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I[TOACHUTEJIBHAA 3AIINCKA

[Tporpamma o0meo6pazoBaTenbHON YI4eOHON TUCIUTUIMHBI «XUMHS TpeTHA3HAYEHA IS
M3YYEHHUS XUMUH B KOJUIEIKE P peann3alii 00pa3oBaTeIbHOM MPOrpaMMbl CPETHETO OOIIETO
o0Opa3oBaHusi B TIIpelesiax OCBOCHHS OCHOBHOW TNpodecCHOHANbHOW 00pazoBaTeIbHOM
nporpammbel  CITO 15.02.19 CpapouHoe mNpou3BOJACTBO — 0Oa30Bas IOATOTOBKA Ha 0Oase
OCHOBHOT'O 00111ero 00pa3oBaHMs MPU MOATOTOBKE CHEIMAINCTOB CPETHETO 3BEHA.

[Iporpamma pazpadorana Ha ocHoBe TpeboBanuii ®I'OC cpenHero odiero oopa3oBaHusl,
MPEIBSABISEMBIX K CTPYKTYPE, COACPKAHHUIO M Pe3yJbTaTaM OCBOCHHS Y4eOHOU UCIUTUIMHBI
«Xumusy, DI'OC CIIO 09.02.09 Beb-pa3paboTka B COOTBETCTBUHU ¢ PekomMeHaausaMu 1mo opra-
HU3AIMH TIOJIYYeHHUs] CPEeAHEro o0mero o0pa3oBaHus B Mpeaesiax OCBOCHHUSI 00pa3oBaTEIbHBIX
IporpaMM cpesiHero npodeccnoHanabHOro 00pa3oBaHus Ha 6a3e OCHOBHOrO 00IIero oopazoBa-
HUS C Y4eToM TpeOoBaHUi (hefepaibHBIX TOCYAaPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHIAPTOB U
MOJIy4aeMoOil CIelnaIbHOCTU CpeqHero nmpodeccuoHanbHOro obpasoBanus (mucekMmo [lemapra-
MEHTa roCyIapCTBEHHON MOJUTHKH B chepe MOAroToBKH padounx kaapos u 110 MunobOpuay-
ku Poccun ot 17.03.2015 Ne 06-259).

B mporpammy BKITIOYEHO COCpKaHHE, HAMPABICHHOS HAa (OPMHUPOBAHUE y CTYICHTOB
KOMIIETEHIIUH, He0OX0oauMBIX 11 KadecTBeHHOro ocsoeHus OIIOII CIIO na 6a3e OCHOBHOTO
o01iero oOpa3oBaHMs C MOJYYEHHEM CPEAHEr0 OOIIero 0Opa3oBaHMS; IPOTPAMMBI MOITOTOBKH
cnenuanuctos cpeanero 3seHa (IIIICC3).

[TporpaMMa MOXET MCIOJIB30BATHCS JAPYTUMHU MPOPECCHOHATBHBIMU 00pa30BaTEIILHBIMU
OpraHM3alMsIMH, Peau3yIOUMMU 00pa30BaTeIbHYI0 MPOrpaMMy CpeaHero oobiiero odpazoBa-
uus B npenenax ocsoerus OITOIT CITO Ha 6a3e oCHOBHOTO 00IIero 00pa3oBaHMs MPOTPAMMEI
MOJrOTOBKH CIEIHAIKCTOB cpeanero 3sena (IITICC3).



OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUILIAHBI «XUMMS»

XuMUS - 3TO HayKa O BEIIECTBAaX, UX COCTaBE M CTPOCHUH, CBOWCTBAX U MPEBPAIICHUSAX,
3HAYEHUU XUMHUYECKHUX BEIIECTB, MATEPUAJIOB U MPOIIECCOB B MPAKTUYECKOM EATEIBHOCTH Ye-
JIOBEKa.

Copepxanue o61eo0Opa3zoBaTeNbHON y4eOHON NUCHUIUIMHBI «XHUMHUS» HaNpaBlIeHO Ha
YCBOCHHE 00YYaIOIIUMHUCS OCHOBHBIX MOHSTHIA, 3aKOHOB U TEOPUI XMMHUU; OBJIAZICHUE YMECHHUSI-
MU HaOJIOIaTh XMMHYECKUE SIBJICHUS, MPOBOJIUTh XMMHUYECKUN HKCIEPUMEHT, MPOU3BOIUTDH
pacyeTbl Ha OCHOBE XMMHUYECKUX ()OPMYIT BEUIECTB U YPABHEHUI XUMHUECKUX PEAKIIUH.

B nporecce nzydenuss XuMuu y oOydaroluxcsi pa3BUBAIOTCS 103HABATEIbHBIE HHTEPECHI
U MHTEIUIEKTYaJbHbIE CIIOCOOHOCTH, OTPEOHOCTH B CaMOCTOSITENIbHBIE NMPHOOPETEHUsI 3HAHUI
[0 XUMUU B COOTBETCTBHH C BO3HUKAIOLIUMU KU3HEHHBIMU MPOOIeMaMH, BOCIIUTHIBaeTCs Oe-
PEKHOE OTHOMICHUS K MPUPOJIE, TOHUMAHKE 3/I0pOBOT0 00pa3a KU3HH, HEOOXOJUMOCTH TPEIy-
MPEeKICHUS SIBJICHUM, HAHOCALIUX BpeJ 3J0pPOBbI0 M OKpyxkatouieil cpeae. OHU OCBaMBaIOT
MIPUEMBI TPAMOTHOTO, 0€30ITaCHOTO MCIOIb30BAHUS XUMHUECKUX BEIIECTB U MaTEPHAIIOB, MIPH-
MEHSIEMBIX B OBITY, CEJIbCKOM XO3SIIICTBE U Ha IPOU3BOCTBE.

B nporiecce n3ydeHus XUMHUU TEOPETUIECKUE CBEICHHS TOTIOJHSIOTCS IEMOHCTPAIMSIMH,
1a60pPaTOPHBIMU OIBITAMU U MPAKTHUECKUMHU 3aHATUAMU. 3HAYUTEIbHOE MECTO OTBOJUTCS XH-
MHYECKOMY dKcnepuMeHTy. OH OTKPBIBAaET BO3MOXKHOCTH (POPMHUPOBATH Y OOYUAIOMIMXCS CIie-
[UalbHbIE TPEIMETHBIE YMEHHUA: paboTaTh C BEIIECTBAMH, BBHIMOIHITH MPOCTHIE XUMUYECKUE
OTIBITBI, YYUTh O€30MaCHOMY M 3KOJOTHYECKH T'PAMOTHOMY OOpaIlleHHIO C BEIIECTBAMH, MaTe-
pHUalaMy U TIpoIieccaMy B OBITY U Ha IPOU3BO/ICTBE.

B mpornecce n3ydeHuss XumMun BaXHO (popMupoBaTh HHPOPMAITMOHHYIO KOMIIETEHTHOCTh
oOyuatomuxcs. [loaTroMy mpu opraHuzanuy camMOCTOATEIbHOU pabOThl HEOOXOIUMO AKLIEHTHU-
poBaTh BHUMaHHE 00y4aromuxcs Ha MOUCKe HH(POPMALUY B CPEICTBaX MaccMenna, MiHTepHere,
y4eOHOU M CHEeNHabHON JINTEPAType C COOTBETCTBYIOIIUM OGOPMIICHHEM U IMPEACTaBICHHEM
pe3yJIbTaToB.

N3yuenne o0OmeobpazoBaTeabHON y4eOHOW JUCHUIUIMHBL «XHMHS»  3aBepllaeTcs
MOJABEACHUEM HTOTOB B (popme nuddepeHIMpoBaHHOTO 3a4e€Ta B paMKax MPOMEKYTOUHOU
arrectauuu cryaeHToB B mporecce ocBoeHuss OIIOIT CITO ¢ nomydeHunem cpenHero oouero
obpazosanus (ITTICC3).



1. ACIIOPT PABOYEWM ITPOI'PAMMBI YYEFHOU JJUCIHUILINHBI

Xumus

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

[Tporpamma y4eOHOM TUCHMILIMHBI SBJISETCS YaCThIO MPOrPaMMbl OJATOTOBKU CHEIMATNCTOB
cpennero 3BeHa (IIIICC3) B cootBerctBUM ¢ PI'OC cpemnero oOmiero o0pa3oBaHHS IO
cneuuansHoctu CITO 15.02.19 Crapounoe mpon3BOICTBO — 0a30Bast MOArOTOBKA.

1.2. MecTo y4eOHOI TUCHMIUINHBI B CTPYKTYpPe OCHOBHOM npodeccHoHATIbHOM 00pa3oBa-
TeJIbHOI MPOrpaMMBblL:

Bxoaut B coctaB o0mux 00s3aTeIbHBIX JIJISI OCBOSHHS 00111€00pa30BaTeNIbHBIX JUCIUIUIAH T10
BceM npopwsim CIIO, u3 mpenmernoit odnactu «EcrectBennbie Hayku» PI'OC cpeanero oOriero
oOpa3oBaHHs.

1.3. Heau u 3amaum y4eOHOH NUCHUILUIMHBI — TPeOOBaHHMS K Pe3yJbTaTaM OCBOEHHS
Y4eOHOM TMCHUIINHBI:

Coneprxanue mporpaMMbl « XMMHsI» HAIIPABICHO HA JOCTH)KEHHUE CIETYIONINX LEeNeH:

¢dbopmMHpoBaHHUE y OOYYaIOLIMXCS YMEHHUsS OLEHUBATh 3HAUUMOCTb XUMHYECKOTO 3HAHMS
JUISL KaXKI0T0 YEI0BEKA;

¢dbopmupoBaHre y 0OydYaIOMIMXCS IEJIOCTHOTO MPEACTABICHUS O MUPE W POJIM XHMHUHU B
CO3JIaHMH COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTHHBI MHPA; YMEHHS OOBSICHATH O0OBEK-
TBhI ¥ IPOLIECCHI OKPYXKAIOLIEH AEHCTBUTEIBbHOCTH: IPUPOAHON, COLIMAIIBHON, KyJIbTYPHOH,
TEXHUYECKOHU CPENIbl, — UCIOJIB3Ysl I ’TOTO XUMHYECKUE 3HAHMUS;

pa3BUTHE y 00y4alOLIMXCsl YMEHMH pa3indarh (hakThl U OLEHKH, CPABHUBATH OLIEHOYHBIE
BBIBOJIbI, BUJIETh UX CBS3b C KPUTEPUAMHU OLICHOK U CBSI3b KPUTEPUEB C ONPEACIICHHON CHC-
TEeMOH IIEeHHOCTEH, POPMYITUPOBaTh U 00OCHOBBIBATH COOCTBEHHYIO TIO3HIIUIO;
npuodpeTeHne 00yJaroLMMHCS OMbITa Pa3HOOOPA3HOH NeATeNbHOCTH, TO3HAHUS U CaMO-
ITIO3HAHMS; KIKOYEBBIX HABBIKOB, UMEIOIIUX YHUBEPCAIBHOE 3HAYEHUE JUI PA3JIMYHBIX BU-
JIOB JIEATEIIbHOCTU (HaBBIKOB PELICHUs MPOoOJIeM, IPUHATUS PelIeHUH, IOUCKa, aHAJIN3a U
00paboTku MHpOpMauy, KOMMYHUKATUBHBIX HAaBBIKOB, HABBIKOB M3MEpPEHUMN, COTPYAHU-
4yecTBa, 0€30MacHOro 0OpaleHNs ¢ BeIeCTBAMU B IOBCEAHEBHOM KU3HN).

