
JIPYTUX TIPH aHAIU3E PA3TUIHBIX BUJIOB YUCOHOM JIEATEIILHOCTH;

NATPUOTHYECKOT0 BOCTIMTAHUA:

LEHHOCTHOTO  OTHOIIEHHS K HCTOPUYECKOMY ¢  HAyYHOMY  HAacJeIHIO
OTEYECTBEHHOU XMMUH;

YBOKEHUSI K TIPOIECCY TBOpUYECTBA B 00JIACTM TEOPUU U MPAKTHUECKOTO
MPUMEHEHUS] XUMHUHU, OCO3HAHHMS TOTO, YTO JOCTIXKEHHS HAayKH €CTh pe3yJbTar
JUTUTETTLHBIX HAOIOIEHUN, KPOTIOTIMBBIX 3KCIEPUMEHTAIBHBIX MOUCKOB, MMOCTOSTHHOTO
Tpy/Jia YYEHBIX U TPAKTHKOB;

WHTEpEeca W TO3HABATEIIbHBIX MOTHBOB B TOJYYEHHU W TIOCJICIYIOIIEM aHallu3e
UH(GOPMAIINH O TIEPEIOBBIX JTOCTHKCHHSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOTO CO3HAHMUSI, STUUECKOTO TIOBEACHUS;

CITOCOOHOCTU OLIGHMBATh CUTYallUU, CBSI3AHHBIE C XMUMHYECKUMH SIBICHUSAMH, U
MPUHUMATh OCO3HAHHBIEC PEILICHUS], ODUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U

LICHHOCTH;



FOTOBHOCTH OLIEHUBATh CBOE ITOBEICHUE U MOCTYIIKA CBOUX TOBAPUIIEH C MO3ULIMI
HPaBCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHHE MOCIEACTBUM 3TUX MOCTYNKOB;

(opMupoBaHNs KYJIbTYPbI 3[10POBbS:

NOHMMAaHUS IEHHOCTEH 3/10pOBOTO M 0€30MacHOT0 00pa3a >KM3HU, HEOOXOUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHS] K COOCTBEHHOMY (U3UYECKOMY U TCUXHUYECKOMY
310POBBIO;

coOmtoieHusl mpaBuil  0€30MacHOTO OOpallleHuss C BeElIeCTBaMU B  OBITY,
IIOBCEITHEBHOM JKU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHMMAaHUS [IEHHOCTH MPAaBUJI MHIUBHUIYAIBHOTO U KOJIJIEKTUBHOTO 0E30MacHOro
MOBEJCHUS B CUTYALUAX, YTPOXKAIOIINX 3J0POBBIO U JKU3HU JIOJEH;

OCO3HAHUS TIOCJIEACTBUH M HENPHUATHUS BPEIHBIX TMPUBBIYEK (YMOTpPEOICHUS
AJIKOT0Jisl, HAPKOTUKOB, KypEHHs);

TPYAOBOI0 BOCIIMTAHUS:

KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIbCKON €ATETbHOCTH,
OOLIECTBEHHO IMOJIE3HOM, TBOPUECKON U APYTUX BUAAX JAESATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE y4YacTHE B PEUICHUU MPAKTUYECKHUX 3aJad COLUATbHOU
HAIPABJICHHOCTH (B paMKaX CBOETO KJacca, IKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YYEHHIO MPOQECCHil pa3IMdyHOro poja, B TOM YHCIIe
Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUI M0 XUMUH;

YBaXKEHUSI K TPYILY, JIIOASIM TPpyJa U pe3ybTaTaM TPY10BOM AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUIYAIbHON TPaeKTOpUU OOpa30BaHMS,
Oynymieit mpodeccuu u peanu3alud COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB C Y4&€TOM
JUYHOCTHBIX HHTEPECOB, CHOCOOHOCTEH K XUMHUH, HMHTEPECOB M MOTPEOHOCTEU
00111eCTBA;

IKOJIOTHYECKOr0 BOCIIMTAHUS:

HKOJIOTHUECKH  I1eJIeCOO0Pa3HOTr0 OTHONIIEHHWS] K MPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMJIE;

MOHUMAaHM  TJIO0ATBPHOTO  XapakKTepa dKOJIOTHYECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOLECCOB Ha COCTOSTHUE MTPUPOIHON U COLIMATIBHOUN CPEJIbl;

OCO3HAHUS HEOOXOIUMOCTH HCIOJB30BaHUS JOCTIKCHUM XUMHUU Ui PEIICHHS
BOIIPOCOB PallMOHAIBHOIO MTPUPOAOIIOIH30BAHUS;

AKTUBHOIO HENPUATHS JIECUCTBUM, NPUHOCAIIMX BpEI OKPYKAKOLIEH IMPUPOIHON
cpelne, yMEHHUS TPOTHO3UPOBATh HEOJIATrONMPUATHBIE HKOJOTMYECKHE MOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPALIATh HX;

HaJIM4YUs Pa3BUTOIO HKOJOIMYECKOrO MBIIUIEHUS, AKOJIOIMYECKOW KyJIbTYpHI,
OMbITA JESITENIBHOCTH HKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMHU B TO3HABATEIbHOM, KOMMYHUKATUBHOW U COIIMAIIBHOM MPAKTHKE, CIIOCOOHOCTU U
YMEHHUS aKTUBHO MPOTUBOCTOSTH UACOJIOTHH XeMo(oouu;

HMEHHOCTH HAYYHOT'O MO3HAHUSA



c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKHU U OOIIECTBEHHOMN MPaKTHUKU;

MOHUMaHUSI CreNU(PUKA XUMHUHM KaK HayKH, OCO3HaHUs €€ poiu B (GOPMHUPOBAHUHI
pallMOHAJILHOTO HAYYHOI'O MBIILICHUS, CO3JaHUU IIEJIOCTHOTO MPEJICTABICHUS 00
OKPYXaIIIEM MHUpPE KaK O €IMHCTBE IMPUPOJbI U YEIOBEKA, B MO3HAHWUU ITPUPOIAHBIX
3aKOHOMEPHOCTEN U PElIeHUHU IPOo0JIeM COXpaHEHUs! TPUPOJTHOTO PAaBHOBECHS;

yOSXXIEHHOCTH B 0CO00I 3HAUYMMOCTH XUMHUHU JJIsI COBPEMEHHOW ITUBUIIM3AIUU: B
e€ TyMaHUCTHMYECKOW HAMpPABJICHHOCTH W BAXKHONH pOJIM B CO3JaHUM HOBOW 0a3bl
MaTEpPHUANbHON KYyJbTYpPbl, PEUICHUH TJI00aIbHBIX MpPOOJIeM YCTOWYUBOTO pPAa3BUTHUS
YeJIOBEYECTBA — CHIPHEBOM, YHEPreTHUECKOM, MUIEBON U DKOJIOTUYECKON 0€30MacHOCTH,
B Pa3BUTUU MEIUIMHBI, OOECIEUCHUM YCJIOBUH YCHEIIHOTO TpyAa M SKOJIOTHYECKHU
KOM(DOPTHOH KU3HU KaXKIOTO YWICHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTHU: MOHUMAHUS CYLIHOCTH METOJOB IIO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIOJb30BaTh MOJIy4YaeMble
3HAHUS JJI9 aHalu3a U OOBSACHEHUS SIBJICHUU OKPY’KAIOIIETO MUPA U MPOUCXOASIINX B
HEM W3MEHCHW, yMEHHS JellaTh OOOCHOBAHHBIC 3aKIIFOYCHHS HA OCHOBE HAYYHBIX
($aKkTOB U UMEIOUTUXCS TAHHBIX C IIEJIbIO MOJTYUYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHMUYECKHE 3HAHUS ISl PELICHUs
poOJieM B peabHbIX )KU3HEHHBIX CUTYaIIMSIX;

MHTEpECca K MO3HAHUIO U UCCIEN0BATEIbCKON IEATENBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BAHMUIO,
K aKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHHMK MO XUMHUU B COOTBETCTBHH C >KU3HEHHBIMU
NOTPEOHOCTSMH;

UHTEpeca K OCOOEHHOCTSAM TpyJAa B pa3nuyHbIX cdepax mpodheccuoHanbHON
JEATEIbHOCTH.

MemanpeomMemmbix:

MetanpeaMeTHble pe3ysibTaThl OCBOCHUS y4eOHOI 0O MpenMeTa « XUMUs» Ha YPOBHE
cpeaHero oo1ero oopa3oBaHus BKIKOYAIOT:

3HAYUMBIE TUISL dbopmupoBaHus MHUPOBO33pPEHUS 00y4arommxcs
MEXIUCIUIUTUHAPHBIE  (MEXIIpeIMETHbIE) OOIlIeHayYHble TIOHATHUS, OTpa)karoliue
LIEJIOCTHOCTh HAyYHON KapTHUHBI MHpa U CleUU(UKY METOI0B MMO3HAHUS, UCIIOIb3yEMbIX
B €CTECTBEHHBIX HayKaxX (MaTepus, BEUIECTBO, HHEpPrus, sIBICHHE, MPOLECC, CHUCTEMA,
Hay4YHBIH (DaKT, TPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, MCCIEeIOBaHHE,
HaOIt0/IeHNe, U3MEPEHUE, SKCTIEPUMEHT U JIpyTHe);

YHHMBEpCAJIbHbIE y4deOHble JEHCTBUS ([TO3HABaTeNIbHblE, KOMMYHUKAaTHUBHBIE,
peryisTUBHBIE), oOecrneunBaomme (GopMupoBaHre (YHKIHMOHAIBHON TI'PaMOTHOCTH H
COIIMAIbHOM KOMIIETEHIIMN O0y4aroIIuXCs;

CHOCOOHOCTh O0YYaroIIMXCsl MCIOJIb30BaTh OCBOCHHBIE MEXKIUCIMITIMHAPHBIE,
MHUPOBO33PEHUECKUE 3HAHMSI U YHUBEpCaJIbHbIC YUeOHbIE ACHCTBUS B O3HABATEIBHON U
COLMAJIBHOM MIPAKTHKE.



MeranpenMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJIEHUE YHUBEPCATILHBIMU YUeOHBIMU
II03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU I€UCTBUSMH.

OBJaieHne YHUBEPCAJbHBIMU YU€OHBIMM MO3HABATEIbHBIMHU J€HCTBUSIMH:

1) 6a30Bble JJOrHYECKH e AeHCTBUA:

CaMOCTOSITEIHHO (POPMYIIMPOBATH M aKTyaIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTprBaTh;

OTIPENIEIATh IEH ACSTEILHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPHUH UX JOCTIKCHUS,
COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C IOCTABICHHBIMU LEISIMU;

UCIIOJIb30BAaTh IPU OCBOCHUM 3HAHUW TPUEMBI JIOTHUYECKOTO MBIIIJIEHU —
BBIJICJISITh XAPAaKTEpHbIE MPU3HAKA TMOHATUA W YyCTaHABIMBATh MX B3aUMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIOIINE TOHATUS ISl OOBSICHEHHS] OTIEIbHBIX (DaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHMSI M KPUTEPUU I KIacCU(PHUKAIMU BEUIECTB U XMUMHUYECKHX
peaxkiuu;

yCTaHABJIMBAaTh MPUUUHHO-CIIEJCTBEHHBIC CBSI3U MEXK]Ty M3Yy4aEeMbIMU SIBIICHUSIMU;

CTPOUTDH JIOTMUECKUE PACCYKJICHUSI (MHIYKTUBHBIC, JIETyKTUBHBIC, 110 aHAJIOTUH),
BBISIBIIATH  3aKOHOMEPHOCTHM W NPOTUBOPEYUSI B pPaCCMATPUBAEMBIX  SIBIICHUSIX,
(bopMynHpOBaThH BBIBOJIbI U 3aKIIOUYECHUS;

NPUMEHATh B TMPOIIECCE TO3HAHUS, HCIOJb3yeMble B XHUMHUU CHMBOJAYECKHE
(3HAKOBBIE) MOJIENH, MPEOOPA30BHIBATH MOJICIBHBIC TIPE/ICTABICHUS — XUMHUECKHUIA 3HAK
(cuMBOJ) sJeMeHTa, XuMuYeckas (opMmyia, ypaBHEHHE XUMHUYECKOW peakuud — IMpU
pelieHnr y4eOHBIX TMO3HABaTEIbHBIX M TMPAKTUYECKUX 3a7ad, NMPUMEHSATh Ha3BaHHBIC
MOJICJIbHBIE TIPEACTABICHUS JUIsl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB HM3y4aeMBbIX
BEILIECTB U XUMHUECKUX PEAKIUH.

2) 0a3oBbIe HCCIeA0BATEIbCKHE AeliCTBUA:

BJIQJIETh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHUYCCKUX PEAKIINA;

dbopMymHpoBaTh METW W 3aJa4dl WCCICAOBAHUS, WCIOJIB30BAaTh IOCTABIICHHBIC U
CaMOCTOSITEILHO CPOPMYIIUPOBAHHBIE BOIPOCH B KAa4eCTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI i1 (DOPMHUPOBAHUS THIOTE3bl MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYKJICHU;

BJIQJICTh HaBBIKAMU CAMOCTOSITEJIbHOTO TUTAHUPOBAHUS U MPOBEICHUS YUCHUUECKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUS HAOMIOIaTh 3a XOJOM IpoIliecca,
CaMOCTOSITEJILHO TMPOTHO3UPOBATh €ro pe3ynbrar, (GopmyaupoBarh 0O0O0OIIEHUS U
BBIBOJIBI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIEAOBAaHMS, COCTABISATH
000CHOBaHHBIN OTUET O MPOJICTAaHHOU paboTe;

pPHOOPETATh OMBIT YUEHUYECKOM MCCIIEIOBATENHCKON U MPOCKTHON NEATeTbHOCTH,
IPOSIBIIATH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEJILHOMY MOMCKY METOJIOB PEIICHUs
MPaKTUYECKUX 3a7a4, MPUMEHEHHUIO Pa3IMYHbIX METOIOB MTO3HAHMS.