OcBoeHue coiepKaHus y4eOHOU TUCIUTITUHBI « XUMUS», 00ECIIEYUBAET JOCTHKEHHUE CTYICH-
TaMH CHEAYIOIIUX PE3YIbTATOB:

JINYHOCTHBIX:

YYBCTBO TOPJOCTH M YBa)KEHUS K MCTOPUU U JOCTHUKEHHSIM OTEYECTBEHHON XUMHYECKON
HAyKH; XUMUYECKH TPAMOTHOE MOBEeHHE B MPodhecCHOHANbHON AESITeTbHOCTH U B OBITY
MIpH OOpaIICHAH ¢ XUMHYSCKUMH BEIIECTBAMH, MaTepUaIaMH U IIPOIIECCaMU;

TOTOBHOCTh K MPOJOJDKEHUI0 00pa30BaHUsl W TOBBINICHHUS KBaTU(UKAlUU B W30paHHOU
npodeccHoHaNbHOM eATeTbHOCTH U O0OBEKTUBHOE OCO3HAHHE POJIM XUMUYECKUX KOMIIE-
TEHIIMH B DTOM;

YMEHHE HUCIIONIb30BaTh JOCTHKEHUSI COBPEMEHHON XMMHUECKON HAYKH M XMMHUYECKHUX TeX-
HOJIOTUW JIsl TIOBBIIIIEHHUS] COOCTBEHHOT'O HMHTEIEKTYaIbHOTO Pa3BUTHS B BHIOpaHHOMN
po¢eCCUOHATBHON JEATETFHOCTH;

MeTanpeIMeTHbIX:

WCIIOJIb30BaHNE PA3IMYHBIX BUJIOB TIO3HABATEILHOM JISATEIIBHOCTH U OCHOBHBIX HHTEIIICK-
TyaJIbHBIX Omepanuii (IOCTAaHOBKY 3a/1a4v, (pOpMyTHpOBAHUS THIIOTE3, aHAIM3a ¥ CHHTE3a,
CpaBHEHHUs, 00OOIICHHS, CUCTEMAaTH3alliH, BBISBICHHUS IPUYUHHO-CIIEICTBEHHBIX CBS3EH,
MTOVICKA aHAJIOTOB, (OPMYITUPOBAHUS BBIBOJOB) JIJIS PEIICHUS ITOCTABICHHOMN 3aJ1auH, TPH-
MEHEHUE OCHOBHBIX METOJ/IOB MMO3HAHUs (HAOIIOICHUS, HAYYHOTO SKCTIEpUMEHTA) JIJIs U3Y-
YCHHS PA3IMYHBIX CTOPOH XMMHYECKHX OOBEKTOB H TPOIECCOB, ¢ KOTOPHIMH BO3HUKAET
HE0OXOIMMOCTh CTAIKUBATHCS B MpodeccHoHanbHOU cdepe;

WCIOJIb30BAaHNE PA3TUYHBIX NCTOYHHKOB JISI TIOJMYyYSHUS] XUMUYEeCKONH HH(pOpMAIK, yMe-
HUE OIECHUTHL €€ JOCTOBEPHOCTH JUISI JTOCTHIKEHHUS XOPOIIUX PE3YJIbTaTOB B MPOQECCHO-
HaJIbHOM cdepe;



npeIMeTHbIX:

c(hOPMHUPOBAHHOCTh MPEJCTABICHUNH O MECTE XMMHUU B COBPEMEHHOW HAYYHOW KapTHHE
MHUpa; TOHUMAaHUE POJIM XUMHUHU B (OPMUPOBAHUU KPYro3opa v GyHKIHOHAIBHOM IrpaMoT-
HOCTH 4Y€JIOBEKa JIJISl PEILICHUs] MPAKTUYECKUX 3a/1a4;

BJIa/ICHUE OCHOBOIIOJIATAIOUIUMHU XUMHUUECKUMHU MOHSATUSMHU, TEOPUSMHU, 3aKOHAMU U 3aKO-
HOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAaHUE XUMUYECKOW TEPMUHOIOTHENH U CUMBOJIUKOM;
BJIAACHUC OCHOBHBIMU MCTOJAMH HAYYHOI'O IMO3HAHHA, UCIIOJIb3YEMbIMU B XUMHUMU: Ha6JIIO-
JICHHEM, OMHUCaHHEeM, MU3MEpPEHUEM, IKCIEPUMEHTOM; yMEHHE 00padaTbiBaTh, OOBACHATH
PE3YIbTATHI IPOBCACHHLIX OIIBITOB U JCJIaTh BBIBOJbI; TOTOBHOCTH U CHOCO6HOCTL npumce-
HSATh METO/IbI TO3HAHUS MPU PELICHUH NMPAKTUYECKUX 33]1aY;

C(bOpMI/IpOBaHHOCTB YMCHHSA JaBaTh KOJWUYCCTBCHHBIC OLICHKU U MMPOU3BOJUTL PACYCThI 110
XUMHAYECKUM (OpMYJIaM U ypaBHEHUSIM;

BJIaJICHUE MIPABUJIAaMU TEXHUKU O€30MaCHOCTH MPHU HCIOIb30BAaHUH XUMHUUYECKHUX BEIECTB;
c(OpMUPOBAHHOCTH COOCTBEHHOM MO3ULIMU MO OTHOUICHHIO K XUMUYECKOH MH(pOpMaluu,

HOquaCMOﬁ M3 Pa3HbIX HCTOYHHUKOB.

1.4. Ilnanupyemble pe3yabTaThl 0CBOeHHMS 0011e00pa30BaTeIbHOH IHCHUILIHHBI B COOT-

BercTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Kox u naumenoBa-
HHe (popMHUpPYyeMBIX
KOMIIEeTeHIM A

HJ'IaHI/IpyeMLIe PE3yJbTATHI 0OCBOCHUA TUCIHHUIIJIMHBI

Oﬁmne1

,Z[ﬂcuﬂn.lmﬂapHble2

OK 01. BeiOupars
CIIOCOOBI PEIICHUS
3as1a4 nmpodeccuo-
HAJIBHOM JIeSITeIbHO-
CTU PUMEHHUTEIBHO
K Pa3JInYHBIM KOH-
TEKCTaM

B uacTtu TpyaoBoro BocnuTa-
HUS:

- TOTOBHOCTb K TpPYAY, OCO3Ha-
HUE LIEHHOCTH MacTepcTBa, TPY-
IOII00HE;

- TOTOBHOCTh K AKTHUBHOHM Jes-
TEBHOCTH TEXHOJIOTUYECKOW H
COL[MAJIbHOW  HAIPaBJICHHOCTH,
CIIOCOOHOCTh MHUIUUPOBATh,
IUTAHUPOBATh M CAMOCTOSITEIILHO
BBITMIOJIHATE ~ TaKyl  JIesITelb-
HOCTb;

- UHTEpEC K pa3In4HbIM chepam
npoeCCUOHATIBHON /1€ATENIbHO-
CTH,

OBiaieHne YHHMBepCaJIbHbIMHU
y4eOHbIMH T03HABATEIbHBIMU
AeCTBUAMU:

a) 0a3zoBble JOornyYecKue Jei-
CTBHA:

- CaMOCTOSITENBHO (opMyIHpO-
BaTh U AaKTyaJU3UpOBATh IMPO-
OieMy, paccMmarpuBaTh €€ BCe-
CTOpPOHHE;

- YCTaHABIIMBAaTh CYIECTBEHHBIN
MPU3HAK WM OCHOBAHUS IS

- BIAJCTh CUCTEMOM XWUMHUYCCKUX 3HAHMI,
KOTOpasi BKJIKOYAET: OCHOBOIIOJIArarollne
HOHATUS (XMMHUYECKUN DJIEMEHT, aToM,
JJIEKTPOHHAs 000JI0YKa atoma, s-, p-, d-
AJIEKTPOHHBIE OPOUTAI aTOMOB, HOH, MO-
JEKyJla, BaJIEHTHOCTb, D3JIEKTPOOTPULIA-
TENbHOCTh, CTEIIEHb OKUCIIEHUS, XUMHYe-
CKasl CBsI3b, MOJIb, MOJIIPHAsl Macca, Mo-
JSpHBIA  00BEM, YIJIEPOJHBIA  CKeJeT,
(yHKIIMOHANBHAS TPYIINA, paguKkai, H30-
MepHsi, U30MEphl, TOMOJIOTUYECKUH PsI]I,
TOMOJIOTH, YTJIEBOJOPOABI, KHUCIOPOA- U
a30TcoJiepXKalllie COEJUHEHUs, OMOJIOTHU-
YeCKHd aKTHBHBIC BeliecTBa (YIIIeBObI,
XKUpPbI, O€NKH), MOHOMEp, MOJUMEp,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISAP-
Hbl€ COEJUHEHMS, KpPUCTAIMYECKas pe-
LIEeTKA, THUIBl XWMHUYECKHX peakluiu
(OKHCIUTENBHO-BOCCTAHOBUTENbHBIE, JK-
30-M SHAOTEPMUUYECKUE, PEAKIIUN HOHHOTO
oOMeHa), pacTBOp, DIAEKTPOJHTHI, HEDJICK-
TPOJIMUTHI, JIEKTPOIUTHYECKAs JUCCOLMA-
1Us, OKHUCIUTENb, BOCCTAHOBHUTENb, CKO-
POCTb XMMHYECKON PEAKIINH, XUMHUYECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (Teopus
XMMHYECKOTO CTPOEHMsI OpPraHMYECKHX

1 o
Yka3pIBarOTCA JIMYHOCTHRIE U MeTanpenMeTHble pe3ynsTatsl u3 PI'OC COO (B mocuenuet penakiwm ot 12.08.2022) B
OTTIIaroJIbHON Gopme, popmMupyembie 001Ie00pa3oBaTeIbHON JUCIIUTITHHON

I[I/ICIII/IHJ'II/IHapHI)IC (HpCZIMCTHLIC) PpE3yJIbTAaThbl YKAa3bIBAIOTCA B COOTBETCTBUU C MCTOﬂI/IKOﬁ npenoaaBaHusd JUCHUIIIIMHBI
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CpaBHEHHMS, KJIACCU(PHUKAIUUA U
0000IIICHHS;

- OMNpenensaTh UENH NeATeITbHO-
CTH, 3aJ1aBaTh apaMeTpPbl U KPH-
TEPUH UX TIOCTHIKEHUS;

- BBIBIIATh 3aKOHOMEPHOCTH H
MPOTUBOPEUYUS] B paccMaTpuBae-
MBIX SIBJICHUSX;

- BHOCUTH KOPPEKTUBHI B Jesi-
TEIBLHOCTh, OLICHUBATh COOTBET-
CTBUE PE3YyJIbTATOB IEJISIM, OIle-
HUBATh PUCKH TTOCIICJICTBUMA JesI-
TEJBHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIII-
JICHUE TPU PEIICHUH KU3HEHHBIX
npobiem

0) 0azoBbBIE HCCJIe10BaTeb-
CKHUe NelicTBUA:

- BJANETh HAaBBIKAMH YYCOHO-
HCCIIEAOBATEIIbCKOM M MPOEKT-
HOW JESITeNBbHOCTH, HaBBIKAMU
paspenieHus mpooem;

- BBIABJIATH IMPpUYUHHO-
CJICACTBCHHBIC CBA3U U AKTYyaJIU-
3UPOBATL 3aJa4dy, BbIABUIATb

TUIOTE3Y €€ PEIIeHUs, HAXOIUTh
apryMeHTHI JJIs JTIOKa3aTeIbCTBa
CBOMX YTBEpXKICHHH, 3a7aBaTh
nmapaMeTpsl U KPHUTEPUHU pellie-
HHS;

- aHAIM3UPOBATH TOJTYICHHBIC B
XOJIe pelIeHus 3a7auu pe3ylbTa-
ThI, KPUTHYECKH OIICHUBATh HX
JIOCTOBEPHOCTH, POTHO3UPOBATH
W3MCHECHHE B HOBBIX YCIIOBHSIX;

- yMeTh MEpPeHOCUTh 3HAHHS B
MMO3HABATEIBHYI0 W TPAaKTHYE-
CKYIO 00JIaCTH >KHU3HENIEATEIbHO-
CTH,

- YyMETh WHTETPUPOBATH 3HAHUS
U3 pa3HbIX MPEIMETHBIX obac-
TEH;

- BBIIBUTATh HOBBIC HJICH, TIPE/I-
Jarath OpPUTHHAIBHBIE TOIXOIbI
1 peIICHHS;

- CIOCOOHOCTh UX MCITOIb30Ba-
HUS B TTI03HABATEIILHOMN U COITH-
aJIbHOU IPaKTUKE

BeuiectB A.M. BbyrtnepoBa, Teopus 3mek-
TPOJIUTUYECKON JUCCOLMALINM, TMEPUOIU-
yeckuid 3akoH .M. MenpgeneeBa, 3aKoH
COXpPAaHEHHUS MaccChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH S3BIK XHMHUH, (HaKTOIIO-
TUYECKUE CBEACHUS O CBOMCTBAaX, COCTABE,
MOJTyYeHUU U OE30IIaCHOM HCIIOJIb30BAaHUH
BAOKHEHIINX HEOPTaHMYECKUX W OpraHu-
YECKHUX BEIIECTB B OBITY M MPAKTHYECKOU
JeATEIbHOCTH YEJIOBEKA;