3) pabora c undopmanmeii:



OPUEHTUPOBATHCS B PANIMUYHBIX MCTOYHUKAX HH(OpMaIuu (Hay4HO-TIOMYJISIpHAs
JUTepaTypa XUMHUYECKOr0 COJAEpXaHUs, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa),
aHAJIM3UPOBATh MH(POPMAIMIO PA3IUYHBIX BUIOB U (POPM MPEICTABICHUS, KPUTHUECKU
OLIEHWBATh €€ TOCTOBEPHOCTh U HETIPOTUBOPEUYNBOCTE;

dbopMynHpoBaTh 3aNIPOCHl U MPUMEHSTh Pa3IMYHbIE METOABI MPU TIOUCKE U 0TOOpE
uH(popMau, He0OXOIUMOM /1JIsl BEITIOJTHEHUS yUeOHBIX 3a71a4 ONPe/IeIEHHOTO TUTIA;

npuoOpeTaTb  OMBIT  WCIONB30BAHUA  MHPOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U Pa3INYHBIX TTIOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO BBIOMPATH ONTUMAIbHYIO (OpMYy MpeAcTaBiICHHS HHPOpMalUU
(cxemsbl, Tpaduku, TUArpamMMBbl, TAOTUIIBI, PUCYHKH U IPYTHE);

UCTIONBh30BaTh HAYYHBIH S3BIK B KA4E€CTBE CPEACTBA MPU pabOTe ¢ XUMHUYECKOH
uHpOpMAIHEH: TPUMEHATh MEXIpPeAMETHbIE (PU3NUECKHEe U MAaTeMAaTUYeCKUE) 3HAKH U
CUMBOJIBI, (OPMYIIbI, a0OpEBUATYPBI, HOMEHKIATYPY;

UCIIONIb30BaTh U MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HATJISITHOCTH.

OBjajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHUBHBIMHY J1€HCTBUAMM:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMoil TeMbl B XOJle AMANOra W/WIH
JUCKYCCUM, BBICKAa3bIBaTh HJIEH, (POPMYJIHUPOBATH CBOMU MPEAJIOKEHUS OTHOCHUTEIBHO
BBITIOJTHEHUS TIPE/IOKCHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMel pe3yJbTaTOB IIO3HABATEIHLHON JIEATEITHLHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPU BBITIOJIHEHUU
XUMHYECKOTO JKCTIIEPUMEHTA, TMPAKTUYECKOH padOThl MO HCCICIOBAaHUIO CBOWCTB
M3yYaeMBbIX BEIIECTB, pPealu3aliil y4eOHOTO MpPOeKTa W (OPMYIHPOBATH BBIBOJIBI IO
pe3yiabTaTaM TPOBEAEHHBIX MCCIEIOBAaHMNA IyTEM COTJIACOBAaHUS TO3MLIMNH B XOe
o0cyx1eHns 1 00OMeHa MHEHUSMH.

OgiaieHHe YHUBEPCAJIbHBIMHU PEryJIATHBHBIMU JIEHCTBUSIMU:

CaMOCTOATEIBHO IUIAHUPOBATh M  OCYIIECTBISATH CBOIO  IMO3HABATEIHHYIO
NeSITeNbHOCTh, oOmpenensss e€ uend W 337add, KOHTPOJIMpPOBaTh © IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATH MpearaeMblii allfOPUTM JIEUCTBUI TIPHU BBITIOJIHEHUN
y4eOHBIX U HCCIIEIOBATEeNIbCKUX 3a/lay, BbIOMpaTh Hambosiee 3P(PEeKTUBHBIA CIOCOO HX
pelIeHus C y9€TOM MOTy9eHHUsI HOBBIX 3HAHUH O BEIIECTBAX U XUMHUYECKUX PEAKITHIX;

OCYIIECTBJISTh CAMOKOHTPOJIb CBOEH JEATENIbHOCTH Ha OCHOBE caMOaHalIu3a |

CaMOOICHKH.
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Kon n I[lnanupyembie pe3yJbTaThl OCBOCHHUS TMCUNILIIHHBI

HAMMEHOBaHMe

popmupyembIx Oo6mme JAucuuniimHapHbie

KOMIIETEHIM I

OK 01. B yacTu TPy10BOTrO BOCIIMTAHUSA: - BIAJETh CHUCTEMOM XUMHYECKHX 3HAHHWH, KOTOpas BKIIKOYACT:
Bri6upats - TOTOBHOCTh K TPYyJy, OCO3HAaHUE ILIEHHOCTH | OCHOBOIIOJIATAIOIME  TOHATUA  (XMMHUYECKHH  3JEMEHT, aToM,
CIoco0bI MacTepCTBa, TPY0JI00ue; AJIEKTPOHHAs 000JI0oYKa aroma, S-, p-, d-dJEKTPOHHBIE OpOUTAIH
pelIeHus 3a4a4 | - TOTOBHOCTh K AaKTMBHOM JEATEIBHOCTH | aTOMOB, HOH, MOJIEKYJA, BaJlEHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTD,
npodecCuoHaIb | TEXHOIOTUUECKOM u COIIMAJIBHOM | CTENIEHb OKHCIICHUS, XMMHUYECKas CBsI3b, MOJb, MOJIApHAas Macca,
HOI HaIlpaBJICHHOCTH, CIIOCOOHOCTD | MOJISIDHBIA 00BEM, YTJIEPOJHBIN CKeneT, (yHKIMOHAJIbHAS TpYIINa,
NEeATEeTbHOCTU WHULIMUPOBATD, IJIAHUPOBATh U | paJudKai, HW30MEpusi, H30MEpPbI, TOMOJIOTMYECKUU pAll, TOMOJIOTH,
MIPUMEHHUTEIIBHO | CAMOCTOSITEILHO BBITIOJTHATh TaKylo | yIJIEBONOPOJBI, KHUCIOPOA- UM a30TCOJAEpXKAIIUE  COCOUHEHHS,
K pa3JInyHbIM JIEeATENIbHOCTb; OMOJIOTMYECKH aKTHBHBbIE BemiecTBa (YIJ€BOJbI, JKHPBI, OENKH),
KOHTEKCTaM - UHTEpeC K  pa3iIU4HbIM chepam | MOHOMEp, TMOJHUMEP, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISPHBIC

npodeccuoHaNbHON e TEIIEHOCTH,
OBjaieHne YHHBEPCAJIbHBIMH Y4eOHBIMHU
MO3HABATEJIbHbIMH A€ CTBUSIMHU:

a) 0a30Bble JJOrHYecKue JeicTBUS:

- CcaMOCTOSTEeNbHO  (OpMYyNIHpPOBaTh |
aKTyaJu3upoBaTh MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WIH
OCHOBAHUS JIJIsi CpPAaBHEHUS, KJIaCCUPUKAIIMN U
0000IIEHNUS;

- ONpEAeNATh LU JEATETbHOCTH, 3aJaBaTh
napaMeTphl U KPUTEPUH UX JOCTHKCHUS;

- BBISABJISITh 3aKOHOMEPHOCTU M MIPOTUBOPEUUS
B paccMaTpHUBAEMBbIX SIBJICHUSX;

- BHOCHTb KOPPEKTHBBI B JIESITEIHHOCTb,

COCIMHEHUS, KPUCTAIUTMYECKasl PEIIeTKA, TUIbl XUMUYECKUX pPeaKIuil
(OKUCIUTENHHO-BOCCTAHOBUTEIBHBIE, 9K30-H SHIO0TEPMUUECKUE,
peakIMu MOHHOTO OOMEHa), pacTBOP, AJICKTPOJMTHI, HEIJIECKTPOIHTHI,
ANEKTPOJIUTUYECKAsT JUCCOLIMAIUS, OKHUCIHUTENIb, BOCCTAHOBUTEIIb,
CKOPOCTh XMMUYECKOU PEAKIIMU, XUMHUUYECKOE PAaBHOBECHE), TEOPUU U
3aKOHBI (TEOpUS XMMUYECKOTO CTPOCHHsI OpTaHUYeCKUX BeecTs A.M.
bytneposa, TEOpHUs BJIEKTPOJIUTUYECKON JUCCOLMALINH,
nepuoanueckuit 3akoH [[.M. MeHnneneeBa, 3aKOH COXpaHEHUs MacChl),
3aKOHOMEPHOCTH, CHUMBOJIMUYECKUN S3BIK XUMHH, (PaKTOJIOTHUUECKUE
CBEJICHHSI O CBOMCTBaX, COCTaBe, TOJyYeHHH U Oe30macHOM
WCIOIb30BAHUM BAXKHEMIIMX HEOPraHUYECKUX U  OPraHu4YeCKUxX
BEIIIECTB B OBITY M MPAKTUYECKON JIEATETLHOCTH YEJIOBEKA;

- YMETh BBISBJISATh XapaKTE€PHbIC MPU3HAKU U B3aWMOCBSA3b M3yYEHHBIX
MOHSATUNA, NPUMEHATH COOTBETCTBYIOIIME IMOHATUS MPU ONHCAHUU
CTPOCHHS M CBOMCTB HECOPTAaHWUECCKUX M OPraHWYECKHX BEIIECTB U MX
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OLICHUBATb COOTBETCTBUE PE3YJIHTATOB LIEIISAM,
OIICHUBATh PUCKH MOCJIECICTBUHN ACATEIHLHOCTH;
- pa3BHBaTh KPEAaTUBHOE MBIIIJICHUE TIPH
pEIICHUH KU3HECHHBIX MTPOOIIeM

0) 6a30BbIe HCCIEA0BATEIbCKHE AeliCTBUSA:

- BJIAJCTh HaBBIKAMH y4eOHO-
HCCIeI0BaTEIbCKOM u MIPOEKTHOMN
JIEATEIILHOCTH, HaBBIKAMU paspeneHus
npoOeM;

- BBISIBJISAITh PUYUHHO-CJICICTBEHHBIE CBSI3U U
aKTyaJIN3UPOBATH 3amauy, BBIIBUTATh

TUIIOTE3y €€ PEUICHUs, HaXOAUTh apryMEHTHI
JUIsL  1OKa3aTeabCTBA CBOMX YTBEPXKICHHH,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PELICHUS;

- AQHQIM3UPOBAThb IIOJYYEHHBIE B  XOJE
peuieHusl 3aJadd  pe3ysbTaTbhl, KPUTHYECKHU
OLICHUBATh ux JIOCTOBEPHOCTb,
IIPOTHO3UPOBATh ~ HM3MEHEHHE B  HOBBIX
YCIOBUSIX;

- YMETb IIEPEHOCUTH 3HAHMS B
MO3HABATEIbHYI0 U MPAKTHUYECKYIO O0JIACTH
KU3HEACATEIBbHOCTH;

- YMETb HWHTETPUPOBATh 3HAHUSA W3 Pa3HbBIX
IPEeIMETHBIX 00JIacTel;

- BBIIABMraTb HOBBIE WJAEH, IpeIaraTh
OPUTMHAJIBHBIC ITOAXO/bI U PELICHNS;

- CIIOCOOHOCTb UX MCIIOJIb30BAaHUS B
II0O3HABATEIIbHOU U COLIMAIBHOU ITPAKTUKE

MpEBpAlICHU; BBISABIATH B3aUMOCBSI3b XMMHUUYECKUX 3HAHUU C
MOHATUAMH U TPEACTaBICHUAMH JPYTUX €CTECTBEHHOHAYYHBIX
MIPEAMETOB;

- YMETh HCHOJIb30BaTh HAMMEHOBAHMUS XUMHUYECKHX COCIMHEHUN
MEXKIYHAPOJHOIO COK3a TEOPETHYECKOM W NPHUKIAJIHOW XUMHHU U
TpUBUAIbHBIC HA3BAHMSI BAXKHEWIIUX BELIECTB (ITUJICH, alleTUJICH,
rIuueput, ¢eHon, QopManbAeTui, YKCyCHas KHUCIOTa, TIIUIIHNH,
yTapHBIN ra3, YIJIEKUCIbIN ra3, aMMHUaK, raiieHas U3BECTb, HEralleHas
U3BECTb, MHUTHhEBas COAA M JPYTUX), COCTaBIATH (HOPMYJIBI
HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB, YPABHEHUS XMUMHUYECKUX
peakuuid, OOBACHATH WX CMBICH, TOATBEPKIATh XapaKTepHBIC
XUMHUYECKUE CBOMCTBA BEILIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU
Y 3aIIMCSIMUA YPABHEHUM XUMUYECKUX PEaKIUi;

- YMETh yCTaHABIMBATh NPUHAAJICKHOCTh U3yUYEHHBIX HEOPTaHUUECKUX
U OpraHWYEeCKHUX BEIIECTB K OINPEJCICHHBIM KJaccaM MW TpyIIaM
COCIMHEHUM, XapaKTEepU30BaThb MX COCTAB M BAKHEWININE CBOMCTBA;
OTpeNeNsTh BHUAbBl XHUMHUYECKHX CBA3€d (KOBaJIGHTHAas, WOHHAas,
MeTaJUIM4ecKas, BOJOpPOAHAs), THUIBl KPUCTAUIMUYECKUX PEHIETOK
BELIECTB; KJIACCU(ULIUPOBATh XUMUYECKUE PEAKIUY;

- cdhopmupoBaTh TMPEACTABICHUS: O XHUMHYECKOHW COCTaBISIOIICH
€CTECTBEHHOHAYYHOM KapTHUHBI MHUpPA, pPOJIM XUMUU B [IO3HAHUU
SBIICHUW TIPUPOABI, B (OPMUPOBAHWM MBIIUICHUS W KYJIbTYPBI
JUYHOCTH, €€ (YHKUMOHAIBHOM TI'PaMOTHOCTH, HEOOXOAMMOW JUIs
pelIeHUs] TPAKTUYECKUX 3alad M IKOJOTMYECKH OOOCHOBAaHHOTO
OTHOIIEHMSI K CBOEMY 3/I0POBBIO M IIPUPOJHON CpeAE;

- yYMeTh TMpPOBOJUTH pacuerbl MO XUMUYECKUM (opmyram u
YPaBHEHHUSIM XHUMHUYECKHX pEaKlUUid C HCMOIb30BaHUEM (DU3UUECKUX
BEJIMYMH, XapaKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHONW CTOPOHBI:
Macchl, 00beMa (HOpMaJibHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA,
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HUCIIOJIb30BATh CHCTCMHBIC XHUMHUUYCCKUC 3HAHUA JII TIPUHATHA
pGHIGHI/Iﬁ B KOHKPCTHBIX JKH3HCHHBIX CHUTyalUsaX, CBSI3aHHBIX C
BCIICCTBAMM 1 UX IPUMCHCHHUCM

OK 02.
Hcnones3oBath
COBPEMEHHBIE
CpeacTBa
TIOWCKa,
aHanu3a u
UHTEPIIpETAINH
uHbOpMAIIH U
MH(OPMAaLIMOHH
bI€ TEXHOJIOTUHU
TUISt
BBITTOTHEHUS
3a1ay
npodeccuoHatb
HOU
JeSITEeTbHOCTH

B 06s1acTH IEHHOCTH HAYYHOIO MIO3HAHMSA

- c(hOpMHPOBAHHOCTD MHPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH M OOIIECTBEHHOW NpPaKTHKH,
OCHOBaHHOT'O Ha aore KYJbTYP,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
HOJIUKYJIBTYPHOM MUDE;

- COBEPLICHCTBOBAHUE SI3BIKOBOM 51
YUTATENIbCKOW  KyJIbTYpbl ~ Kak  CpEeJCTBa
B3aUMOJICUCTBUSL MEXAY JIIOJAbMHU U MO3HAHUS
MUDPA;

- OCO3HAaHUE LIEHHOCTU Hay4YHOU
JEeSTENbHOCTH, TOTOBHOCTh  OCYIIECTBIATH
HIPOEKTHYIO u HCCIIEJIOBATENBCKYIO
JeSITeNbHOCTh MHANBUYaJIbHO U B TPYIIIIE;
OBiajgeHne YHHBEPCAJIbHBIMH Y4YeOHBIMHM
MO3HABATEIbHBIMH el CTBUSAMU:

B) padora ¢ unpopmanueii:

- BJIQJIETh HAaBBIKAMM IOJIYYEHUsS] HHPOpMaALUU
u3 HMCTOYHUKOB pa3HBIX THUTIOB,
CaMOCTOSATEIbHO OCYILECTBIIATh HIOUCK,
aHaJIU3, CUCTEMATU3aLMI0 U HHTEPIPETALIMIO
uH(pOpPMALIMM PA3NUYHBIX BUAOB U  (QopMm
IPEICTABIICHUS;

- cO37aBaTh TEKCTHl B pa3lIU4HBIX (popmarax c
y49eTOM Ha3Ha4YeHHs] MH()OpPMALMU U IIeJIEBOM

- YMEThb IUIAHUPOBAaTb M BBINOJHATH XUMUYECKUH OSKCIEPUMEHT
(mpeBpalieHusl OpraHMYECKMX BEIIECTB MPU HATPEBAHUU, MOJYyUYEHUE
STWJIEHAa M U3YyYEHHE €ro CBOMCTB, KAYECTBEHHBIC PEAKLIUU Ha
aJIbJICTUIbl, KpaxMall, YKCYCHYIO KHUCIIOTY; JA€HaTypaius OelIKOB NpHu
HarpeBaHHH, [[BETHBIC PEaKIUU OEJIKOB; MPOBOAUTH PEAKIIMH MOHHOTO
oOMeHa, OIpeaensaTh Cpeay BOIHBIX pacTBOPOB, KadeCTBEHHbBIE
peakiuu Ha cyiabdar-, KapOOHAT- M XJIOPUI-AaHUOHBI, HAa KATHOH
aMMOHMSI; pelaTh 3KCIEPUMEHTAIIbHBIE 3aAaun 1o TeMaM "MeTaisl"
u "HemeTansl") B COOTBETCTBHM C MPaBUJIAMU TEXHUKU 0€30MaCHOCTH
npu oOpallleHuu C BellecTBaMU U J1a0OpaTOpPHBIM 00OpPYAOBaHUEM;
IPEICTABIIATh PE3yJIbTaThl XUMHUYECKOIO JKCIEpHUMEHTa B (opMme
3allUCH YPaBHEHHWU COOTBETCTBYIOIIMX pEAKIHA U (HOPMyIUpOBATH
BBIBO/IbI HA OCHOBE 3THX PE3YJIbTATOB;

- YMETh aHAIM3UPOBATh XUMUYECKYI0O MHPOPMALMIO, MOITYYaeMyl0 U3
pa3HBIX UCTOYHHUKOB (CPEICTB MaccoBOM MH(popMaIuu, cetb MHTepHer
¥ IpyrHe);

- BJIAJICTh OCHOBHBIMHM METOJAMH HAy4HOI'O IIO3HAHUS BEILECTB HU
XUMHUYECKUX SBJICHUH (HaOyoJleHHe, W3MEpeHHe, OSKCIEPUMEHT,
MOJICIMPOBAHMUE);

- yYMeTh TMpPOBOJUTH pacuerbl MO XUMUYECKUM (opmyram u
YPaBHEHUSIM XHMHUYECKUX PEaKIHl C MCIOJb30BaHUEM (PUINUECKUX
BEJIMYMH, XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI:
Macchl, 00beMa (HOpMaJibHbIE YCJIOBHSI) ra30B, KOJIMYECTBA BEILECTBA;
UCIIOJIB30BATh CUCTEMHBIE XWMHMYECKHE 3HAaHUA Uil [PUHATHUSA
pEIIEHU B KOHKPETHBIX JKMU3HEHHBIX CHUTYalUsAX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHUEM
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ayJIMTOpUH, BBIOWpas ONTUMAIBHYIO (GopMy
MPEJICTABIICHUS U BU3YATH3AIUH;

- OIICHWUBATh JIOCTOBEPHOCTH, JIETHTUMHOCTD
uH(pOpMAIIMK, €€ COOTBETCTBHE MPABOBHIM U
MOPATLHO-3THYECKUM HOpMaM;

- MICTIOJIB30BATh CPEICTBAa HH()OPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B pEIICHUU

KOTHUTHBHBIX, KOMMYHUKaTHBHBIX u
OpraHMU3alMOHHBIX 3a7a4 C COOJIIOICHHEM
TpeOoBaHUM HPTrOHOMUKH, TEXHUKHU

0€3011acHOCTH, TUTUEHBI, pecypcocOepexeHns,
NPaBOBBIX W JTHYECKHX  HOPM, HOPM
nH(pOpMaIIMOHHON O€30TMTaCHOCTH;

- BJIaJIeTh HAaBBIKAMH PACIO3HABAHUS
3anUThl HHPOpMauu, HHPOPMALTMOHHON
0€301aCHOCTH JINYHOCTH,

OK 04.

D¢ dexTuBHO
B3aNMOJICHCTBO
BaTh U paboTaTh
B KOJUIEKTHUBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSATEILHOCTH U CAaMOOIIPEAECICHUIO;
-OBJIaJicHIE HaBELIKAMH y4eOHO-
HUCCIEI0BATEIbCKOM, MPOEKTHOMN u
COLIMAJILHOM JESITEIbHOCTH;

OBJaajenue YHHUBEPCAJIbHBIMHA
KOMMYHUKATHBHBIMH J1€HCTBUSIMM:

0) coBMecTHAas JAeTeJbHOCTD:

- MOHHMMAaTh W MCIIOJb30BaTh IPEUMYILECTBA
KOMAaH/HOW Y WHJWBHUAYyaJbHON pabOTHI;

- IPUHUMATh LI COBMECTHOM JI€SITETbHOCTH,
OPTraHU30BbIBATh U KOOPJIMHUPOBATH JIEUCTBUA
M0 €€ JIOCTHMIKCHHMIO: COCTaBJIITh IIJIaH

- yYMeTb IUIAHUPOBATh M BBINOJHATh XUMUYECKUH SKCIEPUMEHT
(mpeBpallleHUs] OPraHMYECKUX BEILIECTB MPU HArpeBaHUM, MOIyYCHUE
TUJICHA U U3YYEHHUE €ro CBOWMCTB, KAYECTBEHHBIC pEAKIMU Ha
aJbJIETH/Ibl, KpaxMall, YKCYCHYIO KHCIIOTY; JIeHaTypalus OelKoB Mpu
HArpeBaHUHU, I[BETHBIC PEAKIUU OCJIKOB; MPOBOJAUTH PEAKIIMA MOHHOTO
oOMeHa, OmpenensaTh Cpeay BOAHBIX pPAacTBOPOB, KaueCTBEHHBIE
peakiuu Ha cyiabdarT-, KapOOHAT- W XJIOPUA-aHUOHBI, HAa KATHOH
aMMOHMSI; pelllaTh YKCIEPUMEHTAIbHbIC 3a7auu 10 TemaM "Metauibr"
u "Hemerannsl") B COOTBETCTBUU C NPaBUJIAMH TEXHUKH 0€30MaCHOCTH
Mpu OOpallleHHH C BEIIECTBAMU M JaOOpaTOPHBIM 000OPY/I0BAHHEM;
NPEICTaBIATh Pe3yJbTaThl XUMHUYECKOTO JKCIEpUMEeHTa B ¢opme
3aliCH ypPaBHEHUI COOTBETCTBYIONIMX peakuuid U (HOpMyIupoBaTh
BBIBOJIbI HA OCHOBE 9TUX PE3YJIbTATOB
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JEUCTBUM, paCHpEeAcisITh pPOJIM C Y4YETOM
MHEHUH YYaCTHHUKOB OOCYXJaTh pe3yibTaThl
COBMECTHOMU paboThI;

- KOODJIWHUPOBATH W BBIMIOJHATH PAabOTy B
YCIOBUSAX  PEANBHOTO, BUPTYaJIbHOIO U
KOMOMHUPOBAHHOT'O B3aMOICHCTBUS;

- OCYLIECTBJISITh ITO3UTUBHOE CTPATETMUYECKOE
MOBEJCHUE B  Pa3U4YHBIX  CHUTyalusXx,
MIPOSIBIISITH TBOPUECTBO U BOOOpakeHUE, ObITh
MHULIMATUBHBIM

OBanagenne YHHBEpPCAJIbHBIMHU
PeryJIATHBHBIMM [1€/iCTBUAMM:

I') IPUHATHE Ce0N U APYTUX JIKOIeii:

- IPUHUMATh MOTHBBI U apTyMEHThI IPYTUX
JOJIEH pu aHanu3e pe3yNbTaTOB
NeSTENbHOCTH;

- NpU3HABaThb CBOE IPaBO U IMPaBO APYrUX
JIO/ICH Ha OIINOKY;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C
MTO3ULIMU IPYTOro YEJIOBEKa;

OK 07.
CopeticTBOBaTh
COXpaHECHUIO
OKpY Karolien
cpenbl,
pecypcocOepex
€HHUIO,
MPUMEHSITh
3HAHHS 00

B 00s1acTH 3K0J10THYE€CKOT0 BOCTIUTAHUSA:

- chOpMHUPOBAaHHOCTH IKOJIOTUYECKOM
KYJIbTYypbl, TIOHUMaHUE BJIUSHUS COIHAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB Ha COCTOSHUE
IIPUPOJHON U COLIMAIIBHOM Cpelbl, OCO3ZHAHUE
r100aJbHOTO  XapakTepa  JKOJIOTHYECKUX
npoOeM;

- IUIJAHUPOBAHUE U OCYILECTBJIECHUE ICMCTBUM B
OKpY’KaIoIIEH CpeJie HA OCHOBE 3HAHMS IEeH

- chopMupoBaTh TMPEACTABICHUA: O XHMHYECKOH COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJIM XUMHH B IIO3HAHUH
SBJICHUN TIPUPOJBI, B (POPMUPOBAHUM MBINIICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIWMOW s
pEelICHUsT TPAKTUYSCKUX 3a/lad M IKOJOTHUYECKH OOOCHOBAaHHOTO
OTHOUIEHHUS K CBOEMY 3JIOPOBBIO U MPUPOTHOM CPENE;

- yMeTh CcoOJaaTh TMpaBWia HKOJOTHYECKH IIeJ1eco00pa3HOro
NMOBeICHHsI B OBITY M TPYAOBOW NEATEIHHOCTU B IESIX COXPAaHECHUS
CBOETO 3JI0POBbS M OKPY’KAIOIIEH NPUPOJAHOW CpEJbl; YUUTHIBATH
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W3MEHEHUU
KJIUMaTa,
MPUHIIMUIIBI
OepexITMBOTO
MPOU3BO/ICTBA,
3 PeKTUBHO
JEUCTBOBATH B
Ype3BbIYaNHbIX
CUTYaIusIX

YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;
AKTUBHOE HENPUATUE ACHUCTBUN, MPUHOCALIIUX
BpEJ OKPY’KAIOILIEH Cpeae;

- YMEHHE NpPOTHO3MPOBATH HEOIArONpPUATHBIC
DKOJIOTHYECKUE ITOCJIEICTBUS
MpEINPUHUMAEMbIX JICUCTBUM,
IIPEeIOTBPAILATh UX;

- pacumidpeHue  OmbITa  JAESITEIbHOCTH
DKOJIOTMUYECKOW HANPABICHHOCTH;

- OBJIaJICHHE HAaBbIKaMH y4eOHO-
UCCIIEN0BATENbCKOM, IIPOCKTHON U
COLIMAJILHOM JeSITEeJIbHOCTH,

OMAacCHOCTh BO3JICUCTBUSL HA JKUBBIE OPraHU3MBI OMpPEACICHHBIX
BEILIECTB, TOHHMMAsi CMBICT TIOKa3aTesisl MpeAebHOM JOMyCTUMOMN
KOHIICHTPAILINH
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1.4. Kosim4ecTBO 4acoB HA OCBOeHHEe padoyeil MporpaMMbl y4eOHOM JUCHMIIJIMHBI:
MaKCUMaJIbHOHM y4eOHOM Harpy3ku o0ydarouierocsi — 72 4acoB, B TOM YHCJIE:
00s3aTeNIbHON ay IMTOPHOM Y4EeOHON Harpy3ku o0y4arouierocsi — 72 4acos.
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2. CTPYKTYPA U COAEPKAHUE YYEFHOU JUCHUILJIAHBI

2.1. O0béM yueOHOI TMCUMILUIMHBI M BU/IbI Y4eOHOH padoThl

. O6bem B

Bua yueoHoi padoThI
yacax

O0beM 00pa3oBaTe/IbHON POrpaMMBbI AMCUMILTHHBI 72
B T.Y.
OcHoOBHOE coepKaHue 64
BT. 4..
TEOPETHYECKOE O0yICHHUE 30
IIPAKTUYECKUE 3aHATUS 24
1abopaToOpHbBIC 3aHATUS 10
IIpodeccoHaILHO-OPHEHTHPOBAHHOE COlepKaHMe (ColepKaHue 6
NPHUKJIATHOTO MOIYJIs1)
BT. 4..
TEOpETHYECKOE 00yUeHne 2
IIPAKTUYECKUE 3aHATUS 4
IIpome:xxkyTounas arrectanus (mudQepeHTMpoBaHHBIN 3a4€T) 2