- YMETh BBISABIISATh XapaKTEPHbIE PU3HAKU
U B3aUMOCBSI3b H3YYEHHBIX IIOHATHH,
MIPUMEHSTh COOTBETCTBYIOIIUE IOHATHUS
IIPU OIMCAaHUU CTPOEHHMS U CBOMCTB HEOP-
FaHUYECKUX M OPraHMYECKUX BEIIECTB U
WX IPEBPAILECHUI; BBISBIATh B3aUMOCBS3b
XUMHYECKUX 3HAaHUH C TOHATUSAMU U
NPEACTABICHUSIMU JPYIUX €CTECTBEHHO-
HAy4YHBIX MPEIMETOB;

- YMETbh HUCIOJIb30BATh HAUMEHOBAHUS XU-
MUYECKHX COCIWHEHHU MEXIYHapOIHOIO
COH03a TEOPETUYECKON M MPUKIATHOU XH-
MUU U TPUBHAJIbHbIE Ha3BaHUS Ba)KHEMU-
IIMX BEIIECTB (ITWJICH, alleTUJICH, IJIHIIe-
puH, ¢eHon, dopManbaeTua, YKCyCHas
KHCJIOTA, TJIMIUH, YTapHbIA ra3, yriekuc-
JBIA Ta3, aMMMakK, ranieHass MU3BeCTb, He-
raiieHasl M3BeCTb, MUTHEBAsA COAA M JIPY-
TUX), COCTABJISITH (POPMYJIBI HEOpraHUYe-
CKHX M OpPraHHYECKUX BEIIECTB, ypaBHE-
HUS XUMUYECKUX peakuui, OOBACHATh HUX
CMBICJ; TIOATBEPKIATh XapaKTEPHBIE XH-
MHYECKHE CBOWMCTBA BELIECTB COOTBETCT-
BYIOIIIMMH DKCIIEPUMEHTAMH U 3aIUCSIMU
YPaBHEHUN XUMUYECKUX PEAKIUI;

- YMEThb YCTaHaBIMBATH MPUHA]JIEKHOCTh
M3Y4YEHHBIX HEOPraHUYECKHX U OpraHuye-
CKMX BEIIECTB K OIPEACIIEHHBIM KilaccaM
U TpyMNIaM COCAUHEHUN, XapaKTepu30BaTh
UX COCTaB U Ba)KHEHIIME CBOMCTBA; OIpe-
JeNATh BUJIBI XUMHUYECKUX CBsi3ed (KOBa-
JIEHTHAsl, MOHHAs, METAJJIMYECKas, BOAO-
polHas), TUIBl KPUCTAJUIMUECKUX pelle-
TOK BEIIECTB; KJIACCU(PHUIMPOBATH XUMHU-
YECKHE PEaKIVH;

- copMHpOBATh MPEACTABICHUSA: O XUMHU-
YECKOM COCTaBJIAIONIEH €CTECTBEHHOHAYY-
HOM KapTUHBI MUPA, POJIA XUMHUH B TO3HA-
HUU SBJICHUM MPHUPOABI, B (POPMUpPOBAHUU
MBIIUICHUSI U KYJIbTYpPhl JHUYHOCTH, €€
(YHKIIMOHATIBHOM TPaMOTHOCTH, HE00XO-
JUMOM JJIsl pelIeHHs] IPAaKTUUECKUX 3a/1ad
Y HKOJIOTMYECKH 00OCHOBAHHOT'O OTHOIIIE-
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HUS K CBOEMY 3J0POBBIO W MPHUPOIHOMN
cpexne;

- YMETh MPOBOJUTH PACUEThl MO XHUMHYE-
CKUM (opMyliaM M YpaBHEHHSIM XHUMHYE-
CKHUX pEaKIUi C UCIOJb30BaHUEM (PU3U-
YECKHX BEJIMYHMH, XapaKTePH3YIOUINX Be-
IIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Mac-
ChI, 00beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B,
KOJINYECTBa BEIIECTBA; UCIOIH30BATH CUC-
TEMHBIC XUMHUYCCKUE 3HAHUS JJIsl TPUHS-
TUSl PEUICHUA B KOHKPETHBIX KHU3HEHHBIX
CUTYallUsX, CBS3aHHBIX C BEIICCTBAMH M
WX IPUMEHEHHEM

OK 02. Mcnons3o-
BaTh COBPEMEHHBIE
CpezAcTBa MOUCKa,
aHaJIM3a U HHTEpIpe-
Taluu uHGopMaLuu
1 HH(pOpPMaIMOHHBIC
TEXHOJIOTUH ISl BbI-
MIOJTHEHUS 3a7a4
npodeccuoHaTbHON
JESATeIbHOCTH

B 00s1acTH IEHHOCTH HAYYHOT O
MO3HAHUS:

- copMHUPOBAaHHOCTH MHUPOBO3-
3peHusi, COOTBETCTBYIOLIETO CO-
BPEMEHHOMY YPOBHIO Da3BUTHUS
HayKH U OOIIECTBEHHOMN MpPaKTH-
KM, OCHOBAaHHOIO Ha Juajore
KYJbTYD, CIOCOOCTBYIOLIETO
OCO3HAaHUIO CBOET0 MECTa B IIO-
JUKYJIBTYPHOM MHUPE;

- COBEPILIEHCTBOBAHME S3BIKOBOM
U YUTATEJIbCKOM KYJIbTYpbl Kak
CpEICTBa B3aUMOJECHCTBUS MEXK-
Ny JTIOAbMU U [TO3HAHUS MUPA;

- OCO3HAHME LICHHOCTH HAay4HOH
NeSITeIbHOCTH, TOTOBHOCTh OCY-
LIECTBIIATh IPOEKTHYIO U UCCIIE-
JIOBAaTEIbCKYIO JeSITENIbHOCTh
VWHIUBUAYAJIBHO U B TPYIIIE;
OBiajeHne yHHBepCAJIbHBIMH
Y4eOHBIMH NO3HABATEJbHBIMHU
ACHCTBUAMMU:

B) pabora ¢ nHpopManmei:

- BJIaJICTh HaBBIKAMH MOJTYYECHUS
uHpOpMallUd M3 HCTOYHHUKOB
Pa3HbIX TUIOB, CAMOCTOSATEIHHO
OCYILECTBIATh IIOUCK, aHaJIN3,
CUCTEMAaTH3alluI0 U MHTEpHpeTa-
U0 HMH(pOpPMAIMK  pa3InyHbIX
BUJIOB U (DOPM NpeCTaBIECHUS;

- co3JaBaTb TEKCThl B Pa3JINy-
HBIX (hopmarTax c y4eToM HazHa-
YeHUsT MHPOpPMALUU U IIeNeBOU
ayTUTOpUM, BBIOMpas  OMNTHU-
MaJIbHYIO OpMY IpeACTaBICHUS
1 BU3YaJIU3alii;

- OLICHUBATh JIOCTOBEPHOCTH, JIe-
TUTUMHOCTh HMH(QOpMaLUH, €€
COOTBETCTBHE INPABOBBIM M MO-
PaJIBHO-3THYECKUM HOpMaM;

- YMETb IUIAHUPOBATH U BBIIOIHITH XUMHU-
YEeCKHl AKCHEpUMEHT (TpeBpaIleHust op-
raHWYECKUX BEIIECTB IPU HArpeBaHUM,
NOJy4EeHUE HJTUICHA U U3YyYCHHE €ro
CBOWCTB, KaYeCTBEHHbIEC PEaKIMHU Ha allb-
JeTU/IBI, KpaxMmall, YKCYCHYIO KHCJIOTY;
JeHaTypanus OeJIKOB IpU HarpeBaHuM,
[[BETHBIC PEAKIUU OEIKOB; IPOBOIUTH pe-
aKIUM UOHHOTO OOMEHa, ONpeAessaTh cpe-
Jy BOJHBIX PacTBOPOB, KaUE€CTBEHHBIE pe-
aKIUM Ha cyabdaT-, KapOoHaT- U XJIOpUI-
aHWOHBI, Ha KaTHOH aMMOHHUS; peIaTh
SKCHEPUMEHTAJbHbIE 33Jaud 10 TeMaM
"Metamisl" u "Hemeramisl") B COOTBETCT-
BUU C MpaBWJIaMU TEXHUKH 0€30IaCHOCTU
Ipu OOpallleHNn! ¢ BEIECTBAMU M j1abopa-
TOPHBIM 00OpPYJOBAHUEM; NPEICTABIATH
pe3yabTaThl XUMHYECKOTO JKCIIEPUMEHTA
B (hopMe 3amucH YpaBHEHUH COOTBETCT-
BYIOIIMX PEAKIUi U (OpPMyIUpOBATH BHI-
BOJIbI HA OCHOBE 3TUX PE3yJIbTaTOB;

- YMETh aHAJIM3UPOBATh XUMHUECKYIO HH-
(dbopmanuio, MoyiyyaeMyr W3 pa3HbIX HC-
TOYHUKOB (CPEICTB MaccoBOM HH(poOpMa-
11H, cetb VIHTepHeT u npyrue);

- BJIAJIETh OCHOBHBIMH METOJIaMH Hay4HO-
ro MO3HAHMS BEIECTB U XUMHUECKUX SIB-
neHuit (HabOmroJeHNe, U3MEpeHHue, IKCIe-
PUMEHT, MOJIETIMPOBAHNUE);

- YMeTh MPOBOJUTH PACUETHI MO XHUMHYE-
CKUM (opMyliaM M ypaBHEHHSIM XHUMHUYE-
CKMX pEakIUil ¢ HCIoNb30BaHWEM (pH3H-
YEeCKUX BEJIMYMH, XapaKTEpPHU3YIOUIUX Be-
LIECTBA C KOJIMUYECTBEHHOW CTOPOHBI: Mac-
Cbl, 00beMa (HOpMaJlbHbIE YCIIOBHSI) I'a30B,
KOJINYECTBA BEIIECTBA; UCIIOIb30BATh CUC-
TEMHbIE XUMHUYECKUE 3HAHUS I TpPUHS-
THSl PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYyallUsX, CBS3aHHBIX C BEIECTBAMHU U
UX IPUMEHEHHEM
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- HUCIONIb30BaTh CpEACTBA WH-
(GbOopMaIMOHHBIX ¥ KOMMYHHUKa-
[IMOHHBIX TEXHOJIOTUW B pelle-
HUU KOTHUTUBHBIX, KOMMYHHKa-
TUBHBIX W OPraHU3AIMOHHBIX
3a/a4 ¢ COOJII0ICHHEM TpeOoBa-
HUW  DPrOHOMHUKH,  TEXHUKHU
0€30MaCHOCTH, THTHEHBI, pecyp-
cocOepekeHusl, TMPaBOBBIX U
THYECKUX HOPM, HOPM HHQOP-
MaIHOHHOI 0€30IMaCHOCTH;

- BJIJICTh HaBBIKAMH PAcIiO3Ha-
BaHUS U 3alIUTHl HHPOPMAITUH,
nH(pOpMaMOHHOM 6e30MmacHo-
CTH JIMYHOCTH,

OK 04. Db dexTuBHO
B3aHMMOJICHCTBOBATh
1 paboTaTh B KOJIJICK-
THUBE U KOMaHJIC

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITEJILHOCTH M CaMOOIl-
pEeneNcHuIO;

-OBJIa/ICHUE HAaBBIKAMU Y4YEOHO-
HCCIIEIOBATENbCKOM, MPOEKTHON
M COLMAJIbHOM NCATCILHOCTH;
OBiajgenne yHHBeEpPCAJIbHBIMH
KOMMYHUKATUBHBIMH  JIeiiCT-
BUSIMU:

0) coBMeCTHas 1eITeJIbHOCTD.

- IIOHMMaTb M MCIOJIb30BaTh
MPEUMYILIECTBA KOMAHAHOM H
WH/UBUYAJIbHOU paboThI;

- NPUHUAMATh L€ COBMECTHOU
JESTEIbHOCTH, OPraHHU30BbIBATH
U KOOPJIUHUPOBATh JEHCTBUS MO
€€ JOCTHXKEHHIO: COCTaBJIAThH
IJIaH JICWCTBUM, pacHpeaciaTh
poJM C y4eTOM MHEHHUH ydacT-
HUKOB 00CYXXJaThb pe3yJIbTaThl
COBMECTHOI paboThI;

- KOOPJIMHUPOBATh U BBHINOJHATH
paboTy B YCIIOBHSIX pPEalbHOTO,
BUPTYaJbHOTO M KOMOWHHPO-
BAaHHOT'O B3aUMOJCHUCTBHS;

- OCYILIECTBJISITh  IMO3UTHUBHOE
CTPaTErMYeCKOe IIOBEIECHUE B
Pa3IMYHBIX CHUTYyalUsX, MpOsB-
JSATh TBOPYECTBO M BOOOpaxe-
HUe, ObITh HHULIMATUBHBIM
OBnajgenne yHHBeEpPCAJIbHBIMH
PeryisiTHBHBIMH 1eHCTBUSIMU:
r) IpUHATHEe ce0s W JPYrux
JIofeit:

- NpPUHUMaThb MOTUBBI M apry-
MEHTBI APYTUX JIIOJeH Mpu aHa-
JIU3€ Ppe3yJbTaTOB JIE€ATEIbHO-
CTH;

- YMETbh IUIAHUPOBATh U BBIIOIHITH XUMHU-
YECKUN 3KCHEPUMEHT (TpeBpalleHus: op-
raHWYECKUX BEILIECTB IPU HArpeBaHUM,
NOJy4eHUE OJTUICHA U U3YyYCHHE €ro
CBOWCTB, KaYeCTBEHHbIEC PEAaKIMHU Ha allb-
JeTUbl, Kpaxmaj, YKCYCHYIO KHCIIOTY;
JeHaTypauus OeJIKOoB NpHU HarpeBaHuM,
L[BETHBIE PEAKINH OEJIKOB; POBOJUTH pe-
aKIUM MOHHOTO OOMEHa, ONpeAessaTh cpe-
1y BOJHBIX pPacTBOPOB, KAUECTBEHHBIE pe-
aKIUM Ha cynabdaT-, KapOoHaT- U XJIOpUI-
AQHUOHBI, Ha KAaTHOH aMMOHMS; pelaTh
OKCIIEPUMEHTAJIBHBIE 3aJaud II0 TeMam
"Metamisl" u "Hemeramnsl") B COOTBETCT-
BUU C NMpaBWIaMU TEXHUKH 0€30I1aCHOCTU
pu OOpallleHNn! ¢ BEIEeCTBAMU M J1abopa-
TOPHBIM 00OpPYJOBAHUEM; NPEICTABIATH
pe3ysbTaThl XUMHUYECKOTO 3KCIEPUMEHTa
B (hopMe 3amucH YpaBHEHUH COOTBETCT-
BYIOUIMX PEaKIUi U GOpMyIHpOBaTH BBI-
BOJIbI HA OCHOBE 9THX PE3YyJIbTaTOB
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- MMPU3HABaTh CBOE MPABO U Ipa-
BO JPYTHX JIIOJIeH HA OINOKH;

- pa3BUBaTh CIIOCOOHOCTH TIOHU-
MaTh MHUP C TIO3HUIUH JIPYTOro
YEIIOBEKA;

OK 07. CogeiicTBo-
BaTh COXPAHCHHIO
OKpYIKarolien cpejipl,
pecypcocOepexeHmIo,
NPUMEHSTh 3HAHUS
00 U3MEHEHUU KJIH-
MaTa, IPUHIHIBI Oe-
PEXIUBOTO TPOU3-
BOJICTBA, 3 (HEKTHB-
HO JIEHCTBOBATh B
Ype3BbIYANHBIX CHU-
Tyarmusx

B o0aacTn
BOCIIUTAHMSA:
- c(hOpMHUPOBAHHOCTh HKOJIOTH-
YECKOM KyJbTYpPBI, [OHMMaHUE
BIIUSTHUSA COLIMAJIBHO-
SKOHOMUYECKHUX IIPOLIECCOB Ha
COCTOSIHME TPUPOJHONW U COLHU-
QIbHOW Cpefpl, OCO3HAHUE IJIO-
0aJbHOIO XapakTepa 3K0JIornye-
CKHUX Tpobiem;

- IJJAHUPOBAaHUE U OCYIECTBIIE-
HHUE JEUCTBUM B OKpYXKAIOIIEH
Cpelle Ha OCHOBE 3HAHHA LiEJeH
YCTOMYHMBOIO PA3BUTHS 4YEIIOBE-
4eCTBa,

AKTHUBHOE HEIPUATHE JIEHCTBUM,
IIPUHOCALIMX BPEJ OKPYKAIOIIEn
cpene;

- YMEHHE IpPOTHO3UPOBaTh He-
ONarompusTHBIE SKOJIOTUYECKHE
IOCJIEACTBUSL  IpEeIIpUHUMAE-
MBIX JICMCTBHM, MPEIOTBPAIIATH
UX;

- pacIIMpEHHE ONBITA JEATENb-
HOCTH DKOJIOTHYECKON Hampas-
JIEHHOCTH;

- OBJIaJICHHE HaBbIKAaMH Y4eOHO-
HCCIIEA0BATENBCKOM, MPOEKTHOMN
U COLIMAJIbHOW EATEIbHOCTH

IKOJOIHIECCKOIo

- copMHpOBATh MPEACTABICHUSA: O XUMHU-
YECKOM COCTaBJIAIOLIEH €CTECTBEHHOHAYY-
HOW KapTHHBI MHpa, POJIM XHUMUU B [TO3HA-
HUU SIBIICHUH TIPUPOJBI, B (HOPMUPOBAHUH
MBIIUICHUSI M KYJIbTYPbl JIMYHOCTH, €€
(yHKIIMOHATBHONH TPaMOTHOCTH, HEOOXO-
JUMOM JUIsl pellieHus PAaKTUYECKUX 3a]a4
U 3KOJIOTUYECKH 000CHOBAaHHOI'O OTHOIIIE-
HUSL K CBOEMY 3[0POBBIO U IPHUPOIHON
cpene;

- yMeTb cOOJI0AaTh IpaBUiIa SKOJIOTHYE-
CKU 11€J1IeCO00pa3HOro MOBEJACHUS B OBITY
U TPYIOBOH JEATEIBHOCTH B LEISIX CO-
XPaHEHUsl CBOErO 3/I0POBbS M OKPYXKaro-
el NPUPOIHON Cpesibl; yUUTHIBATh OMac-
HOCTb BO3/ICHCTBHS Ha >KUBbIE OPraHU3MBbI
OIIpeJICJIEHHBIX BEILECTB, OHUMAsi CMBICI
IIOKa3aTesst  IPEeNebHOM  JTOIyCTHMOM
KOHIIEHTpALUH

IK 1.3

Bri6upaTh OCHOBHBIE M CBapOU-
HBbIE MaTepualibl, 000pyIOBaHUE,
MIPUCTIOCOOJICHUSI 1 MUHCTPYMEH-
THI JIJIs1 O0ecreyeHus: POU3BOI-
CTBa CBAPHBIX COCIMHEHUH C 3a-
JTAaHHBIMU CBOMCTBAMHU.
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2. CTPYKTYPA U COAEPXKAHUE YUYEFHOU JUCIATLIAHBI

2.1. O6beM yueOHOM TMCUMILITHHBI M BU/IbI Y4e0HO#i padoThI

Bup yuedHoii padoTbl O0bem
4acoB
MaxkcuMajibHasi ydeOHast Harpy3Ka (Bcero) 78
Oo6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 74
B TOM YHCIIE:
nmabopaTopHbIE paOOTHI 26
MIPAKTUYECKHE 3aHATUS 14
IIpodeccuoHaIbHO-OPMEHTHPOBAHHOE co/dep:KaHHe (coAep:KaHHe MPH- 2
KJIATHOT0 MO/1YJIfA)
Hrorosasi arrectanus B popme quddepeHnnpoBaHHOroO 3a4era 2
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2.2. TemaTn4yecKHi IJIAH U COJepPKaAHNE YUEOHOH TMCHUIJIMHBI « XUMHUS»

HaumenoBanue Conep:kanue y4eOHOro MaTepuaJa, JadopaTopHble padOThI M MPAKTHYECKUE 3aAHATHS, Oo0bem dopmu-
pa3/iesioB U TeM caMoCTosiTe]IbHAsA padoTa o0yuaommxcsi, Kypcopasi padora (IIpoeKT) 4yacos pyembie
KOMIIe-
TeHIHH
1 2 3 4
Pa3nes 1. OcHOBBI cTpOEHUS! 6
BelIeCTBA
Tema 1.1. Ctpoenue aToMoB Coaepixanue yueOHOro MaTepuasa 2 OK 01
XUMHUYCCKHUX JICMCHTOB 1 1 | CoBpeMeHHas MOZEITb CTPOCHHUS aToMa. DJICKTpoHHas KoHpurypamwus atoma. Kinaccudu-
MPUPO/Ia XUMUYCCKOM CBA3H Kaliss XMMHYECKUX 3JIEMEHTOB (s-, P-, d-amemenThl). OCHOBHOE U BO30YXICHHBIE CO-
CTOSIHUSI aTOMOB. BasieHTHBIE 371eKTpOHbI. BaleHTHOCTh. DiIeKTpOHHAs IPUPOAA XUMUYe-
CKOH CBSI3U. DJIEKTPOOTPUIIATENILHOCTD. BHIbI XUMU4eCcKol CBsA3M (KOBaJCHTHAsI, MOHHAs,
MeTaJIJIMY€eCcKast, BOAOPOIHAs) U CIIOCOOBI €€ 00pa3oBaHMsL.
Pemenue 3ajannii Ha UCIOJIB30BAHNE XUMUYECKON CUMBOJIMKM M Ha3BaHUN COEIMHEHUM
10 HOMEHKJIaType MEXIyHApPOIHOTO COI03a TEOPETUUECKON U MPUKIAIHOM XUMUU U TPU-
BUAJIbHBIX Ha3BaHUH JUIsI COCTABJICHUSI XUMHUUECKUX (HOPMYJ JIBYXaTOMHBIX COETUHEHUMN
(oxcua0B, Cynb(PUAOB, THAPUAOB U T.II.) U IPYTHMX HEOPTraHUUECKUX COCTUHEHUH OTAeNb-
HBIX KJIaCCOB.
Pemenne 3aianuii Ha yCTaHOBJIEHHUE CBS3M MEXKY CTPOEHUEM aTOMOB XUMHYECKHX dJie-
MEHTOB U NMEPUOJUYECKHM U3MEHEHUEM CBONCTB XMMHYECKHUX JJIEMEHTOB U X COEAMHE-
HUM B COOTBETCTBUU C MOJIOKEHUEM [leproInuecKOi CUCTEMBI.
IIpakTnyeckune 3aHATHSA 2
1 | Crpoenue BemecTsa
Tema 1.2. Ilepuonudecknii 3a- | Coaepaxanue y4eGHOro MaTepuaJia 2 OK 01
xoH ¥ Tabmuna J[.1. Menne- 1 | Ilepuonnueckass cucrema xumuueckux dieMmeHtoB J[.M. MenneneeBa. Pusnueckuii OK 02

JecBa

cMmeicnn  [lepuoguueckoro 3akonHa JI.JMI. MenneneeBa. 3aKOHOMEpPHOCTHM HW3MEHEHUS
CBOMCTB XMMHUYECKUX SJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEUIECTB B CO-
OTBETCTBUHU C MOJIOKEHUEM XMMHUUYECKOTo 3ieMeHTa B [lepuonnueckoit cucreme. Mupo-
BO33pEHUECKOEe U HayuyHoe 3HauyeHue Ilepuoamueckoro 3akona /.M. Menneneesa. Ilpo-
rHo3bl J[.U. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKHUX JIEMEHTOB.
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Penmienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUN HAa XapaKTEPU3aLUIO
XUMHUYECKHX IJIEMEHTOB «MeTainueckue / HeMeTaNIMYeCKue CBOMCTBA, AJIEKTPOOTPH-
LATEJIBHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUU C MX DIEKTPOHHBIM CTPOCHHEM U
IIOJIOXKEHUEM B IIEPUOJAMYECKON cUCTeMe XuMudYeckux anemeHToB .M. MenneneeBay