18




2.1 TemaTn4yeckoe mianuposanme yaeOnoi gucuumanabl OO1.12 «Xumus».

KosmnuecTtBo yacoB
Bceer | B tom
1 kypc 2 Kypc
0 ymciie
HaumeHoBaHuUe pa3iesioB U TeM Koa. Koa.
yaco | (ayamT
yacoB | Ja/p |n/3 | ¢/p| 4wacoB | K/p | n/3 | c/p B )
(ayaur) (ayaur)

Pazgen 1. OcHOBBI CTpPOEHMSI BellleCTBA 6 4 6 6
Tema 1.1. 4 2 4 4
CrpoeHure aToMOB XMMUYECKHUX JIEMEHTOB U MPUPOJIa
XUMHYECKOU CBSI3U
Tema 1.2. 2 2 2 2
[lepuoanueckuii 3axoH u Tadauna J[.M. MeneneeBa
Paznen 2. Xumnueckue peakuuu 10 6 10 10
Tema 2.1. Tunbsl XUMHUYECKUX PEAKLIUAN 4 2 4 4
Tema 2.2. DieKTpoIMTHYECKAs TUCCOLMAIIAS M MOHHBIN 6 4 6 6
oOMeH
Paznen 3. CTpoeHue 1 CBOMCTBA HEOPTraHUYECKUX 16 2 6 16 16
BelleCTB
Tema 3.1. Knaccudukanms, HOMEHKIaTypa U CTPOSHHUE 4 2 4 4
HEOPTraHMYECKUX BEIIECTB
Tema 3.2. ®U3UKO-XHUMUYECKUE CBOMCTBA HEOPTraHUUECKHUX 8 2 8 8
BEILIECTB
Tema 3.3. UneHnTudukanys HEOpraHM4eCKUX BEIEeCTB 4 2 2 4 4
Pa3nen 4. CTpoeHne U cBOHCTBAa OPraHM4YecKUX 24 4 8 24 24
BellleCTB
Tema 4.1. Knaccudukarnus, CTpoeHre 1 HOMEHKJIaTypa 4 2 4 4
OpraHWYECKHUX BEIIECTB
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Tema 4.2. CBoiicTBa OpraHMYECKUX COECTUHEHUI 12 2 4 12 12
Tema 4.3. Unentudukanus opraHM4eCKUX BEIIECTB, UX 8 2 2 8 8
3HaUEHUE U TIPUMEHEHUE B OBITOBOI M MPOU3BOJACTBEHHON

JIESITeIbHOCTH YEJIOBEKa

Paznen 5. Kunernueckue u TepMOAMHAMUYECKHE 4 2 4 4
3aKOHOMEPHOCTH NPOTEKAHNSI XUMHYECKUX PeaKIuil

Tema 5.1. CKopoCTb XUMHUYECKUX PEAKIIHIA. 4 2 4 4
XHMMHUYECKOE PABHOBECHE

Pa3nen 6. PactBopbl 4 2 4 4
Tema 6.1. [lonarue o pacTBopax 2 2 2
Tema 6.2. MiccneqoBanue CBOWCTB pacTBOPOB 2 2 2 2
Pa3zpnen 7. Xumus B ObITY M IPOU3BO/ICTBEHHOM 6 4 6 6
AesITeJIbHOCTH YeJIOBEKa

Tema 7.1. XuMus B ObITY U IPOU3BOJCTBEHHOM 6 4 6 6
JIESITENIbHOCTHU YeJIOBEKa

JAu¢ppepeHupoBaHHBINI 3a4eT 2 2 2
Hroro 72 72 72

2.2 Conepxanne yueoHoi qucuumiaabl OO/1.12 «Xumus»

HaumeHnoBanue Conepxanne y4eOHOro MaTepuaJia, J1abopaTopHble U NPaAKTHYECKUE PadOThI, O0beM yacoB | YpoBeHb
IJaB U TeM. CaMOCTOSITEJIbHASI pa00Ta 00y4aAKOIIHXCS. YCBOEHHUS
1 2 3 4
OcHOBHOE coaepxKaHue 64
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Pasnen 1. OCHOBBI CTPOEHHUSI BelleCcTBa

Tema 1.1. OcHoBHOE coepxaHue 4 1,2
Crpoenue Teopernyeckoe o0y4yeHnue 2
aToMoB CoBpeMeHHasi MOJIeNIb CTpoeHUs aToMa. CUMBOJIMYECKHH S3bIK XUMHUA. XUMHUYSCKUN JICMCHT.
XUMHUICCKAX OnexTpoHHas KoH(purypamms aroma. Krnaccupukamuss XUMHYECKHX 3JIEMEHTOB (s-, p-, d-
SJICMCHTOB 1 9JIEMEHTHI). BaJeHTHBIC 3JICKTPOHBI. BalleHTHOCTh. DIIEKTPOHHAS MPUPOJIa XUMUICCKON CBSI3H. 2
Iprpoaa DEKTPOOTPHIIATEIIBHOCTh. BUABI XUMHYECKOH CBs3M (KOBaJICHTHAsI, HOHHAsS, METAJUTHYECKas,
XMMHYECKOH BOJOPOJHAs) ¥ CIIOCOOBI €€ 00pa3oBaHus
CBI3H IpaKkTHYecKre 3aHsATHS 2
Pemenne 3amaduii Ha HWCIIOJB30BaHHUE XUMHWUYECKOW CHUMBOJIMKM W Ha3BaHUN COEIWHEHHUH IO
HOMEHKJIATYPe MEKyHAPOHOTO COI03a TEOPETUUYCCKON M MPUKIIAJIHON XMMUN U TPUBHAIBHBIX
HA3BaHWUW I COCTaBJICHHS XUMHYECKHX (OPMYJ JBYXaTOMHBIX COEIMHEHUH (OKCHIIOB,
CYIb(GUI0B, TUAPUIOB U T.I1.) U APYTUX HEOPTAaHMUYECKUX COCITUHEHHUH OTICIBHBIX KJIACCOB. 2
[TpakTryeckue 3ajaHWs HAa YCTAHOBJICHHE CBSA3M MEXIYy CTPOCHHEM aTOMOB XHMHYECKHX
AJIEMEHTOB M TIEPUOINICCKUM U3MEHEHHEM CBOMCTB XUMHUYECKHUX AJIEMEHTOB U WX COCIUHECHUN
B COOTBETCTBHH C TOJI0XKCHHEM [1eproInIecKoi CUCTEMBI.
Tema 1.2. OcHoOBHOE coaepxkaHue 2 1,2
Ilepuonnueckuii | [ipakTHYeCKHe 3aHATHS 2
3aKOH 1 [Teproanueckas cucreMa XuMuueckux 3aemMeHToB J[.. MenaeneeBa. ®u3nuecKuii CMbICIT
Tabmmna JI.1. [Tepuoanueckoro 3akona J[.M. MeHneneeBa. 3aKOHOMEPHOCTH U3MECHEHHS CBOMCTB
Menneneesa XHUMHUYECKUX JIEMEHTOB, 00pa3yeMbIX UMH MTPOCTHIX M CIOXKHBIX BEIIECTB B COOTBETCTBHH C
MOJIO)KEHNEM XUMUYECKOTO 3ieMeHTa B [lepuoanyeckoil cucreme. MUpOBO33pEHUECKOE U
Hay4dHoe 3HaueHue [lepuoaunueckoro 3akona /.M. Menneneena. [Iporno3sr [.11. Menaeneena.
OTKpBITHE HOBBIX XUMUUYECKUX IJIEMEHTOB. 2
PerieHre npakTHKO-OPUEHTHPOBAHHBIX TCOPETUUCCKHX 3aaHUN Ha XapaKTePU3AIUI0
XUMHYECKUX JIEMEHTOB «MeTaninyeckre / HEMETaJUTMYECKUE CBOMCTBA,
JIEKTPOOTPHUIIATEIILHOCTh XMMUYECKUX JIEMEHTOB B COOTBETCTBHH C UX JICKTPOHHBIM
CTPOEHUEM U TOJIOKEHUEM B IEPUOAUYECKON CUCTEME XUMUYECKUX 3eMeHTOB J1.11.
MenaeneeBa»
Paznen 2. Xumnueckue peakuuu 10
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Tema 2.1. Tunel
XUMHUYECKUX
peakuui

OcHOBHOE coiep:KaHue

Teopernueckoe 00yueHnue

Kinaccudukaius v TUTIBI XUMUYECKUX PEAKLIUMA ¢ y4aCTHEM HEOPTaHUYECKUX BEIIECTB.
CocraBiieHHE YPaBHEHHH peaKIuid COeUHEHNUS, Pa3IOKEHUs, 3aMeIIeHusI, 0OOMEHa, B T.4.
peakiuil TOpeHus, OKUCICHUSI-BOCCTAHOBJICHUSI.

YpaBHEHUS OKUCIIEHUA-BOCCTaHOBIICHHS. CTeneHb OKUCIeHUsl. OKUCIUTENb U BOCCTAHOBUTENb.
CocraBiieHHE ¥ YpPaBHUBAHNE OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUNA METOJIOM
ANEKTPOHHOTO OanaHca. OKUCIUTETbHO-BOCCTAHOBUTENIBHbBIE PEAKIIUHN B IIPUPO/IE,
MIPOU3BO/ICTBEHHBIX ITPOLIECCaX U KU3HEACATEIbHOCTH OPTraHU3MOB

IIpakTHYecKkue 3aHATUA

KonnuectBeHnbsie oTHOIICHUS B XUMHH. OCHOBHBIC KOJHWYECTBCHHBIC 3aKOHBI B XUMHH U
pacyeThl MO0 YpaBHCHUSM XHMHYECKHX peakiuid. MoJib Kak €JIMHHIA KOJUYEeCTBA BEIICCTBA.
Momnspras Macca. 3aKOHBI COXpPaHEHHUSI MacChl U YHEPruu. 3aKoH ABorajapo. MospHbIi 00beM
ra3oB. OTHOCHUTENIbHAS TUIOTHOCTHh Ta30B. PacueTsl Mo ypaBHEHHSIM XUMUYECKUX PEaKIUl C
HCIOJIL30BAHUEM MACCHI, 00beMa (HOpMaJIbHBIEC YCIOBHS) Ta30B, KOJIMYSCTBA BEIICCTBA

12

Tema 2.2.

DIEKTPOTUTHUIEC
Kas JTMUCCOLMAIIHAs
1 MOHHBIA 0OMeEH

OcHOBHOeE coep:KaHue

Teopernueckoe 00yuenue

Teopust snekTpoauTHUecKord auccouranuu. MOHBL. DJIEKTPOJIMTHI, HEJIEKTPOJIHUTHL. Peakiuu
noHHOTO oOMeHa. CocTaBlIeHHE peakIMii MOHHOTO OOMEHA IyTEM COCTaBJICHHUS WX TOJHBIX U
COKpAIICHHBIX MOHHBIX YpaBHEHUH. KHUCIOTHO-OCHOBHBIE peaklMH. 3aJaHusl Ha COCTABJICHUE
WOHHBIX PEAKIIUI

JlaGopaTopHble 3aHATHS

Jlabopartopnas pabota “THUIbl XUMUYECKUX PEaKIIHil .

HccnenoBanue TUTIOB (110 COCTABY U KOJIMUYECTBY UCXOIHBIX U 00PA3YIONIUXCS BEIIECTB) U
MPHU3HAKOB XUMHUECKUX peakiuil. [I[poBenenme peakuii HOHHOTO oOMeHa, OTpeAeTICHIE CPEIbI
BOJHBIX PACTBOPOB. 3aJIaHKs HA COCTABJICHNE HOHHBIX PEaKIIHI

KountpoJsbHas
padora 1

CTpOCHI/Ie BCIICCTBA U XUMHWYCCKHUC PCAKITUU

1,2

Paszpen 3. CTpoeHue u CBOMCTBA HEOPraHUYECKUX BELIECTB

16
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Tema 3.1. OcHOBHOE cojiep:KaHue 1,2

Knaccudukanus, | Teopernueckoe odyuenune

HOMCHKJIaTypa M |[Ipeamet Heoprannyeckoil xumuu. Knaccugukanus Heoprannyeckux Bemiects. [Ipocteie u

CTpOCHHE cioxHbIe BelecTBa. OCHOBHbBIE KJIACCHI CIOKHBIX BEUIECTB (OKCH/IbI, TUAPOKCUIBI, KUCIOTHI,

HEOPraHM4ecKux [coyin). B3auMoCBsI3b HEOPraHMYECKUX BEIECTB. ArperaTHble COCTOSIHUS BEIIECTBA.

BEILIECTB Kpucrannnueckue u amopdHble BemecTBa. TUIbI KPUCTAJUIMUECKUX PEIIETOK (aTOMHas,
MOJIEKYJISipHasi, MOHHAs, METaJJTN4ecKas). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT
TUIA KPUCTAIUIMYECKON pelIeTKH. 3aBUCUMOCTh XMMUYECKON aKTUBHOCTH BELIECTB OT BUJIA
XUMHMYECKOU CBSI3U U THUIIA KPUCTAUIMYECKON pemeTky. [IpuduHbpl MHOTOOOpasys BEIIECTB
IIpakTHYecKkue 3aHATUSA
HomMmeHknaTtypa HeOpraHn4eCcKux BEIECTB: HA3BAHKUE BEUIECTBA NCXOAS U3 UX XUMUYECKON
(bopMyIIbl WIIH COCTaBICHHE XUMUYECKOI (POPMYIIBI UCXO/s U3 HA3BAHUS BEILIECTBA I10
mexayHapoaHoit (MIOITAK) unu TpuBraibHOM HOMEHKIATYPE.
Pemienne mnpakTUyeckux 3aJaHUN MO KiIacCU(pUKAIMK, HOMEHKJIATYpE W XUMHUUYECKUM
dbopMynaM HEOPraHMYECKHX BELIECTB Pa3IMYHbIX KJIAcCOB (yrapHblid ras, yTJeKHUCIBIA ras,
aMMUaK, raiieHas HM3BeCTb, HErallleHas H3BeCTb, IMUThEBas cOJa W JAPYIrHX): Ha3blBaTh U
COCTaBIATH (DOPMYJITBI XUMUYECKUX BEIECTB, OMPEEISITh MPUHAIICKHOCTH K KJIaccy.
HcTouHnkn XuMuyeckoi nHpopManuu (cpeacTB MaccoBoil nHpopmaruu, cetb UHTepHeT u
apyrue). [ouck nHbOpMaluy 1Mo Ha3BaHUSM, UACHTH(PUKATOPaM, CTPYKTYPHBIM hopMmysiam

Tema 3.2. OcHOBHOE coiep:KaHue 1,2

duzuko- Teopernueckoe o0yueHue

XMMUYCCKUC Meramnel. O0mue ¢uznyeckue M XUMHYECKHE CBOMCTBA MeTayuioB. CrocoObl TOJIyYeHHS.