Pa3znen 2. Xumuueckue pe-
AKIUHU

10

Tema 2.1. TUNBI XUMHYECKUX
peaxkuuii

Copep:kaHue y4eOHOT0o MaTepuaa

1

Knaccn(bnxaunﬂ 1 THUIIBI XUMHNYCCKHX peaKuHﬁ C y4aCTHEM HCOPraHMYCCKUX BCIICCTB.
CocraBnenue ypaBHeHI/Iﬁ peaKHI/Iﬁ COCAUHCHUS, PA3JIOKCHHAA, 3aMCIICHUA, O6M6Ha, B T.4.
peaKuHﬁ TOopCHUs, OKUCIICHUA-BOCCTAHOBJICHU .

ypaBHeHI/Iﬂ OKHCJIEHHSI-BoccTaHOBIeHU. Cternenb okuciaeHusa. OKUCIMTENh 1 BOCCTaHO-
Butelb. CocTaBlicHUE U YpaBHHUBAHUC OKHCIHUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ ME-
TOAOM JBJICKTPOHHOI'O 6ananca. OKHCIUTENBHO-BOCCTAHOBUTELHBIE pC€aKluu B IIPpHUPOJC,
MMPONU3BOACTBCHHBIX MMPOHCCCAX U KU3HCACATCIbHOCTH OPraHn3MoOB

KonuuectBeHHble OTHOIIEHUS B XUMHH. OCHOBHBIE KOJIMUYECTBEHHbIE 3aKOHBI B XUMUU U
pacueTsl 110 ypaBHEHUAM XMMHMUYECKHUX peakuuil. MoJb Kak €IMHHLA KOJIMYECTBA BEllle-
cTBa. MomspHas macca. 3aKOHBI COXPaHEHHUsI Macchl U 3HEpPruu. 3akoH ABoraapo. Mo-
JSpHBIA 00BeM Tra3oB. OTHOCUTENBHAS IUIOTHOCTh ra30B. PacueTsl o ypaBHEHUSIM XUMU-
YEeCKHUX PeakKLUil C MCIIOJIb30BaHHUEM Macchl, 00beMa (HOpMalbHbIE YCIOBHS) ra3oB, KO-
JIMYECTBA BELIECTBA

HpaKanecmle 3AaHATHUSA

1 ‘ THUIBI XUMHUYECKUX PEAKIIUI

OK 01

Tewma 2.2. DnexkTponuTuueckas
JUCCOLIMAIMS M HOHHBIN 00-
MeH

ConeprxaHue y4e0HOro MaTepuaJia

1

Teopus 21aeKTpOAUTHYECKON aucconuanuu. VoHbI. DJIEKTPOIUTEL, HEXIEKTPOIUTHI. Pe-
aKk1MUu HoHHOTro oomeHa. CocTaBieHHE peakluii HOHHOTO OOMEHA IyTeM COCTaBJICHMS X
MIOJIHBIX U COKPALICHHBIX MOHHBIX ypaBHEHHMH. KHCIOTHO-OCHOBHBIE peakuuu. 3aJaHus
Ha COCTABJICHNE NOHHBIX PEAKINI

JlabopaTopHbie padoThl

1 ‘ Tuner XUMHUYECKHUX pCaKHHﬁ. Peakimun nonsoro oOMmeHa

OK 01
OK 04

Pa3nen 3. CtpoeHnue u cBOii-
CTBA HEOPTAHUYECKUX Be-
1eCTB
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Tewma 3.1. Knaccuduxarus,
HOMEHKJIaTypa U CTPOCHHE He-
OpraHWYECKUX BEIIECTB

Conep:kaHue y4eOHOTr0o MaTepuaa

1

HomeHnkiiaTypa HeOpraHu4ecKMX BELIECTB: HAa3BaHUE BEIIECTBA MCXOJA U3 UX XUMHUYE-
CKOM (hOpMYIIBI WIIM COCTABIICHHE XUMHUECKOM (POPMYIIbI UCXO/S M3 HA3BaHUS BEIIECTBA
o mexxayHapoHoi (MFOITAK) wnu TpuBHaibHONM HOMEHKIIATYPE.

Pemenune 3amanuii no kiaccudukanuy, HOMEHKIATYPEe U XUMHUYECKUM (GopMyliaM HEop-
TaHMYECKUX BELIECTB PA3JIMYHBIX KIACCOB (yrapHbIW ra3, yriaeKuCIHbIi ra3, aMMHak, ra-
LI€HAas U3BECTb, HErallleHasl U3BECTh, IMTHEBAs CO/IA U APYTUX): HA3bIBaTh U COCTABIIATH
(bopMyIbl XUMUYECKHX BELIECTB, OMPEIENIATh MPUHAIICKHOCTD K KiIaccy.

HcTounnkn XuMu4deckoi HHPpOpMauu (CpeacTB MaccoBOi nH(pOpMalum, ceTb MIHTEepHET
u apyrue). [louck nHpopManuu mo Ha3BaHUIM, UASHTUPHUKATOPAM, CTPYKTYPHBIM (HOp-
MyJiaM

OK 01
OK 02
IIK 3.1

Tewma 3.2. ®usnko-
XWMHYECKHE CBOMCTBA HEOP-
TaHHYECKUX BEIIECTB

Coaep:xanue y4eOHOIro MaTepHuaJia

1

Mertamibl. O0upe ¢pu3nyeckne U XUMUYECKHE CBOWCTBA MeTayuioB. CrocoObl moyde-
Hus. [lpuMeHeHne MeTauioB B KOMIBIOTEPHOW TEXHUKE M 3JEKTPOHUKE. 3HaueHHE Me-
TAJJIOB U HCMCETAJIJIOB B IPUPOAC U KUSHCACATCIbHOCTHU YCJIOBCKAa U OpPraHHU3MOB. KOp-
pO3Usi METAJUIOB: BUBI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3UH

Hemeramnel. OOmme ¢u3uyeckne W XUMHYECKHE CBOMCTBA HEMETAJUIOB. THUMHYHBIE
coiictBa HemeTtayuioB [V— VII rpynn. Knaccudukanuss 1 HOMEHKIATypa COEAMHEHUM
HeMmeTayuoB. [IpuMeHeHune 31eMeHTOB (KpeMHUI U JIp.) B MOJYNIPOBOJHUKOBOM AJIEKTpO-
HuKe. KpyroBopoTsl OMOreHHBIX 2JIEMEHTOB B IPUPOJIE

XyUMHUYeCKHe CBOMCTBAa OCHOBHEIX KJIACCOB HCOPTraHNYCCKUX BCHICCTB (OKCI/IJIOB, Tuapo-
KCHUA0B, KHUCJIOT, coliel u ,Z[p) 3aKOHOMepHOCTI/I B M3MEHEHHU CBOMCTB IIPOCTBIX BC-
EeCTB, BOAJOPOAHBIX CO€I[I/IHCHPII7[, BBICHINMX OKCHUAOB U THAPOKCHUIOB.

CocraBieHre ypaBHEHUI XUMUYECKUX PEAKIMM C y4acTHEM MPOCTBIX U CIOXHBIX HEOP-
FaHUYECKUX BEILECTB: METAJUIOB U HEMETAIUIOB; OKCHJIOB METAJIJIOB, HEMETAUIOB U aM-
(GOTEpHBIX AJIEMEHTOB; HEOPraHUUECKUX KHUCIOT, OCHOBAHUN U aM(OTEPHBIX THIPOKCH-
JIOB; HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOKCTBA.

Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETHYECKHMX 3aJaHUK Ha CBOWCTBA, COCTAB,
NoJIydeHre U 6e30MacHOe MCII0JIb30BaHNE BaKHEHIITNX HEOPTaHUYECKUX BEIIECTB B OBITY
Y IPaAKTUYECKOMN JEeATEIBHOCTH YEI0BEKa

IIpakTnyeckue 3aHsATHSA

1 ‘ CBoiicTBa HCOPTaHNYCCKUX BCIICCTB

OK 01
OK 02
IIK 3.1
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JlaboparopHbie padoThI

1

CBoiicTBa METAJLIOB

2

HOHy‘IGHI/Ie, CO6I/IpaHI/IC 1 pacCliIO3HAaBAHUC I'a30B

Tema 3.3. Unentuduxamms
HEOPraHUYECKUX BEIIECTB

Coaep:xaHue yueOHOro MaTepuaJia

JlaGopaTopHble paboThI

1

‘ Pemrenne OKCIICPUMCHTAJIBHBIX 3a/la4 Ha I/I,HCHTI/I(i)I/IKaHI/IIO HEOPIraHNYCCKNX BCIICCTB

OK 01
OK 02
OK 04

Pa3nen 4. CtpoeHue u CBOIi-
CTBA OPTraHMYeCKUX BelleCTB

32

Tema 4.1. Knaccudpukanus,
CTPOEHHE ¥ HOMEHKJIATypa Op-
TaHUYECKHX BEIECTB

Coaep:xaHue yueOHOro MaTepuaJia

1

[TosiBNeHHe U pa3BUTUE OPraHMYECKON XUMUHM Kak Hayku. [Ipenmer opranudeckoil Xu-
MUHU. MecTo 1 3HaUYeHUE OPraHUICCKOM XMMHUH B CHCTEME €CTECTBEHHBIX HaYK.
XUMHUYECKOE CTPOCHUE KaK MOPSAIOK COCTUHEHHUS aTOMOB B MOJIEKYyJie COTJIaCHO UX Ba-
neHTHOCTH. OCHOBHBIC TOJIOKCHHSI TEOPUU XUMHUYECKOTO CTPOCHHS OPTaHUYECKUX CO-
equHennii A.M. BytiepoBa. YriiepoJaHblii CKENeT OpPraHU4ecKoil MOJIEKYNbl. 3aBUCH-
MOCTH CBOMCTB BEIIECTB OT XUMUYECKOT'O CTPOSHUS MOJIEKYII. MI30Mepus u u30MephI.
[Tonstue o dyHkuoHanpHOM rpynne. Panukan. [lpunnunel knaccudukanuu opraHuyde-
CKHX COeIWHEHUH. MexyHapoHash HOMEHKIIATYpa W TPUHIUITEI HOMEHKIIATYphl Opra-
HUYecKkuXx coenuHeHuil. [lonsTre o0 a3zoTcoaepkalux COeTUHEHUSX, OMOIOTHUECKH aK-
THUBHBIX BellecTBax (YIJIeBOMax, KUpaxX, OCKax U JIp.), BEICOKOMOJICKYJISIPHBIX COEIUHE-
HUSAX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO).

CocTaByieHHE TIOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OPTaHHUYECKUX BEIIECTB
OTJICBHBIX KJIACCOB, MCIOIB3YsI MX HA3BaHUS MO CUCTEMAaTUYECKOW M TPUBUAIBHON HO-
MEHKJIaType (3THJICH, alleTUJIeH, TJIMIEepUH, (eHOJ, popMaabIeru, YKCyCHass KHUCIIOTa,
runuH). Pacyetsl mpocredinieit Gpopmynbl OpraHUYecKO MOIEKYINBI, UCXOJs M3 dIe-
MEHTHOTO cocTaBa (B %)

OK 01
IIK 3.1

Tema 4.2. CBolicTBa Opranu-
YEeCKUX COCIMHEHUH

Coaep:xanue yueOHOro MaTepuaJia

DU3NKO-XUMHUYECKHE CBOMCTBA OPTAHMYECKUX COCTMHEHUI OTIEIBHBIX KIacCOB (OCOOCHHOCTH
KIaccupUKalud ¥ HOMEHKIIATyphl BHYTPH KJIacca; TOMOJIOTHYECKHH psii U obmias popmyna;
n3oMepust; GU3NIECKHe CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI TTOJTYICHU):

1

— TIpeIeNIbHBIC YTIEBOAOPOABI (ATKAaHBI M ITUKIOATKaHbl). ['OpeHne MeTaHa Kak OJWH U3
OCHOBHBIX MCTOYHHKOB TEIJIa B MPOMBIIIIEHHOCTH 1 ObITy. CBOICTBA MIPUPOJHBIX yIIie-
BOJIOPOJIOB, HAXOXKJIEHHUE B IPUPOJIC U MPUMEHEHNE AJIKAHOB

OK 01
OK 02
OK 04
IK 3.1
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— HCIIPECACIIbHBIC (aJ'IKeHBI, AJIKUHBI U aJ'IKa,Z[I/IeHI)I) U apOMAaTHUYCCKUE YITIEBOOOPOIBI. I'o-
PCHUC aliICTUJICHA KaK HCTOYHHUK BBICOKOTCMIICPATYPHOTO IIJIAMCHH IAJId CBAPKU U PC3KU
MCTAJI1JIOB

3 | - KUCIIOpOJICO/IepKAIIUE COCTUHEHNUS (CIUPTHI U (PEHOIIBI, KApOOHOBBIE KHCIOTHI U 3(HU-
PBI, aJbIETUABI M KETOHBI, )KUPBI, yIiIeBoabl). [IpakTndyeckoe mpuMeHeHNe 3THIICHT KO-
751, rauepuHa, ¢enona. [Ipumenenue Qgopmanbaerna, aneTaabAeruia, YKCYCHOM Ku-
CIIOTHL. MBIJIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. MoroIie CBOWCTBA MbLIa

4 | - a3oTcoaepkalliue CoOeIUHEHUs (AMUHBI 1 aMMHOKUCIIOTHI, Oenku). Beicokomonekysip-

HBIC COCOMHCHUA (CI/IHTCTI/I‘leCKI/Ie u 6I/IOHOFI/I‘IGCKH-3KTI/IBHHG). MOHOMep, IIOJIUMEp,
CTPYKTYPHOC€ 3BCHO. HOJII/IMepI/IBaIII/ISI OTHUJICHA KaK OCHOBHOC HAIIPaBJICHUC €r0 HCIIOJIb-
30BaHUsA. HpI/IMeHeHI/Ie IIOJIUMCPOB B KOMHBIOT@pHOfI TCXHUKC U JJICKTPOHHUKEC I'eneTuue-
CKad CBiA3b MCKAY KJIacCaMH OpPraHu4YCCKUX coequHeHMil. Pemenne IMPAKTHUKO-
OPUCHTHUPOBAHHLIX TCOPECTUICCKUX 3aJaHui Ha CBOMCTBaA OpraHU4YCCKHUX COCJIMHEHHUI OT-
JCIJIBHBIX KJIaCCOB

IIpakTHYeckne 3aHATHS 6
1 | [IpenenbHble U HENIPEENIbHBIE YTIIEBOI0POIbI
2 | Kucnopoaconepskaniie opraHndeckue COeAMHEHUS
3 | A3oTcoaepKaliie OpraHn4eckue COeAMHEHUs
JlaGopaTopHble paboThI 14
1 | [HomyuyeHue sTHIICHA U U3YYEHUE €Tr0 CBOMCTB
2 | CpoiicTBa STWJIOBOTO CIIUPTA U TIMIIEPHHA
3 | CnoiicTBa aJb/IerHI0B
4 | CBoiicTBa YKCYCHOM KHCIIOTBI
5 | CpoiicTBa IIIOKO3BI, caxapo3bl U KpaxMaia
6 | CpoiicTBa 0enKoB
7 | CBolicTBa NOJUMEPOB
Tema 4.3. Unentudukanms Coaepsxanue y4eOHOIro MaTepuaa 2 OK 01
OpPraHMYECKHX BEIIECTB, UX 1 | buooprannueckue coenuHenus. Ilpumenenne u 6uonoruyeckas poib yriaeBojos. Oxuc- OK 02
3HaYCHHE U MPUMEHEHHE B JICHHWE YTJIICBOJOB — HCTOYHHUK SHEPTHH JKUBBIX OpraHn3MoB. O0IacTv MprUMEHEHHs aMu- OK 04
OBITOBOM M MPOM3BOJICTBEHHOM HOKHUCIOT. [IpeBpanienust 6eTKoB MUl B opranu3me. buonorndeckue GyHKIIUU OEIKOB. IK 3.1

JACATCIIBHOCTH YCJIIOBCKA

buonornueckue ¢pyHkuu xupoB. Ponab oprannyeckoil XUMUM B pelIeHUH MpoOjeM Mu-
11eBoil 6ezonacHocTH. Posib oprannveckoil XMMHUK B peIeHUH Po0JIeM SHEPreTHUECKON
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6630HaCHOCTI/I, CO3JaHNK HOBBEIX MAaTCpHAJIOB, HOBBIX HCTOYHHKOB JHCPIrUuun (aﬂbTepHa-
TUBHBIC UCTOYHUKH SHEPT I/II/I) OnacHocTh BOBIICIZCTBHH Ha )KMBBIC OPpraHU3Mbl OpraHHu4vcC-
CKHX BCIICCTB OTACIBHBIX KJIaCCOB (er'IeBOI[OpOI[BI, CIIUPTHI, (bCHOJ'IBI, XJIOpOopraHuve-
CKHEC NPOU3BOAHBIC, AJIBACTU/IbI U I[p.), CMBICJT ToKa3aTeysd NpCaACIIbHO Z[OHyCTHMOﬁ KOH-
HECHTpalu

JlaGopaTopHble padoThI

1

Nnentrudukanys opraHndecKux COSTMHEHUH OTICIBHBIX KJIACCOB OPTaHUYECKUX COCIH-
HEHUU

Pa3gen 5. Kunernueckue u
TePpMOJAMHAMHUYECKHE 3aK0-
HOMEPHOCTH NMPOTEKAHUSA
XHMHUYECKUX peakumii

Tema 5.1. CkopocTbh XumMHUe-
CKHUX pEaKIIHil.
XHUMHUYECKOE paBHOBECHE

Conep:xanue yueOHOro MaTepuaJia

1

CKOpOCTh peakify, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB: MPHUPOIBI PEArUPYIOLIHX
BELIECTB, KOHLIEHTPALMM PEarupyrollnux BELIECTB, TEMIIEPATYPhl U IUIOLIAN PEAKLMOH-
HOM moBepxHOCTU. TemsoBble 3PPEKT XUMHUUYECKUX peaKkUMid. JK30- U IHIOTEpMUYe-
ckue, peakiuu. O6paTuMocTh peakuuil. XUMHUYEeCKOe PaBHOBECHE U €ro CMELIeHHE O
JeICTBUEM pa3iINyYHbIX (AKTOPOB (KOHILIEHTpAlMs PeareHTOB WM MPOIYKTOB PEaKINH,
JlaBJIeHUE, TEMIIepaTypa) JUIsl CO3aHUs ONTUMAIIBHBIX YCIOBUH MPOTEKaHU XUMUYECKUX
npoueccos. [Ipunnun Jle [Hlatense

Pemenue nmpakTUKO-OPHMEHTHUPOBAHHBIX 3a/laHUM Ha aHamu3 (akTOpOB, BIUSIOMIMX Ha
U3MEHEHHE CKOPOCTH XUMHUYECKOW PEaKLUu, B T.4. C TO3ULUN IKOJIOTUYECKH LEIECO00-
pa3HOro MoBeleHNs B ObITY M TPYJOBOM JESITEIbHOCTH B LENISAX COXPAHEHUS CBOETO 3/10-
POBBS M OKPYKAFOIIEH IPUPOJAHON CPEABI

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 33JaHUI Ha puMeHeHue npuHuuna Jle-Illarense
JUISL HAXOKJIEHUSI HaIlpaBJIEHUsI CMEUICHHsS] PABHOBECHS XMMHUYECKOW peakluy U aHau3
(bakTOpOB, BIMSIONIMX HA CMEIIEHHEe XMMHYECKOTO paBHOBECHUS

IIpakTuyeckue 3aHsATHSA

1

TepMoauHaMUUECKUE 3aKOHOMEPHOCTU NPOTEKAHUS XUMHUYECKUX peakuuii. PaBHoBecue
XUMUYECKHUX PeaKni

OK 01
OK 02
IIK 3.1

Pa3nes 6. PacTBopbl

Tewma 6.1. IlonsiTue o pacTBo-

1 | PactBopenne kak (u3snko-xumuuecknii mpouecc. PactBopsl. CrOCOOBI NPHTOTOBICHHS

OK 01
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pax pactBopoB. PacTBopuMocTh. MaccoBasi 0Jisi paCTBOpEHHOI0 BeniecTBa. CMBICH MOKa3a- OK 02
TEeJIsl IPEACIIbHO IOMYCTUMOU KOHIICHTPALIMH U €TI0 MCIOJIb30BaHUE B OLEHKE IKOJIOTHYE- OK 07
cKoi Oe3omacHOCTH. [IpaBwmiia SKOJOTHYECKH 1EJIeCO00pPa3HOTrO MOBEJACHUS B OBITY M I1K3.1
TPYJIOBOM JEATEIHHOCTH B LIETSAX COXPAHEHHUS CBOETO 3/I0POBBS U OKpPYKAIOLIEH MPUPOI-

HOM cpe/ibl; ONaCHOCTh BO3JICHCTBUS Ha KUBbIE OPraHNU3MbI ONIPEIEJICHHBIX BEILIECTB
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha PACTBOPHI, HCIOJb3Ye-
MbI€ B OBITOBOM U IPOU3BOJCTBEHHON AESITEILHOCTH YeJIOBEKa

Tema 6.2. UccnenoBanue JlabopaTopHbie paboThl 2

CBOMCTB PacTBOpPOB 1 | [IpuroroBneHue pacTBOPOB 3aJaHHOMN (MaccoBOM, %) KOHIICHTpAIIUU

IIpodeccrnonaibHO-OPUEHTHPOBAHHOE COlepP:KaHue (coJep:KaHue MPUKJIATHOTO MOIYJIsS)

Pa3nes 7. Xumus B ObITY U 2

NMPOU3BO/JCTBEHHOI1 1es-

TeJIbHOCTH YeJIOBEKA

Xumus B ObITy U pou3BoAcT- | CoaepikaHue y4eOHOro MaTepuaJia 2 OK 01

BE€HHOU JEATEIbHOCTH YEJIOBE- 1 | Hoseiilmue TOCTHXKEHUSI XUMUYECKOM HAyKU M XUMHYECKON TeXHOJIOTUU. Ponb xumuu B OK 02

Ka 00€eCTIeueHNH PKOJIOTHYECKOM, DHEPTreTUYECKON 1 MUIEBON 0€30MaCHOCTH, Pa3BUTHH Me- OK 04
muiuHbl. [IpaBua moucka v aHanmM3a XUMHYECKON MH(OpMALUU U3 Pa3IMYHBIX UCTOY- OK 07
HUKOB (Hay4yHas U y4yeOHO-Hay4yHas JUTepaTypa, CpeicTBa MaccoBOil MH(pOpMaln, CeTh K 3.1
WNurepner). [louck 1 aHanu3 KelcoB O MPUMEHEHNH XUMHUUYECKHUX BEIIECTB U TEXHOJOTUM
c yderoM Oyaymiedt mpoecCHOHAIBHONW NIEATENbHOCTH IO TeMaM: Ba)KHEHIIHME CTPOHU-

TEJIbHbIE MAaTepUalbl, KOHCTPYKIIMOHHBIE MaTe€pHalbl, MATEpUAIIbl JIJIs1 JJIIEKTPOHUKH, Ha-
HOMAaTEpHAIbI.

3amuTa: [IpencraBnenue pe3ynbTaToB pelleHHs] KeHcoB B (opMe MUHU-AOKIAAA C Tpe-
3EHTaluen

IIpome:kyTouyHas arrecranus B popMe 1uppepeHIIHPOBAHHOIO 3a4eTa 2

Hroro 78

Jlj1g XapaKTepUCTUKU YPOBHSI OCBOCHHSI y4€OHOTO0 MaTepHalia UCTIOIb3YIOTCS ClIeAyonne 0003HAUeHUS:

1. — o3HakOMUTENBHBIHN (Y3HaBaHUE paHee U3yUYEeHHBIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBIOIHEHUE IEATENBHOCTH 110 00pa3Ily, MHCTPYKIUHU UJIH 110JI PYKOBOJICTBOM);

3.— MPOJYKTUBHBIN (TJTAHUPOBAHUE M CAMOCTOSTEIILHOE BHITTOJIHEHHE JIESITETPHOCTH, PEIICHUE TPOOIEMHBIX 3a/1a4).
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3. YCJOBMUS PEAJIM3AIIAN YYEFHOU JUCHUTJIAHBI
3.1. O0pa3oBaTesibHbIE TEXHOJIOTHU
B yuebHOM mporecce, TOMUMO TEOPETUUYECKOTO 00Yy4eHus, KOTopoe cocTaBisieT_66,6 % ay-
JTUTOPHBIX 3aHATHH, IIUPOKO HCIONb3YIOTCS aKTUBHBbIE M MHTEPAKTUBHBIE (DOPMBI MPOBEACHUS 3a-
HATUH. B codeTannu ¢ BHEAYIUTOPHOU CAMOCTOSATEIBHOU paboTOM 3TO crmocoOCcTByeT (hopMupoBa-
HUIO U Pa3BUTHIO OOIIUX KOMIIETEHUIUH 00y4YaroIXCs.