CBOMCTBA 3HavueHUE METAUIOB M HEMETANIOB B MIPUPOJIE U KU3HEACATEILHOCTH YeIOBEKa U OPTraHU3MOB.

Heopranudecku |Koppo3ust MeTajioB: BUbl KOPPO3HH, CITIOCOOBI 3aIIUTHI METAJIIOB OT KOPPO3UHU

X BELIECTB Hewmeramibl. O6mue ¢uznueckre U XUMUYECKHUE CBOMCTBA HEMETAIOB. THUMMYHBIE CBOMCTBA

HemetauioB IV— VII rpynn. Knaccudukamuss 1 HOMEHKIATypa COEIMHEHHH HEMETallIOB.
KpyroBopoThl OMOr€HHBIX JIEMEHTOB B IIPUPOEC

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX BELECTB (OKCUA0B, THAPOKCHIOB,
KHCJIOT, COJIEW U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEJIMHEHUH, BBICIIUX OKCHJIOB M THJIPOKCHJIOB
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IlpakTHyeckue 3aHATUSA 2
CocraBiieHHE ypaBHEHUH XHWMHMUYECKUX PEAKUHMil C y4aCTUEM TMPOCTBIX M  CJIOKHBIX
HEOPraHUYECKHUX BEIIECTB: METAJUIOB M HEMETAJUIOB, OKCHJIOB METAJIOB, HEMETAUIOB U
aM(pOTEPHBIX IIEMEHTOB; HEOPIaHMYECKUX KHUCJIOT, OCHOBAaHUI U aM(pOTEPHBIX THIPOKCHUJIOB;
HEOPraHMYECKUX COJIEH, XapaKTEPU3YIOIIHNX UX CBOMCTBA. 2
Pemienne mnpakTHUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHUi Ha CBOMCTBAa, COCTAaB,
MoJlydyeHne M 0e30MacHOE MCIONIb30BAHNE BAKHEHIINX HEOPTaHWYECKHX BEIIECTB B OBITY U
MIPAKTHYECKOM ESITEIbHOCTH YEJIOBEKA

Tema 3.3. OcHoBHOE coiepxaHue 4 1,2

Unentnduxanmns | JlaGopaTopHble 3aHATHS 2

HCOPTraHW4ECKUX [J[aGopaTopHas padota «/neHTHUKaIUsI HEOPTaHNUYECKHUX BEIIECTBY.

BCIICCTB Pemrenne skcnepuMeHTaIbHBIX 3a/1a4 10 XUMHYECKUM CBOMCTBAM METAJUIOB M HEMETAJUIOB, 110
PACIIO3HABAHUIO U MOJYYEHUIO COEUHEHN METAJIJIOB U HEMETAJIJIOB. )
Nnentudukanus HEOPraHUYECKUX BEIIECTB C UCIHOJIb30BAHHEM HUX (U3HKO-XUMHUYECKUX
CBOWCTB, XapaKTepHBIX KAa4EeCTBEHHBIX peakuuid. KadecTBeHHBIE peakmuu Ha Cyibdart-,
KapOOHAT- M XJIOPUA-aHUOHBI, HA KATHOH AMMOHHUS

KountpoJsbHas .
CBolicTBa HEOPraHUYECKUX BEILIECTB 2

padoTa 2

Paznen 4. CTpoeHue u CBOMCTBA OPraHUYeCKHUX BelECTB 24

Tema 4.1. OcHoOBHOE coepxxaHue 4 1,2

Knaccudukanus | Teoperuueckoe o0yyenue 2

, CTPOCHHC 1 [TosiBneHne U pa3BUTHE OPraHUYECKON XUMUM KaK Hayku. [IpeaMer opraHndeckon XuMHH.

HOMEHKJIaTypa |MecTo U 3Ha4€HHE OPTaHUYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.

OpPraHnYecKuX |XHMMHYECKOE CTPOCHHME KaK MOpSAJOK COCAWHEHUS AaTOMOB B MOJIEKYyJ€ COIJIaCHO HX

BEILECTB BAJICHTHOCTU. (OCHOBHBIE TOJIO)KEHUS TEOPUU XUMHUYECKOIO CTPOCHHUS OpPraHUYEeCKHUX
coenuHeHuil A.M. bytiepoBa. YTriepoaHblii CKEIET OPraHMYeCKOl MOJIEKYJbl. 3aBUCUMOCTh 2

CBOWCTB BENMIECTB OT XUMUYECKOTO CTPOEHUS MOJIEKYI. M30Mepus u u3omepsl.

[Tonsatue o dynkuroHanbHou Tpymme. Pamukan. [lpuHuunsl kiaccupuKay OpraHUYECKUX
coelMHeHUN. MexayHapoaHass HOMEHKJIATypa W IPUHUUIIBI HOMEHKIIATYpPbl OPraHHMYECKUX
coenuuenuid. Ilonsitue 00 a30TcoNEp)KAIIUX  COCNMHCHUSX, OMOJIOTMYECKH aKTHUBHBIX
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BellecTBax (yIJIeBoJax, JKupax, 0enkax H JAp.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO)

IIpakTHyecKkue 3aHATUSA

Homenknatypa  OpraHMyeckux  COEAUHEHMIl  OTAENbHBIX  KJIAcCOB  (HACHIIICHHEIE,
HEHACBHIIIEHHBIE U apOMAaTHUYECKHE YTJIEBOAOPOJbI, CIUPTHI, (DEHOJNBI, ANbAETUbl, KETOHBI,
KapOOHOBbIE KHUCJIOTHI U Jip.) COCTaBi€HUE TMOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (OpMyJ
OpPraHWYECKUX BEUIECTB OTIEIBHBIX KJIACCOB, UCIOJbB3Yys UX HA3BaHUSA MO CUCTEMAaTUYECKOU U
TPUBHAJILHOW HOMEHKJIAType (3TWJIEH, alleTUJIeH, MNIMLUEpUH, (eHo, popMalbleru, YKCycHas
KHUCJIOTa, TIKIUH). PacueTsl mpocrteiimieil (HopMylibl OpPraHUYECKOW MOJEKYJbI, HUCXONIsi M3
3JIEMEHTHOTO cocTana (B %)

Tema 4.2.
CsoiicTBa
OPTraHUYECKUX
COCIMHCHU I

OcHoOBHOE coep:KaHue

12

Teopernueckoe o0yueHue

OU3NKO-XMMHYECKHE CBOWCTBA OPraHUYECKUX COCAMHEHHUN OTIEThHBIX KJIACCOB (OCOOEHHOCTH
KJIaccu(UKAIlMd U HOMEHKJIATyphl BHYTPHU KJlacca; TOMOJIOTHYECKUM psan U obmiast ¢popmyra;
n30Mepus; GU3MYECKUE CBOMCTBA; XUMHUYCCKHE CBOMCTBA; CIIOCOOKI OTYUYCHHS):

— MpeaenbHble YIIEBOAOPOAbl (aJkaHbl U LMKJIOANKaHbI). ['opeHHe MeTaHa Kak OJUH U3
OCHOBHBIX HCTOYHUKOB TE€IUIa B TMPOMBIIUIGHHOCTH U ObITy. CBOICTBa MNPUPOIHBIX
YIJIEBOAOPOOB, HAX0XKICHHUE B IIPUPOJAE U IPUMEHEHNE AJIKAHOB;

— HeTpeenbHbIe (AJIKeHBI, AIKUHBI M AJIKAJIUCHBI) U apOMaTHYECKUE yriaeBoaAoposl. ['openue
AllCTUJICHA KAK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O TUIAMEHU ISl CBAPKU U PE3KU METAJLIOB

— KHUCJIOPOJcOo/IepKalllie COeqUHEHUsT (CnUpThl U (EeHOJIbI, KapOOHOBBIE KHUCIOTHI U IUPHI,
anbAETUIBl W KETOHBI, >XUPBI, YIrJeBoAbl). [IpakThueckoe NPUMEHEHUE STUIICHIIUKOJIS,
rivuepuHa, ¢penoina. [Ipumenenue popmanbaernaa, aeraabieruia, yKCyCHOM KUCIOThL. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. Moolye CBONCTBA MbLia

— a30TcoJEepIKallfe COEeIUHEHHsI (aMUHBI M aMUHOKHCIOTHI, Oesiku). BricOKOMOIeKyspHbIE
COEJIMHEHUsI (CUHTETUYECKHE U OMOJIOrMYECKH-aKTUBHBIE). MOHOMED, TOJUMEp, CTPYKTYPHOE
3BeHO. [TonmmMepur3anus 3TUICHa KaKk OCHOBHOE HAIPABJICHUE €TI0 UCIIOIb30BAHMS.
I'eneTnyeckas CBsA3b MEXAY KJIACCAMU OPraHUYECKUX COCAUHEHUN

HpaKTI/I‘{eCKI/Ie 3aHATUA

1,2
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CBolicTBa OpPraHMYECKUX COEIMHEHHUW OTAENIbHBIX KJIAcCOB (TpUBHAJIbHAS U MEKIYHApOJHAs
HOMEHKJIaTypa, XHMHUYECKHE CBOICTBa, CHOCOOBI TMOJy4YeHUs): IMpejaesibHble (aJKaHbl U
LUKJIOAJKaHbl), HENpeJelbHble (QJKEeHbl, QJIKHUHbl M aJKaJueHbl) M apoMaTHYeCKue
YTIEBOJOPOJIbI, CIUPTHI U (DEeHOIIbI, KApOOHOBBIE KUCIOTHI U 3(UPHI, AIbACTUIBl U KETOHBI,
aMUHBl U AMUHOKHCJIOTBHI, BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUs. 3a/laHus Ha COCTABIICHHE
YPAaBHEHUM XUMHYECKHX PEaKIUi C y4acTHEM OpPraHUYECKUX BEIIECTB HAa OCHOBAHMHM HX
COCTaBa U CTPOCHMUS

CocraBieHue cxeMm peakuud (B TOM 4HCIE IO MPEAJIOKEHHBIM LIENOYKaM MpeBpalIeHH),
XapaKTEePU3YIOIUX XUMHUYECKHE CBOMCTBA OPraHUYECKHUX COEAMHEHUN OTIENBbHBIX KIIACCOB,
crocoObl HX TMOJY4YeHHUS W Ha3BaHUE OPraHMYECKUX COEAMHEHUH 10 TPUBHUAIBHOM WU
MEXIYHapOIHON CUCTEMAaTUYECKO HOMEHKIIAType.

Pemenue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 33JaHUM Ha CBOWCTBA OpPraHUYECKUX
COEJIMHEHUI OTJENIbHBIX KJIaCCOB

JlabopatopHas padora

JlaGopatopHas pabota “IIpeBpamieHust OpraHM4eCcKrUX BEIIECTB MPU HATPEBaHUU".
[lonyyenune sSTuieHa W U3y4YEHHE €ro CBOMCTB. MojenupoBaHuE MOJEKYd U XUMHUYECKUX
IIPEBpAIICHU Ha IPUMeEpe 3TaHa, STUICHA, alleTUIICHA U JIp.

Tema 4.3.
Nnentudukanms
OpraHUYEeCKHUX
BEIIECTB, UX
3HAYEHUE U
MIPUMEHEHUE B
OBITOBOH U
IPOU3BOJICTBCHH
OUl IeATEeNbHOCTH
yeJIOBEKa

OcHoBHOE cofep:kaHue

TeopeTnueckoe o0yuenue

buoopranuueckue coenunenus. [lpumenenne u Guosoruyeckas poiib yriaeBoaoB. OKucieHue
YIJIEBOJIOB — MCTOYHUK SHEPTUU KUBBIX OpraHu3mMoB. O01acTH MPUMEHEHUS aMUHOKUCIIOT.
[IpeBparenus 6enkoB NMUIU B opranu3Me. buonornyeckue pyHkiuu 0eiakoB. buonornyeckue
(G yHKIMH XUpoB. Pojib opraHnyeckoil XMMHH B PEIICHUH MPOOJIEM MUIIEBON 6€301acHOCTH

Ponb opranndeckoil XUMUU B PEHICHUH MPOOJIEM dHEPTeTUYECKON 0€30MacCHOCTH, B Pa3BUTHHU
MEJIUIIMHBI, CO3/JaHUM HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHUKOB SHEPTHH (QJIbTEPHATUBHBIC
UCTOYHUKH 2Heprun). OmacHOCTh BO3/ACUCTBHS HA KUBBIE OPTraHU3MbI OPTaHUYECKUX BEIIECTB
OTJIETBHBIX KIACCOB (YTJIEBOMOPOABI, CHUPTHI, (DEHONBI, XJIOPOPTaHUYECKUE MPOU3BOIHBIE,
aJIbJACTHUJIBI U JIP.), CMBICII TTOKA3aTeNsl MPEACIbHO JOMYCTUMON KOHIIEHTPAIUU

JlaGopaTopHble 3aHATHS

12
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Jlabopatopnas padota: “UnenTudukarus OpraHMuecKuX COCTUMHEHUN OTIEIBHBIX KJIacCOB”
Nnentudukanuss opraHMuecKux COETUHEHUM OTAENbHBIX KJIACCOB (Ha MPUMEPE albIACTHUJIOB,
Kpaxmaiia, YKCyCHOM KHCJOTbI, O€JIKOB M T.Nl.) C HCIOJIb30BaHHEM HX (U3UKO-XUMHUYECKUX

CBOMCTB M XapaKTepHBIX Ka4yeCTBEHHbIX peakuuil. Jlenatypamnus Oenka IMpH HarpeBaHHU. 2
[IBeTHble peakunu OenkoB. BO3HMKHOBEHHWE AaHAJUTUYECKOTO CHUTHANA C TOYKH 3pEHHUA
XMMHYECKMX IPOLECCOB IIPU IPOTEKAaHUU KAYECTBEHHOW  PEaKkUMH, IO3BOJIAIOIIECH
UACHTU(UIMPOBATh NPEAJI0KEHHbIE OPTaHUYECKHE BEIIECTBA