AKTUBHBIE W HMHTEPAKTUBHBIC ()OPMBI NMPOBEACHUS 3aHATHUH, HMCIIOJIB3yeMble B y4eOHOM
rporecce

Hcnonb3yemble akTUBHBIE U HHTEPAKTHBHBIE (POPMBI
IPOBE/ICHUS 3aHATUI

TO CamocTosiTenpHast paboTa ¢ TeKCTaMU y4eOHHKA, JOIMOJ-

HUTEJIBHOMN JIUTEPATypO

113 CemuHapckue 3aHITHS

CamocrosrenbHas paboTa ¢ TeKcTaMH y4yeOHUKa, JOMOJI-

HUTEJIBHOM JIUTEpaTypOil

1,2 Mo3sroBoii mrypm

Pabora ¢ Tabnunamu, rpadukaMu, cCXeMaMu

JIP CamocTosiTenpHast paboTa ¢ TeKCTaMU yU4eOHHKA, JOIOJI-

HUTEJIbHOM JIUTEpaTypOil

[TouckoBas maboparopHas pabora

Mo3roBoii ITypm

Cemectp Bun 3anstus™

*) TO — Teopetnueckoe obyuenue, [13 — npaktuueckue 3ausatus, JIP — naboparopHsle 3aHs-
TS

3.2. TpedoBaHusi K MUHUMAJbHOMY MAaTepPHAJbHO-TeXHHYECKOMY 00ecredeHn 10

Peanu3anus nporpaMMsl JUCHUILUIMHBI TpeOYeT HAMUYMs y4eOHOro kabuHeTa «XuMHUsD».

Ob6opynoBanue yueOHOTo KaOWHETa: CTOJIbI ayAUTOPHbIE, yUeHUYECKHe CTyibs, [lepuoau-
yeckas cucTeMa XuMHUecKux aeMeHToB J[.11.MenzeneeBa, 1ocka MeaoBas.

O6opynoBanue nabopaTopun 1 paboOUYNX MECT J1abopaTOpUu: CTOJIBI JabOpaTOpHBIE, YUECHHU-
YeCKHe CTYINbs, MIKa(bl A XpPaHEHUS! XUMHUYECKUX PEaKTHBOB, MIKAa(bI 51 XpaHEHUS] XUMHUECKON
MOCY/Ibl, METAITINYECKHE CEH(BI 111 XpaHEHUsI XUMHUYECKMX PEaKTHBOB, BBHITSDKHOM mikad, Ilepuo-
JIMUecKas cucreMa XumMuueckux anemeHToB JI.M.MenaeneeBa, 1ocka MeaoBasi, CpeACTBa MOKapHOM
0€30MacHOCTH.

Texnuueckue cpencTBa 00y4eHHUs: KOMIBIOTEP, MOAKIIOUEHHBIH B JIOKAJIBHYIO CETh C BO3-
MO>XHOCTBIO BBIXOJ/Ia B UHTEPHET U JIOCTYIIOM B DJIEKTPOHHYIO HH(GOPMAITMOHHO-00pa30BaTEIbHYIO

cpeny.

3.3. UupopmannoHHoe odecneyeHue 00y4eHust
Ilepeyenb pexkoMeHAyeMbIX Y4eOHbIX U3AaHull, THTepHET-pecypcoB, 10NOJHUTEIbHON
JIUTEPATyphI.

OCHOBHBIE UICTOYHUKH:
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. Kokopesa B. Xumus: yuebnoe nocodue / Kokopesa B., B. - Mocksa: KnoPyc, 2023. -

371 c. - ISBN 978-5-406-10075-2. - URL: https://book.ru/book/947249 (nara oOparie-
Hus: 23.03.2023). - TeKkCT: 37IEKTPOHHBIMH.

. Caenko O. Xumus 1j1s HEXUMHUYECKHX crieraibHocTel: yueoHuk / Caenko O., E. - Mo-

ckBa: KnoPyc, 2023. - 304 ¢ - |ISBN 978-5-406-11295-3. - URL:
https://book.ru/book/948704 (nara obparenus: 23.03.2023). — TekcT: 3JIEKTPOHHBIHA.

. Caenko O. Opranmnueckas xumus (¢ mpakTukymom): yuebnuk / Caenko O., E. - Mocksa:

KuoPyc, 2022. - 177 c. - ISBN 978-5-406-08358-1. - URL.: https://book.ru/book/942658
(mata obpammenus: 23.03.2023). - TekcT: AMEKTPOHHBIH.

HNuTepHeT — pecypcsr:

1.

2.

3.

OnektpoHHbIi pecype «["azera Xumus Usnarensckoro goma IlepBoe centsiops». @opma
nocryna: http://www.him.1september.ru/

OnekTpoHHbI1  pecypc «Xumuss B  OTKpeITOM Kojuiemke». QPopma  JocTymna
http://www.him.ru/.

DnekTpoHHBIH pecypc «EcTecTBeHHOHAay4HBII 00pa3oBaTenbHbI nmopramy. Popma aoc-
tyna: http://en.edu.ru/.

I[OHOJIHI/IT@JII)HI)IC HCTOYHUKMU.

1.

JleBunkuit, M. M. KapnaBan momnekyn: Xumusi HeoOblyHast u 3a0aBHas / M. M. JleBu1-
kuid. - Mocksa : AnpnuHa HOH-(ukmH, 2019. - 542 c. - ISBN 978-5-00139-101-2. -
Texkcr : anekrponnsiid. - URL: https://znanium.com/catalog/product/1078455 (mara 006-
pamenus: 14.03.2023). — PesxxuM gocTyma: mo moamucke.

. llleBuunpina, JI. B. Xumus. COopHUK 3a/1a4 ¥ yIIPaKHEHUH ;| yueOHO-METOIUYECKOe T0-

cobue / JI. B. llleBuunsina, M. JI. [Tonexaesa, A. . Anapues. - HoBocubupck : U3a-Bo
HI'TY, 2019. - 63 c. - ISBN 978-5-7782-3975-3. - Tekcrt : snextponHsiif. - URL:
https://znanium.com/catalog/product/1870499 (marta obpamenwus: 23.03.2023). — Pexum
JIOCTYTIA: 110 MOATHCKE.
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4.

TACIATITAHBI

KOHTPOJIb ¥ OIIEHKA PE3YJbTATOB OCBOEHHS YYEBHOU

KoHTpouib 1 OIIEHKA pe3ysIbTaTOB 00YyUeHMs OCYLIECTBIIETCS NPENOIaBaTeIeM B IpoLecce

IMPOBEACHUA ITPAKTHUICCKUX 3aHATHH U na6opaTopHHx pa60T, TECTUPOBAHUA, a TaAKKE BBIIIOJIHCHHUA

O6y‘laIOH_[I/IMI/IC$I HHAIWBUYaJIbHBIX 3aﬂaHHﬁ, IIPOCKTOB, I/ICCHGI[OBaHPlﬁ. PBSYJ'IBTELTBI O6y‘{eHI/I${ OII-

PEACTIAIOT, UTO O6y‘IaIOH_II/IeC$I OOJIKHBI 3HAaTh, IOHUMAaTh U ACMOHCTPHUPOBATH 10 3aBEPHICHUN HU3Y-

YCHUA JUCHUIIIINHBI.

Jiis popmMupoBaHus, KOHTPOJISI M OLICGHKH PE3yIbTaTOB OCBOCHHS y4EOHOW TUCIUILIAHBI

UCIIONIB3YETCSI CHCTEMa OICHOYHBIX MEPONPHUSTHN, MPEICTABISIONIAasi CO00M KOMILIEKC Y4eOHBIX

MEpOTIPHUATHIA, COTJIACOBAHHBIX C Pe3yJIbTaTaMu 00ydeHHs U chopMynupoBaHHbIX ¢ yuerom ®I'OC

COO (mpeametnsbie pe3ynbtatsl o aucuuiuae) u GI'OC CIIO.

Ne | OK/IIK |Mopyas/Paznen/Tema| Pesyabrat 00yuenusi | Turbl olleHOYHBIX MepONpHS-
THI
| | OcHoBHOe coaepkanue
1 Paznen 1. OcHoBBI dopmyanpoBaTrs 6a30-
CTPOEHMS BelleCTBAa |Bble MOHATHS M 3aKOHbI
XMMMHU
1.1 | OK 01 |Crpoenue aromoB xu-|CocraBisath xumuueckue |l. Tect «CtpoeHne aTOMOB XHU-
MHUYECKUX DIJIEMEHTOB|(POPMYIIbI COETUHEHUN B |MUYECKUX JIEMEHTOB M MPUPO-
U 1[pupoja XHMHYE-|COOTBETCTBUU CO CTEME- |Ja XUMUYECKOU CBSA3HN.
CKOM CBSI3U HBIO OKHCJIEHMS XUMHU4Ye- |2. 3ajauu Ha COCTaBIEHUE XH-
CKHUX 2JIEMEHTOB, UCXO/sl |MUYECKHX (OPMYJN JIBYyXaTOM-
U3 BaJIGHTHOCTH U 3JIEK- [HBIX COEAMHEHUH (OKCHIOB,
TPOOTPULIATENBHOCTH CyAb(QHUI0B, TUIAPHUIOB U T.II.).
3. 3amaHus Ha MCHOJIb30BAaHUE
XUMHUYECKON CHMBOJIMKU U Ha-
3BaHUN COEJUHEHUH 10 HO-
MEHKJIaType MEXIyHapOAHOIO
COI03a TEOPETUYECKOH U IIpU-
KJIQAHOW XHMHUU M TPHUBUAIb-
HBIX Ha3BaHUU JUI COCTABIICHUS
XUMUYECKHX  (GOpMyNnT  JBYX-
aTOMHBIX COEAMHEHUH (OKCHU-
JIOB, Cynb(UIIOB, THUIPUAOB U
T.I.) ¥ JPYTUX HEOPraHUYECKUX
COEIMHEHUN OTIEeNbHBIX Kiac-
COB
1.2 | OK 01 [(Ilepmogmueckuii 3axoH|XapakrepuzoBaTh xumMu- |1. Tect «Metammdeckue / He-
OK 02 |u Tabmuua J[.M. MeH-|4ecKkue 3JIEMEHTEI B COOT- |METaJUIMYECKHE CBOICTBA,
JieneeBa BETCTBUU C UX IIOJIOKE-  |IEKTPOOTPULIATEIBLHOCTD U
HUEM B IEPUOANYECKON  |CPOACTBO K 3JIEKTPOHY XMMHUE-
CUCTEME XMMHUYECKHUX CKHUX DJIEMEHTOB B COOTBETCT-
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OK/IK

Moayas/Paznen/Tema

PesyabTaT 00yuenunst

Tunbl OEHOYHBIX Meponpus-
THH

anemenToB .M. Menne-
neeBa

BHE C MX DJIEKTPOHHBIM CTpOE-
HHUEM U TOJIOKEHHWEM B TEPHUO-
IMYECKON CUCTEME XHMHYECKHX
anemenToB .M. MenaeneeBay.
2. Ilpaktuueckue 3aigaHus Ha
YCTAaHOBJICHUE CBSI3U  MEX]Y

CTPOEHHEM aTOMOB XHMHUYeE-
CKUX JJIEMEHTOB M IEpUOAUYE-
CKHMM HM3MCHEHHEM CBOMCTB XH-
MHYECKHX DJIEMEHTOB M UX CO-
SIMHEHUH B COOTBETCTBHHU C
nosoxxkenueM  [lepuoguueckon
CHCTEME.

3. [IpakTUKO-OpUCHTHPOBAHHBIE
TEOPETUYECKUE 3aJaHus Ha Xa-
paKTepU3aIUIo

3jIeMeHTOB: «Meraunueckue /

XHUMUYECKHUX
HEMETaJNINYSCKHE CBOJCTBA,
AJIEKTPOOTPHULIATEIILHOCTh n
CPOJICTBO K 3JIEKTPOHY XUMHUYE-
CKHMX DJEMCEHTOB B COOTBETCT-
BHE C MX DJIEKTPOHHBIM CTpOE-
HUEM U TIOJIOKEHHUEM B TEPHO-
IUYECKOU CHUCTEME XUMHYECKUX
anemenToB .M. Menaeneeray

2 Paznea 2. Xumnue- |XapakTepuszoBaThb TH-
CKHe peaklIuu bl XMMHYECKHX peak-
1107071
2.1 | OK Ol |Tumbl XUMHYECKUX CocraBndarth peakuuu co- (1. 3amaum  Ha CcocCTaBlIEeHUE
OK 04 |peakumii €IVHEHUS, PA3JI0KEHUs, |ypPaBHECHUN PEAKLIUN:

oOMeHa, 3aMelIeHHS,
OKHCIUTEIHHO-
BOCCTAHOBHTEJIbHBIC Pe-
aKOnuu

—  COCOWHEHHMS, 3aMCIICHHS,
pa3ioxeHus, 0OMeHa;
— OKHCIIUTEIBHO-

BOCCTAHOBUTEIBHBIX PEAKIIUNA C
HCIOJIL30BAHMEM MeETOda 3JIEK-
TPOHHOTO OajnaHca.