Konrpossnas CrtpykTypa ¥ CBOMCTBAa OPraHUYECKUX BEIIECTB 2

padora 3

Paznen 5. Kunernueckue v TepMOAMHAMUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHNS XUMHUYECKHUX PeaKIuid 4

Tema 5.1. OcHOBHOE coepKaHue 4 1,2

CxopocTb

XHMHYECKHX Teopernueckoe o0yueHue 2

PeaKIui. CkopocTh peakluu, €€ 3aBUCUMOCTb OT pa3IuYHbIX (PAKTOPOB: HPUPOJBI pearupyrouux

XuMudeckoe BEILIECTB, KOHLIEHTPAlLMM PEarupyroIMX BEIIECTB, TEMIEPATypbl M IUIOIIAAN PEaKIIMOHHOM

paBHOBECUC MOBEPXHOCTH. TermoBbie 3PPEKTh XUMUUYECKUX PEAKINI. DK30- U SHIOTEPMHUUYECKUE, PEAKIUH. 2
OOpatuMocTh peakuuii. XMMHYECKOE PAaBHOBECUE U €r0 CMELIEHUE MO/ ACHCTBUEM Pa3INYHbIX
(akTOpoB (KOHIIEHTpALMsl PEareHTOB WM MPOJYKTOB PEAKIMH, JaBJICHHE, TEMIIepaTypa) sl
CO3J1aHUs ONITUMAJIBHBIX YCIOBUM NIPOTEKAHMS XUMUYECKUX npoueccos. [Ipunnun Jle I1laTense
IIpakTHYecKue 3aHATHSA 2 1,2
Pemenne npakTUKO-OPUEHTUPOBAHHBIX 33JaHUN Ha aHanu3 (PaKTOPOB, BIMSIOMNUX Ha
M3MEHEHHE CKOPOCTU XMMUYECKOH peakluu, B T.4. C HO3ULUHN SKOJOTUYECKH 11€TI€CO00Pa3HOro
NOBEJEHUS] B OBITY U TPYAOBOM JESATEIBHOCTH B LEISIX COXPAHEHHUS CBOEro 370pPOBbS U
OKPYKaroIIEH TPUPOTHOMN CPEMBL. 2
Pemenne nmpakTHMKO-OpMEHTHPOBAHHBIX 3aJaHUM Ha npuMeHeHue npunHiuna Jle-Illarense mns
HaXO0KJICHUS] HalpaBJICHUs CMELICHHUs PaBHOBECHUS XUMHUYECKOH peaklMu W aHaInu3 (akTopoB,
BIIMAIOIINX HA CMEIICHUE XMMUYECKOIO PABHOBECHS

Paznen 6. PacTBopbl 4

Tema 6.1. OcHoBHoOeE coep:KaHue 2
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[TonsTue o TeopeTnueckoe o0yueHue 1,2
pacTBopax PactBopenmne kak ¢usnko-xumuueckuii mpouecc. PactBopel. CrnocoObl MPUTOTOBIECHUS
pacTBOpoB. PacTBopuMocTh. MaccoBas [0yl pacTBOpEeHHOro BemiecTBa. CMbICT TOKa3aTens
MpeleabHO JOMYCTUMOM KOHIUEHTPAllMM U €ro HCIOJIb30BaHHE B OLIEHKE 3KOJIOTHYECKOM
0€30MacHOCTH.
[IpaBuna 5KOJIOTMYECKH IE€TIecOo00pa3HOro MOBEICHUS B OBITY M TPYJOBOH NEATEIBHOCTH B
LEesIX COXPAHEHUS CBOEro 3J0POBbS M OKPYXKAIOIIEW MNPUPOAHONW Cpelbl; OMAaCHOCTb
BO3JICHCTBUSA Ha )KUBBIE OPTaHU3MBbI ONPEICIICHHBIX BEIIECTB.
Pemenue mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JaHWA Ha PACTBOPHI, UCIOIB3YEMbIC B
OBLITOBOM M ITPOM3BOJICTBEHHOM JAEATENLHOCTH YEJIOBEKA
Tema 6.2. OcHOBHOe€ cojiep:KaHue 1,2
Hccrnenopanve  |JlaGopaTopHble 3aHATHS
CBOHCTB Jlabopartopnas paborta «I[IpuroroBneHue pacTBOPOBY.
pacTBOpOB [IpuroToBienne pacTBOPOB 3adaHHOW (MaccoBOM, %) KOHIIEHTpamuu (C MNPAKTHUKO-
OpPUEHTUPOBAHHBIMU BOTIPOCAMU) U OTNPEJICIICHUE CPEbl BOAHBIX PACTBOPOB.
Pemenue 3a7a4 Ha IPUrOTOBJIEHUE PACTBOPOB
IIpodeccnoHaILHO-0PHEHTHPOBAHHOE CO/lep:KaHue (CoiepKaHue MPUKJIATHOTO MOILYJIS)
Pa3ges 7. Xumusi B ObITY M IPOM3BOICTBEHHOI 1eSITEJILHOCTH Y€JI0BEKA 1,2,3

Tema 7.1. Xumusa
B OBITY U
MIPOU3BOJICTBEHH
OU NeATENbHOCTH
YyeJIoBeKa

OcHoBHOE€ coacpkaHuc

Teopernueckoe o0yueHue

Hogeline nOCTMXKEHUST XUMHUYECKOM HAYKM M XHMHUYECKOW TEXHOJOruu. Ponp Xumuu B
00€CTICUeHNN OSKOJOTHYECKOM, DHEPreTHYEeCKOM M THUIIEBOM O€30MacHOCTH, pa3BUTUHU
MeauiuHbL. [IpaBuia nmoucka u aHanu3a XUMUYECKONH MHGOPMAILIUU U3 PA3TUYHBIX HCTOYHUKOB
(Hmay4JHas m yaeOHO-HAy4YHAs JUTEpaTypa, CpeIcTBA MaccoBOM nH(popmamnuu, ceth MHTEpHET)

IIpakTH4ecKkue 3aHATUA

[Touck m aHanMM3 KEMCOB O TMPUMEHCHHH XUMHYECKHUX BEIIECTB U TEXHOJIOTHH C Y4eToM
Oynmymeil mnpodecCHOHANBbHONW JCATEIBPHOCTH 10 TEeMaM: BaKHEWIHWE CTPOUTEIbHBIE
Marepuainbl, KOHCTPYKIMOHHBIE MaTepHayibl, KpPacKu, CTEKJIO, KepaMHKa, MaTepuaibl s
3JEKTPOHMKH, HAHOMATEPHaJIbl, TEKCTHJIbHBIC BOJIOKHA, MCTOYHUKH YHEPIHH, OPTaHUYECKHE U
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MUHEpaIbHBIE YA00pEHUs, IEKAPCTBEHHBIE BEIIECTBA, OBITOBASI XMMHSL.

3ammra: IlpeacrtaBieHue pe3yiabTaTOB pEIICHUS KeWicoB B (opmMe MHUHH-JIOKIAga C
pe3eHTalueH

HpOMe)KyTO‘lHaH arrecrauud 1Mo IMCIHUIIIMHE (3aqu)

Bcero

72

JIj1s XapakTEepUCTUKHN YPOBHSI OCBOEHUSI yUeOHOT0 MaTepualia UCIOJIb3yOTCS ClIeyIoe 0003HaAYEeHHUS:
1 — 03HaKOMUTEINbHBIN (Y3HaBaHHE paHee U3YUYEHHBIX 0ObEKTOB, CBOMCTB);

2 — penpoAYKTUBHBIN (BBIMOJIHEHUE AEATEIBHOCTH 110 00pa3sily, MHCTPYKIUHU WU MO PYKOBOACTBOM);

3 — NpoAyKTUBHBIN (TUIAHUPOBAHUE U CAMOCTOSTEILHOE BBIIOJIHEHHUE JEATENBHOCTH, PELIEHUE MPOOJIEMHBIX 3a/1ay).
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3. YCJOBUS PEAJIM3AIIMMA YUYEBHOM JUCHUIJIAHBI

3.1. TpeOoBaHUAA K MUHUMAJBLHOMY MaTE€PHATbHO-TEXHUYECKOMY 00eceYeHUI0
Peanuzanus nporpaMmbl y4eOHON UCHUIUIMHBI TpeOyeT Haiuyus Y4eOHOro
KaOMHeTa XUMUHU.
OoOopynoBanue yueOHOro kaduHera:

B kaOuHere nMmeeTcst KOMIUIEKT yueHu4uecko Mebenu (Ha 30 mocaouHbIX MECT),
pabodee MecTO IperoaaBaTesi, OCHAIIEHHOE KOMIIBIOTEPOM C BBIXOJIOM B HMHTEPHET U
MHTEPAKTUBHOM JOCKOM, MEMA MPOEKTOPOM, IPHUHTEPOM.

HMeroTcst KOMITIEKThI Y4eOHOM, METOAMYECKON U CITPaBOYHOM JIMTEPATYPHI, TUTAKATHI 110
TemMaM Tmporpammbl.  Mmeercss HeoOxonuMmble MmaTepuaigbl W 00OpyIOBaHUE st
MIPOBEJICHUSI XUMUUYECKUX OMBITOB, MUKPOCKOII, TUTUTKA JiekTpudeckas (Smrt). Kabuner
obopynoBaH nabopantckoit (1mt), mpemaparopckoi (1mir).

Ha crenax kaOuHeTa pa3MelleHbl CTeHAbl ¢ HH(pOpManuedl Mo AUCIUILIMHAM.

[IpenonmaBarenem pa3paboTaH MUIAKTUYECKANW pa3JaTOYHBIM MaTepuanl 1Mo TeMaM
IIPOTPAMMBI.

OoOopynoBanue Jiaboparopuu U padbo4Yux MecT JIAOOPATOPMHU: MEH3YPKH, MUIETKU-
KaneJbHUIbl, TEPMOMETPbI, MUKPOCKOM, JIyMbl, MPEAMETHbIE W TOKPOBHBIE CTEKIA,
IUTAHIIETHl JUIsl  KamneJNbHBIX peakuuid, (uiabTpoBajdbHas OyMmara, MPOMBIBAIIKH,
CTEKJISTHHBIE MMPOOUPKH, PE3NHOBBIE MPOOKH, (POHAPUKHU, HAOOP PEAKTUBOB, CTEKIISTHHBIC
MaJOYKH, IITATUBBI ISl MPOOUPOK; MEPHBIC IUIUH/PHI, BOPOHKH CTEKJISTHHBIC, BOPOHKHU
nenutenbHbie nuanHApudeckue (50-100 mur), cTynku ¢ nectukoM, GapdopoBbie daiku,
OUHIETH, (QuIbTpel OyMakHbIE, BaTa, MapJisi, YacOBbIE CTEKJIA, DSJIEKTPOIUTUTKH,
7abopaTopHbI€ IITATUBbI, CIIUPTOBBIE TOPEJIKH, COUYKHU, MPUOOP IS MOTYUYEHHUS ra3oB
(wn mpoOHWpKa C Ta300TBOJHOM TPYOKOW), Aepikatenu i MPOOUPOK, CKISTHKU IS
XpaHEHUs PEAKTUBOB, pa3JaTOuyHbIe JOTKH, Xxumudeckue crakanbl (50, 100 u 200 mi);
MIMATEIN; MHHIIETHI; TUTEIbHBIC MWL, CEKYHIOMEPHI (TaliMephl), MEpHBIE MPOOUPKU
(1a 10-20 mu1) u mepHbie konoObl (25, 50, 100 u 200 mu), BoasHas 6aHs (WM TepMOCTAT),
CTEKJITHHBIE TAJIOYKH; KOHMYeCKHe KoJIObl s tutpoBanuss (50 u 100 wmu);
WHJUMKATOPHBIE TMOJOCKU Uil ompeaeneHuss pH u ctangapTHas WHIMKATOpPHAs IIKama;
YHUBEpCAJIbHbIN UHAUKATOp; nunetku Ha 1, 10, 50 mu (unu no3aropsl Ha 1, 5 u 10 M),
OIOpEeTKH IJIs TUTPOBaHUsI, MeAUITMHCKHE Mmmpuilbl Ha 100—150 M, mabopaTopHbie W/uiu
aHAMTUYECKHUE BeChl, pH-MeTpbl, CymiIbHBIN MIKad,

3.2. UudopmanuoHHoe odecnieyeHne o0ydyeHust
Ilepeuenb yueOHbIX u3nanuil, UHTepHET-pecypCcoOB, TONOJHUTEIbHOM JIUTEPATYPbI

Jna cmyoenmos

[Nabpuensu O.C. , ®.H.Mackaes, C.IO. [Tonomapesa, B..Tepenun. Xumus. 10 kacc.
[TpoduibHbIl ypoBeHB: yueb. 11 o0meodpaszosar. yupexaennii — M.: Ipoda,2021
Ia6puensia O.C., JIpicoBa I'.I'. Xumus. 11 kmacc. IIpodunbHbii ypoBeHb: yueo. s
ob1eo6pazoBar. yupexaeaui — M.: Jlpoda, 2021
labpuenssa O.C. u np. Xumus qis npodeccuil ¥ CHEIUAIBHOCTEH TEXHHUYECKOTO
npoduis (3MEKTPOHHOE MPHUIIOKEHUE)

Jlna npenooasamens
O6 o6OpazoBanun B Poccuiickoit @Deneparuu. DenepanbHbiii 3aKk0oH Poccuiickoit
®eneparuu ot 29 nexabpst 2012 r. Ne 273-03

30



@denepanbHBI TOCYAPCTBEHHBI 00pa30BaTENbHBIA CTaHAAPT CpPeaHEro (IOJHOTO)
obmiero obpazosanus. Y1B. [Ipukazom MunoOpuayku Poccun ot 17 mast 2012 1. Ne 413
[Tpuka3z Munobpuayku Poccun ot 29 nexabps 2014 r. Ne 1645 « O BHeceHUM U3MEHEHUN
B Mpuka3 MuHUCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoit @eneparuu ot 17 mas 2012
r. No 413 «O6 yTtBepxaeHHH (enepalbHOr0 ToCyIapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHAapTa cpeaHero (MoJHOro) ooero 00pa3oBaHus.

PekoMeHanuu 1o opraHu3alliy MOJy4YeHUsl CpeaHero ooiero oopa3oBaHus B Mpeaenax
OCBOCHHUS 00pa30BaTENbHBIX MPOTPaMM CPEIHEro MpoQecCHOHATILHOTO 00pa3oBaHUs Ha
06a3ze OCHOBHOro oOmero oOpa3oBaHuss C yd4eToM TpeOoBaHMid (eaepaTbHbBIX
rOCYJAapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB W IMOJIy4aeMoW Mpodeccuu WIn
CHEIUAIBHOCTU CpelHero npodeccuoHanbHOro obOpa3zoBaHus (mucbMo JlemaprameHTa
TOCy/IapCTBEHHOM TMOJNUTHUKM B cdepe NOAroToBkH pabdounmx kaapos u IO
Muno6pnayku Poccun ot 17.03.2015 Ne 06-259).

[Mabpuensu O.C. u ap. Xumus s npodeccrii U creruaibHOCTEN TEXHUYECKOTO
npodusist (3MEKTPOHHOE MTPHIIOKECHHE)

Humepnem-pecypcol
pvg.mk.ru - onumnuana «ITokopu BopoObEBBI ropbD»
hemi.wallst.ru - «Xumus. O6pa3oBaTeNbHBIN CAUT IS ITKOJIBHUKOBY
www.alhimikov.net - OOpa3oBaTeNbHBIN CAUT JIJIs1 ITKOJIBHUKOB
chem.msu.su - D1eKTpoHHas GUOINOTEKA IO XUMUU
www.enauki.ru — UHTepHeT-U3/1aHue I yuurenei « EcTecTBeHHbIE HAYKN»
Iseptember.ru - merogmueckas razera "[lepBoe ceHTSIOps"
hvsh.ru - )xypHan «XuMus B MIKOJIE»
www.hij.ru/ -«XuMus 1 )KU3Hb»
chemistry-chemists.com/index.html - snekTpoHHBII KypHaT « XUMUKHA U XUMUS
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOMU JUCIIUIIJIMHBI

KoHTpoib M olleHKa pe3ylbTaTOB OCBOCHMS Y4eOHOW JMCIMIUIMHBI OCYIIECTBISIETCS MPENOJaBaTeieM B IPOIECCE IMPOBEIACHUS
MPaKTUYECKUX 3aHSTHI, TECTUPOBAHUS, KOHTPOJHHOM palbOThl, a Tak)Ke BBINOJHEHUS OOYYAIOUIUMUCS WHAUBUIYAIbHBIX 3aJaHUM,
MIPOEKTOB, UCCIICTIOBAHUM.

Ne | OK/MIK | Moayas/Pazgen/Tema Pe3yabTart 00y4yeHus THbl OLEHOYHBIX MEPONPUATHH
I | OcHoBHOE conepkaHue
1 Paspnen 1. OcHoBBI ®opymposarh
0a3oBbIe NOHATHA U
CTPOEHHS BellecTBa
3aKOHbI XUMHUH
1.1 | OK 01 |Ctpoenue atToMOB CocTaBiATh 1. Tect «CtpoeHne aTOMOB XMMUYECKHUX 3JIEMEHTOB U MIPUPOJIa
XUMHUYECKUX FEMEHTOB U (XUMUYECKHUE (POPMYJIbl  |XUMHUUYECKOM CBSA3H.
IIPUPOAA XUMUYECKOM CBSI3U [COETUHEHUN B 2. 3ajauu HA COCTaBIIEHUE XUMHUECKHUX (HOPMYIT IByXaTOMHBIX
COOTBETCTBUU CO coelMHeHuH (OKCHUIOB, CYIb(OUIOB, TUIPUIOB U T.I1.).
CTENEHbIO OKUCIEHUs  |3. 3alaHus Ha UCIIOJIb30BAaHUE XUMUYECKON CUMBOJIMKH U
XUMHYECKHUX JIEMEHTOB, |Ha3BaHUI COEJUHEHUI 10 HOMEHKIIATYPE MEXKTyHAPOAHOIO
MCXOJISl U3 BaJICHTHOCTH |COI03a TEOPETUUYECKOM U MPUKIAAHON XUMHUHU U TPUBUATBHBIX
U Ha3BaHUH JJIS1 COCTABJICHUS! XUMUYECKHX (POPMYJIT IBYXaTOMHBIX
AIEKTPOOTPUIIATEIBHOCT |COETMHEHUN (OKCUIOB, CYNb()HUI0B, TUIPUIOB U T.II.) U APYTUX
u HEOpPraHMYECKUX COEAMHEHUH OTAENbHBIX KJIaCCOB
1.2 | OK 01 |Ilepuoguueckuii 3aKOH U XapakTepu3oBaThb 1. Tect «Meramnyeckue / HEMETANTHYECKUE CBOICTBA,
OK 02 |rabmuua .M. MenneneeBa |XUMHUYECKHE 3JIEMEHTBI |3JIEKTPOOTPULATENBHOCTD U CPOACTBO K 3JIEKTPOHY XUMHUYECKHX
B COOTBETCTBHHM C UX 3JIEMEHTOB B COOTBETCTBHE C UX 3JIEKTPOHHBIM CTPOECHUEM U
MIOJIO)KEHHUEM B MIOJIOKEHUEM B IEPUOINYECKON CUCTEME XUMUYECKUX JIEMEHTOB
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Ne | OK/TIK Monyas/Pa3znen/Tema Pe3yabTaT 00yuenust Tunbl OeHOYHBIX MEPONIPUSTHI
MePUOANYECKOU H.1. MennaeneeBay.
cucrteMe xumuueckux  |2. [Ipaktuueckue 3a1aHusl Ha yCTAaHOBJIEHUE CBA3U MEXKIY
anemenToB JI.W. CTPOCHHEM aTOMOB XUMHUYECKUX 3JIEMEHTOB U MEPUOTUYECKUM
Menneneena M3MEHEHHUEM CBOMCTB XMMUYECKHUX 3JIEMEHTOB U UX COCIMHEHUN
B COOTBETCTBHH C MojiokeHueM [lepuoandeckoil cucreme.
3. [IpakTUKO-OpUEHTHUPOBAHHBIE TEOPETUUECKUE 3aJaHUS HA
XapaKTepU3alMIi0 XUMUYECKUX 3JIEMEHTOB: «MeTtaynueckue /
HEMETAJTTHYECKHUE CBOMCTBA, DIEKTPOOTPUIIATETLHOCTD U
CPOJICTBO K 3JIEKTPOHY XUMHYECKHX IJIEMEHTOB B COOTBETCTBUE C
UX DJICKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM B IIEPUOIUYECKON
cucrtemMe xummuueckux sjemeHToB /(.M. MenaeneeBay
2 Pa3zpesa 2. Xumnueckue XapaKTepu3OBaTh KounTtpoJsbHas padora
THUIIBI XUMHYE€CKHUX
peakuuu . «CTpoeHue BelleCcTBA U XUMHYECKHE PeaKIUN)
peakumii
2.1 |OK 01 |Tumsl xumuyeckux peakiuii |CocTaBiIsTh peakinu 1. 3agaun Ha COCTaBJICHUE YPABHEHUIN PEAKIIUA:
OK 04 COCJIUHCHUS, — COCIMHEHUS, 3aMEIICHUS, Pa3JI0KCHHS, OOMEHa,

pasnoxeHus, oOMeHa,
3aMeEIlCHHUS,
OKHMCJIUTENLHO-
BOCCTAHOBHUTEILHBIE
peakuuu

— OKHMCIIUTENBbHO-

BOCCTAHOBHUTEIBHBIX PEAKIMi C UCMOIB30BAaHUEM METO/1a
3JIEKTPOHHOTO OanaHca.

2. 3amaym HaA pacyeT MacChl BEIIECTBA WM 00BhEMa

ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WK 00BEMY
OJTHOTO U3 YYaCTBYIOIUX B PEAKI[UH BEILECTB; PACUEThI

Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEaKLUH,
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Ne | OK/TIK Monyas/Pa3znen/Tema Pe3yabTaT 00yuenust Tunbl OeHOYHBIX MEPONIPUSTHI
€CJIM OJIHO U3 BEILLECTB UMEET IPUMECH
2.2 DIIEKTPOIUTHYECKAS CocraBiats ypaBHeHUs |l. 3amaHus Ha COCTABICHHE MOJIEKYJISIPHBIX U HOHHBIX PEaKIUH C
IUCCOLMALNSA ¥ NOHHBIN XUMHYECKUX PEAKLUUU  |y4acTHEM KHCIIOT, OCHOBaHHI U COJIEN, yCTAHOBIIEHUE
oOMeH MOHHOT0 OOMEHa C W3MEHEHHSI KUCIIOTHOCTH CPEIbI
y4acTHEM 2. JlabopatopHas pabdota "TUIbl XUMUYECKUX peakuui"
HEOpraHU4ECKUX
BEILIECTB
3 HccaenoBars crpoenne| KonrpoabHasi padora

Paszpnen 3. CTpoenue n

CBOMCTBA HEOPraHn4€CKuX

BCIIECCTB

M CBOICTBA
HEOPraHUuYeCKUux
BeIleCTB

«CBOMCTBA HEOPTAHNYECKHUX BEIECTB)
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Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTaT 00y4yeHus THunbl OeHOYHBIX MEPONIPUATHH
3.1 |OK 01 |Knaccudukarnms, KnaccudunupoBathb 1. Tect «HoMeHknaTypa u Ha3BaHWE HEOPTAHUYECKUX BELIECTB
I1K.. HOMEHKJIATYpa U CTPOCHHUE |HEOPraHUYECKUe UCXOJSl U3 UX XUMUYECKON (pOPMYJIbI MIIM COCTABIICHUE
HEOPraHMYECKUX BEIIECTB  |BEIECTBA B XUMHYECKOHU (DOPMYIIBI HCXO/S M3 Ha3BAHUS BEIIECTBA 110
COOTBETCTBUHU C UX MEXyHapOIHOHN WM TPUBUATBHON HOMEHKIIATYPE).
CTPOEHUEM 2. 3agayu HA pacyeT MacCOBOM JI0JIM (MAacChl) XUMHUYECKOTO
areMeHTa (COeIMHEHUS) B MOJIEKYJIE (CMECH).
3. [IpakTuyeckue 3agaHus 1o Kiaccuukam, HOMEHKIAType U
XUMUYECKUM (OpMysIaM HEOPTraHUYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB.
4. IlpakTyeckue 3aJaHus HA ONIPEACIICHUE XUMUUYECKON
aKTUBHOCTH BEIIECTB B 3aBUCHMOCTH BUJa XUMUYECKOH CBSI3U U
TUINA KPUCTAIUTUYECKOU PEHIETKH
32 |OKO0l |DPuU3UKO-XUMUYECKHE YcraHnaBinuBaTh 1. Tect «OCOOEHHOCTH XMMHYECKUX CBOMCTB OKCHJIOB, KHCIIOT,
OK 02 |cBolicTBa HEOPraHUYECKUX |3aBUCUMOCTH (DU3HKO- |OCHOBAaHUMU, aM(OTEPHBIX THAPOKCUIIOB U COJICID».
IK... BEILICCTB XUMHAYECKUX CBOMCTB  |2. 3a/1aHMsI HA COCTABJIICHUE YPABHEHUN XUMUYECKUX PEAKLIUM C

HCOPTraHNYICCKUX
BCIICCTB OT CTPOCHUA

Y4aCTHUCM IIPOCTHIX U CIIOKHBIX HCOPTAHNYCCKHUX BCIICCTB!:
OKCHJOB MCTAIJIOB, HEMECTAJIJIOB 1 aM(i)OTepHBIX DJICMCHTOB,
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Ne | OK/TIK Monyas/Pa3znen/Tema Pe3yabTaT 00yuenust Tunbl OeHOYHBIX MEPONIPUSTHI
aTOMOB U MOJIEKYJ, a HEOPTaHWYECKUX KUCIIOT, OCHOBaHUH 1 aM()OTEPHBIX
TaKKe TUMa TUAPOKCHUIOB, HEOPTAHUYECKUX COJIEH, XapaKTEPU3YIOIINX UX
KPUCTAJIINYECKON CBOWCTBA M CIIOCOOBI IOTYYCHHS.
pEeLIeTKH 3. IIpakTUKO-OpUEHTHUPOBAHHBIE TEOPETUUECKUE 3aJaHUS HA
CBOICTBA U MOJTyYeHNUE HEOPTAHUYECKUX BEIIECTB
3.3 |OK 01 |HUnentudukanus Hccnenosath 1. IIpakTUKO-OpUEHTUPOBAHHBIE 3aJaHUs [0 COCTABICHUIO
OK 02 |HeopraHMYECKMX BEHIECTB |KAUYECTBEHHBIE PEAKIUN |XUMUYECKUX PEAKIUI C y4aCTHEM HEOPIraHUYECKUX BEILECTB,
OK 04 HEOpPraHUYECKUX UCTIOJIB3yEeMBbIX IS UX UACHTU(UKALINN.
BEILIECTB 2.JIabGopatopHas padota: “Unentuduxaius HEOPraHMIECKUX
BEIECTB”
4 HccaenoBars crpoenne| KonTpoabHasi padora
Paznen 4. Ctpoenue n . .
. U cBolicTBa «CTpoeHHe U CBOIICTBA OPraHN4YeCKUX BelleCTB)
CBOICTBA OPraHUYeCKUX
OpPraHu4ecKHX
BeIeCTB
BeLEeCTB
4.1 | OKO01 |Knaccudukamus, crpoerne |Knaccuduimponats 1. 3aganus Ha cOCTaBIIEHHUE Ha3BaHUM OPraHUYECKUX
IK... Y HOMEHKJIaTypa OpraHMYECKHE BEUIECTBA |COEAMHEHUN IO TPUBUAIBHOMN WIIM MEXIYHAPOIHOU

OpPTraHNYCCKUX BCIICCTB

B COOTBETCTBHH C UX
CTPOCHUEM

CHUCTEMAaTUYECKON HOMEHKJIATYypE.

2. 3ajaHus Ha COCTABIICHHUE MOJHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX (JOpPMYJT OPTaHUYECKHUX BEIICCTB OTICIbHBIX
KJIACCOB.

3. 3agaum Ha omnpeeeHUe IpoCcTeHIel GopMyIsl
OpraHWYECKOU MOJIEKYJIbI, UCXO/Is U3 AJIEMEHTHOTO COCTaBa

(B %)
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Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTaT 00y4yeHus THunbl OeHOYHBIX MEPONIPUATHH
4.2 |OK 01 |CpoiicTBa OpraHM4ecKux YcranaBiuBaTh 1. 3agaHus Ha cOCTaBlIEHHE YPAaBHEHHUI XUMUUECKUX PEAKIIUN C
OK 02 |coenuHeHuit 3aBUCUMOCTb (PU3UKO- |y4acTHEM OPraHWYECKHX BEIIECTB HA OCHOBAaHUHU UX COCTaBa U
OK 04 XUMUYECKUX CBOUCTB  |CTPOCHMS.
IK... OpraHMYECKHX BelIeCTB |2. 3aJjaHus Ha COCTABJICHUE YPAaBHEHUI XUMHUECKUX PEAKIUN,
OT CTPOEHUS MOJIEKYJl  |MJUTIOCTPUPYIOLIUX XUMUYECKUE CBOICTBA C YYETOM MEXaHU3MOB
IIPOTEKAHHUsI TaHHBIX PEAKLIUHA U TEHETUYECKOU CBSA3H
OpPraHWYECKHUX BEILIECTB PA3HBIX KJIACCOB.
3. PacuerHble 3a1a4n 110 ypaBHEHUSAM PEAKLUHU C y9aCTHEM
OpraHUYECKHUX BEILECTB.
4. JlabopatopHas pabota “[IpeBpallieHrs OpraHu4ecKux BeIIeCTB
py HarpeBaHuM"
4.3 |OK 01 |Mnpentudukaius HUccnenosats 1.ITpakTUKO-OpUEHTUPOBAHHBIC 3aJJaHUS TIO COCTABIICHUIO
OK 02 |oprannueckux BEIIECTB, UX |KAUE€CTBEHHBIC PEAKIIMU |XUMUYECKUX PEAKINI C y4aCTHEeM OPTaHUYECKUX BEIIECTB, B T.4.
OK 04 |3HaueHHe M NPUMEHEHUE B |OPTraHUYECKUX MCIOJIb3YEMBIX ISl X UACHTH(PUKALIUN B OBITY U
[1K... OBITOBOW U COCJIMHEHUM OTIEJIbHBIX |IIPOMBIIIJIEHHOCTH.
IIPOU3BOJICTBEHHOU KJIaCCOB 2.JIabopatopHas pabota: “UneHTHHUKAIISI OPraHUIeCKUX
NEeATEIbHOCTH YEJIOBEKa COEIMHEHUH OT/IEJbHBIX KJIACCOB”
5 Paznen 5. Kunernueckue u | XapakTrepu3oBaTh

TePMOAMHAMUYECKHUE
3aKOHOMEPHOCTH
NPOTEKAHUS XUMHYECKHUX
peakumi

BJIMSIHME Pa3JINYHBIX
(paxkTopoB Ha
paBHOBecHe U
CKOPOCTHh XMMHUYECKHX
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Ne | OK/TIK Monyas/Pa3znen/Tema Pe3yabTaT 00yuenust Tunbl OeHOYHBIX MEPONIPUSTHI
peakumu
5 |OKO0l |CkopocTh XUMHUYECKUX XapakTepu3oBaTh IIpakTHKO-OpHEHTHPOBAHHBIE TEOPETUUECKUE 3aJaHUS HA AHAJIU3

OK 02 |peakuuii. XuMHUYECKOE BJIMSIHME KOHIICHTpAIMK |(haKTOPOB, BIUSIOUIMX HA U3MEHEHUE CKOPOCTH XUMUYECKOM

IIK... |paBHOBecue pearupyrommx BeECTB (peakunu. [IpakTHKO-OpueHTUPOBAaHHBIC 3aaHKs HA IPUMEHEHUE
U TEMIIEpATyphl Ha npuHuumna Jle-Ilarense 11 HaX0KICHHs HAIIPABJICHUS
CKOPOCTb XMMHMUYECKHUX |CMEIIECHHs PABHOBECUSI XMMUYECKON PEAKLIMU U aHAJIN3
peakiuin (bakTOpOB, BIUSIOIIMX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS
XapakTepu3oBaTh
BIIMSIHUE NU3MEHEHHUS
KOHIICHTPALIMK BEUIECTB,
peakuuu cpenbl U
TEeMIIepaTyphl Ha
CMELIEHNE XUMUYECKOTO
paBHOBECUS

6 HccaenoBarp
Pasaen 6. PacTsophi HCTHHHBIE PACTBOPBI €
3a/laHHBIMH
XapaKTePUCTUKAMH
6.1 | OK 01 [IlonsiTue o pacTBOpax Paznuuath UCTUHHBIC 1. 3amaun HAa TPUTOTOBJIEHHUE PACTBOPOB.
OK 02 pacTBOpLI 2. IIpakTUKO-OpUEHTUPOBAHHBIE PACUETHBIC 3aJaHNs HA
IIK ... JUCTIEPCHBIE CUCTEMBI, UCTIOJIb3yEeMble B OBITOBOW U
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Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTaT 00y4yeHus THunbl OeHOYHBIX MEPONIPUATHH
IIPOM3BOJICTBEHHOM JESTEIBHOCTH YEJI0BEKa
6.2 | OK 01 |UccnenoBanue cBOMCTB Uccnenosates pusuko- |JlaboparopHast pabora
OK 04 |pacTBOpOB XUMHUYECKHe cBoiicTBa  |“IIpuroroBieHue pacTBOpoB”
IIK ... UCTHHHBIX PaCTBOPOB
IT | IIpodeccHoHAILHO-OPHEHTHPOBAHHOE COiepPKaHMe (CoepKaHue NPUKJIATHOT0 MOAYJI)
7 Paszpnesn 7. OuenuBatb 3ammura Keiica (¢ yueroM Oyayuiei npogeccuoHaIbLHON

Xumus B ObITY U
MPOU3BOJACTBEHHOM
NAeATeJIbHOCTH Ye10BeKa

nocJieACTBUs OLITOBOI
U NPOU3BOJACTBEHHOU
AesiTeJIbHOCTH
YeJi0OBeKa ¢ MO3NINui

AesITeJIbHOCTH)

IKOJIOTHYEeCKOoii
0e30ImacHOCTH
OK 01 |Xumus B ObITY U OreHuBaTh Keiic (¢ yueTom Oyaymieit mpodeccuoHaIbHON NeATeTbHOCTH)
OK 02  |mpou3BOCTBEHHOM MMOCJIENCTBUS OBITOBOM U |BO3MOKHBIE TEMBI KEHCOB:
OK 04 |mesTenpHOCTH YeloBeEKa MPOU3BOJICTBEHHOM 1. TloTrernieHne KMMaTa ¥ BEICBOOOKICHHE Ta30BBIX THAPATOB
OK 07 JICATCILHOCTH YEJIOBEKA |CO JIHA OKeaHa.
IIK ... C O3ULINN 2. Bynymue maTepuansl sl aBUa-, MallluHO- U
9KOJIOTHYECKOM MPUOOPOCTPOCHHS.
0€30MacHOCTH 3. HoBble MaTepuaiibl AJisi COTHEUHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE PACTUTEIBHBIX IPENApaTOB
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IIpuMmepHbIe TeMbl pedepaToB (10KJIAT0B), HHAMBHAYAJIbHBIX IPOEKTOB

* bHOTEXHOJIOTUS U TeHHasl MHXeHepus — TexHoaoruu XXI Beka.

* HanorexHonorus kak mpuOPUTETHOE HAIMpaBJIECHUE Pa3BUTHS HAYKU U MPOU3BOJCTBA B
Poccuiickoit ®eaepanuu.

* CoBpeMEHHbIE METO/IbI 00€33apaKUBaHUS BOIBI.

* ANJ10TpOINIHS METAJUIOB.

* Xusznsb u nesrenpHocts .M. MeHeneena.

* «[lepnoguyeckomy 3aKoHy Oyayllee HE TPO3UT Pa3pyIICHUEM. . ).

* Cunres 114-ro anemenTa — TpuyM@d poccHiicKuX (pU3NKOB-1EPILIUKOB.

* M30TomsI Bopopoaa.

* lcnonbp3oBaHne palnOaKTUBHBIX U30TONIOB B TEXHUYECKUX LIEIIAX.

* PenTtrenoBckoe u3ayyeHue 1 ero UCojib30BaHUE B TEXHUKE U MEIULIMHE.
* [I1a3ma — 4eTBEpTOE COCTOSIHUE BEIIECTBA.

* AMop(HbIe BelecTBa B IPUPOJIE, TEXHUKE, OBITY.

* OxpaHa OKpyXawIled cpeabpl OT XMMHYECKOro 3arps3HeHus. KomaumuecTBeHHbIE
XapaKTEPUCTUKH 3arpsA3HEHMSI OKPYKAIOIIEH CPEbI.

* [IpuMeHeHue TBepAOro U ra3o00pasHoro okcua yriaepoaa (IV).
* 3anUTa 030HOBOT'O 3KpaHa OT XUMUYECKOTO 3arps3HEHUS.

* [I'pyOomucmepcHbie  CHUCTEMBI, WX KIACCH(HUKAIMS W  HUCIOIH30BAHHE B
npodeccuoHaNbHON AeSITEIbHOCTH.

» Kocmernueckue renmu.

* [IpumeHeHne CyCIIeH3ui U OMYJIbCUM B CTPOUTEIILCTBE.

* MuHepassl ¥ TOpHbIE TOPOJIbl KAK OCHOBA JTUTOC(EPHI.

» PacTBOpBI BOKpYT Hac. TUIbI pacTBOPOB.

* Boxa kak peareHT u Kak cpea il XMMHAYECKOro Ipouecca.

* J)Kusnsp u nearensHocTh C. AppeHuyca.

* Bxiiag 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTUE TEOPUH IEKTPOJUTUIECKON TUCCOLMALINH.

M yCTpaHeHI/Ie KCECTKOCTH BOJLI HA IMMPOMBIIIJICHHBIX MMPCANIPUATHAX.
_-CepHa;I KHCJIOTA — «XJ1€0 XUMUYECKOM IMPOMBIIIJICHHOCTH)).

* lcrionp3oBaHre MUHEPATBHBIX KHCIIOT HA MIPEANPUATUSIX PA3IMIHOTO MPOQUIISL.
* OKCHUJBI M COJIM KaK CTPOUTEIbHBIE MaTEPUATIbI.

* lcropus rurca.

* [loBapeHHas COJb KaK XUMUYECKOE ChIPHE.

* MHoronukuii KapOOHAT KalblUs: B IPUPOJIE, B IPOMBILUIEHHOCTH, B OBITY.

* Peakiiuu ropeHust Ha MPOU3BOJICTBE U B OBITY

* BupTyajibHOE MOAEITUPOBAHUE XUMUYECKUX ITPOLIECCOB.

* DJIEKTPOJIN3 PACTBOPOB JIEKTPOIUTOB.

* DJIEKTPOJIN3 PACIUIABOB AJIEKTPOJIUTOB.

® HpaKTI/ILICCKOG IMPUMCHCHHUEC DJJICKTPOJIN3a: pa(i)I/IHI/IPOBaHI/Ie, TaJIbBaHOIIJIaCTHUKA,
TaJIbBAaHOCTCI'UA.

40



* Mcropus nosry4eHust 1 IpOU3BOJICTBA AIFOMUHMUSL.
* DJIEKTPOJIMTHUECKOE TIOJyUeHUE U paPUHUPOBAHUE ME/IH.
* Xu3znb u nesrenpHocTh 1. J[3BH.

* Pojib METAJUIOB B UCTOPUU YETOBEUECKON IUBUIIMU3ALMH.

Ucropus oredecTBeHHOW uepHOW MeTauryprud. COBpEMEHHOE METaJLTypruueckoe
IIPOU3BOJICTBO.

* Mctopust 0Te4eCcTBEHHOM LIBETHOW METaJulypru. Pojap METauIoB U CILIABOB B HAy4HO-
TEXHUYECKOM IIporpecce.

* Koppo3ust MmeTayuioB 1 crioco0bl 3alUThl OT KOPPO3HUU.

* lHepTHbIe UK 01aropoIHbIE rasbl.

* Poxx1aroniye cosm — rajJoreHsl.

* lcTopus mBencKoN CIIMYKH.

* lcTopust BOSHUKHOBEHUS U Pa3BUTUS OPTaHUYECKON XUMUHU.
* JKusnsb u nearensHocts A.M. byTiieposa.

* Butanusm u ero kpax.

* Ponp oTedyecTBEHHBIX YYCHBIX B CTAHOBJICHMU W PAa3BUTHU MI/IpOBOﬁ OpFaHquCKOﬁ
XUMHU.

® COBpeMCHHBIe npeACTaBJICHHA O TCOPHUU XUMHUYCCKOTO CTPOCHUA.
* DKOJIOTHYECKHE aCIIEKThI UCITOJIb30BAHUS YIJIEBOAOPOAHOTO ChIPhA.

*DKOHOMHUYECKHE aCIIEKThI MCKAYHAPOAHOTO COTPYAHHYCCTBA II0 HMCIIOJIb30BAHHUIO
YTJIICBOOOPOAHOTO ChIPbA.

* Hctopusi OTKpeITHUS M pPa3pabOTKKW Ta30BbIX M HEPTAHBIX MECTOPOXKACHUN B
Poccuiickon ®@enepannu.

* X¥MHS YTJIEBOJOPOJAHOTO ChIphs U MOs Oyayiast mpodeccus.

* YI1eBoIOpOAHOE TOILTMBO, €r0 BUAbI M HA3HAUCHHE.

* CHUHTETHYECKHUE KayUyKU: UCTOPUS, MHOI000Opa3ue 1 MepCreKTUBHI.

* Pe3HOTEXHUYECKOE MPOU3BOJICTBO U €r0 POJib B HAYYHO-TEXHUYECKOM MIPOrpecce.

* CBapo4HOE NMPOU3BOJCTBO U POJIb XMMUHU YTIIEBOJAOPOJIOB B HEH.
*Hed1b 1 ee TpaHCIOPTHPOBKA KaK OCHOBA B3aMMOBBITOIHOTO MEKIYHAPOIHOTO
COTpYIHUYECTBA
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