2. 3ajmauyn Ha pacyeT Macchl Be-
[IecTBa WK 00hEMa

ra3oB IO HU3BECTHOMY KOJIMYE-
CTBY BEIIECTBa, Macce Wi 00b-
€My OJIHOTO M3 YYacCTBYIOUIUX B
peakLyy BEIIECTB; PACUETHI

25




Ne | OK/IIK |Mopyas/Paznen/Tema| Pesyabrar 00yuyenusi | THIbI OlleHOYHBIX MepONpHS-
THH
Macchl (00BEéMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEaKIIUU,
€ClIi OJHO W3 BEIEeCTB HMeEEeT
MIPUMECH.
3. [TpakTrueckas pabora
«CTpoeHue BeIEeCTBa U XUMHU-
YECKUE PEaKLun»
2.2 Onexrponutnueckas |CoctaBisaTh ypaBHeHUs | l. 3agaHus Ha cOCTaBJIIEHHUE MO-
JUCCOLMAIUSA U UOH-  |XMMHUYECKHX PEAKIINU JEKYJISIPHBIX M HMOHHBIX peak-
HBI 0OMEH HOHHOTO OOMEHA C yya- |UHUH C y4acTHEeM KHUCJIOT, OCHO-
CTUEM HEOPraHMYECKUX |BaHUU MU COJICH, YCTAHOBJICHHE
BEIIECTB M3MEHEHUS KUCIIOTHOCTH CPEJIbI
2. Jlaboparopnas pabora «Tu-
bl XUMUYECKUX peakuuii. Pe-
aKIM1 MOHHOTO OOMEHa»
3 Paznen 3. Crpoenne u|HcciaenoBaTh cTpoeHne
CBOMCTBA HEOPTraHU- |M CBOMCTBA HEOPTraHU-
YeCKHMX BellecTB YeCKHMX BellecTB
3.1 | OK 01 |Knaccudpukanusi, Ho-|Knaccudpuuuposats He- |1. Tect «Homenkmarypa u Ha-
[IK 3.1 |MeHKIaTypa W CTpOE-|OpraHWYEeCKHE BEIIECTBA |3BaHUE HEOPraHWYECKHX Be-

HUC HCOPraHUYCCKHUX

BEILECTB

B COOTBETCTBHUU C UX
CTPOCHUEM

IIECTB HMCXOAS M3 HX XHMHUE-
cKoi (opmynbl WIIM COCTaBJe-
HUE XUMHYECKOU (HOPMYJIIBI UC-
XOJs M3 Ha3BaHMS BEIICCTBA IO
MEXIYHApOAHOW WM TPUBH-
aIbHOM HOMEHKIIATYypey.

2. 3ajgauu Ha pacyeT MaccoBOM
JIOJIN
areMeHTa (COeOUHEHMs) B MO-

(Macchl) XMMHYECKOTO
neKyse (CMecH).

3. IlpakTnueckue 3amaHusi IO
KJaccu(uKalum, HOMEHKIAType
U XUMHYECKUM (POopMylIaM He-
OpraHMYECKUX BEILECTB pa3-
JIMYHBIX KJIACCOB.

4. IlpakTnueckue 3agaHus Ha
OmnpeaeeHne XUMHUYECKOM aK-
TUBHOCTH BEIIECTB B 3aBUCHUMO-
CTH BHJa XMMHYECKOH CBSI3U U
TUINA KPUCTAJUIMUECKON pelieT-
K1
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OK/IK

Moayas/Paznen/Tema

PesyabTaT 00yuenunst

Tunbl OEHOYHBIX Meponpus-
THH

3.2

OK 01
OK 02
I1IK 3.1

Dduzuko-xuMuUYecKue
CBOICTBA HEOpPraHUye-
CKHUX BEIIECTB

YcranaBnvBaTh 3aBUCH-
MOCTb (PU3UKO-
XUMHYECKHX CBOMCTB He-
OpPraHMYECKUX BEIIECTB
OT CTPOEHUS aTOMOB U
MOJICKYII, & TAKXKE THTIA
KPUCTAIUIMYECKOM pe-
IIETKU

1.Tect «OcoOEHHOCTH XUMUYE-
CKHMX CBOMCTB OKCHJOB, KHCIIOT,
OCHOBaHUM, aM(OTEPHBIX TH-
POKCUJIOB U COJIEN».

2.3amaHus Ha  COCTaBJICHUE
YpPaBHEHUN XUMHYECKHUX peakK-
LUA C ydacTUEeM IPOCTBIX U
CJIOKHBIX HEOPTraHUYECKHX Be-
IIECTB: OKCUJIOB METAJNIOB, HE-
METaJJIOB U aM(OTEPHBIX 3Jie-
MEHTOB;

CJIOT, OCHOBaHUW U amdoTtep-

HCOPraHU4CCKUX KH-

HBIX THAPOKCHIOB, HEOpPTraHH-
YECKUX COJICH, XapaKTepHU3yIo-
IIUX HMX CBOMCTBA U CIIOCOOBI
MOJTYYCHUSI.

3. [IpakTUKO-OpUCHTHPOBAHHBIE
TEOpEeTUYECKHe 3aJaHusl Ha
CBOIICTBa M MOJy4yeHUE HEopra-
HUYECKHUX BEUIECTB

4 TlpakTuyeckas pabora
«CBoiicTBA ~ HEOPraHUYECKUX
BEIIICCTBY
5.JIaGoparopHbie

«CBoiicTBa MeTamioBy, «llomy-

paboTsl

YeHHue, COOMpaHue U pacro3Ha-
BaHUE ra3oB»

3.3

OK 01
OK 02
OK 04

WNnentudukamnus He-
OpraHUYECKUX Be-
IIECTB

HccnegoBaTh Ka4eCTBEH-
HBIC pCaKIIUU HCOPraHu-
YCCKHUX BCIICCTB

1. [IpakTUKO-OPUEHTUPOBAHHBIE
3aJjaHUsl TI0 COCTaBICHUIO XH-
MUYECKUX PEaKIUi ¢ ydacTueM
HEOPraHMYECKUX BEIIeCTB, HC-
MOJIb3YEMBIX JUISl UX UACHTU(U-
KaIluu.

2.JIaboparopnas pabota: «Pe-
IICHUC OKCIICPUMCHTAJIBHBIX
3aa4 Ha WACHTH(UKAIMIO He-

OpTraHU4YCCKUX BCILICCTBY

Paznen 4. CTpoenne u
CBOICTBA OpraHuye-
CKHX BellecTB

HccaenoBarb cTpoeHue
U CBOMCTBA OpraHuye-
CKHX BellecTB

4.1

OK 01

Knaccudukanus,

Knaccudunuposats op-

1.38.)18.HI/I}1 Ha COCTaBJICHHUEC Ha-

27




Ne | OK/IIK |Mopyas/Paznen/Tema| Pesyabrar 00yuyenusi | THIbI OlleHOYHBIX MepONpHS-
THH
I[IK 3.1 |cTpoeHue U HOMEHKJIA-|TaHUYECKUE BEIIECTBA B |3BAHUM OPraHUYECKUX COEIU-

Typa
BEILIECTB

OPraHu4YCCKUX

COOTBCTCTBUHU C UX
CTPOCHUEM

HEHUI 10 TPUBUAJIBHOW WIH
MEXIYHApOJAHON cHCTeMaThye-
CKOM HOMEHKJIaType.

2.3amanus

Ha COCTaBJICHUEC

MOJIHBIX U COKpAIllEHHBIX
CTPYKTYpPHBIX (OPMYIl OpTraHu-
YECKUX BEIIECTB OTACIbHBIX
KJIACCOB.

3. 3ajaun Ha onpeaeaeHue mpo-
creifimeit Gopmynsl opraHuye-
CKOM MOJIEKYJIbl, HCXOAs W3

AJIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
I1IK 3.1

CpoiicTBa  opranuue-

CKHMX COCJIMHEHUHU

YcTaHaBnuBaTh 3aBUCH-
MOCTb (DU3UKO-
XUMHYECKHUX CBOMCTB Op-
TaHWMYECKHUX BEIIECTB OT
CTPOEHUS MOJIEKYIT

1.3amanus
YpaBHEHHI XMMHYECKHX peak-

Ha  COCTaBIICHUE
LIUHA C Y4aCTHEM OPraHMYECKUX
BEUIECTB HAa OCHOBaHWM HUX CO-
CTaBa U CTPOEHUS.

2.3ajaHUs = HA  COCTaBJICHHE
YpaBHEHUH XHUMHUYECKUX peak-
U, WITIOCTPUPYIOMUX XUMH-
YECKUE CBOMCTBA C Y4ETOM Me-
XaHU3MOB TMPOTEKAHUS JTaHHBIX
peaKkuuii U TeHETUYECKOM CBSI3HU
OpraHUYECKUX BEIIECTB Pa3HbIX
KJIACCOB.

3. PacuerHble 3ajauu 1Mo ypas-
HEHUSM pEeaKIHUil ¢ ydacTHeM
OpPraHMYECKUX BEILECTB.

4 Ilpaktuueckue pabots! «lIpe-
JICNIbHBIE U HEIpENeIbHbIE YT-
neBonopoas»,  «Kucioposuco-
JepKaliie OpraHuyeckue Cco-
€IMHEHUD», «A30TCo/epKalue
OpraHUYECKHUE COCTUHEHUS .

5. JlabopaTtopHbie paboTsl «Ilo-
Jy4yeHUE DJTUJIEHA U HU3YyYEHHE
ero cBOMCTB», «CBOICTBa 3TH-
JIOBOTO CHOUPTA U TIULEPUHAY,
«CBoiicTBa albACTUIOBY,
«CBOMCTBa YKCYCHOW KHCIIO-

ThI», «CBOMCTBA TIIFOKO3BI, Ca-
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Ne | OK/IIK |Mopyas/Paznen/Tema| Pesyabrar 00yuyenusi | THIbI OlleHOYHBIX MepONpHS-
THH
Xapo3bl U Kpaxmana», «CBOHCT-
Ba OenkoB», «CBoiicTBa MOJIH-
MEPOB»

4.3 | OKO01 [Hnentudukamus op-|HccnenoBars kadecTBeH- |1.IIpakTHKO-OpHeHTUPOBAaHHBIE
OK 02 |raHMuYecKuX BEIIECTB,|HbIE PEAKI[UU OpraHuYe- |3aJaHusl 1O COCTaBJICHUIO XH-
OK 04 |ux 3HaYEHHE W IPUME-|CKUX COCIMHEHUN OT- MHUYECKUX PEAKLIUN C ydacThem
[IK 3.1 |Henue B OBITOBOHM H|JEJILHBIX KJIACCOB OpPraHMYeCKUX BEIIECTB, B T.U.

IIPOU3BOJICTBEHHOU UCIIOJIB3YEMBIX ISl UX WUJICHTHU-

NEeSTEIbHOCTH YelloBe- ¢ukanuu B OBITY W TPOMBILI-

Ka JIEHHOCTH.
2.JlaGoparopnas padoTa:
«Unentudukanus  opraHuue-
CKMX COEIMHEHHH OTAEJIbHBIX
KJIaCCOB»

5 Paznen 5. Kunernue- Xapakrepu3oBaTb

CKMe M TepPMOJAUHA-|BJIUSIHUE PA3THYHBIX

MHYEeCKHEe  3aKOHO-|(aKTOpPOB HA paBHOBe-

MEPHOCTH IPOTeKAa-|cHe H CKOPOCTh XUMH-

HHUSI XUMHMYECKHUX pe-|4eCKHX peakuui

aKuui

5.1 | OK 01 |Cxopoctb xummnueckux |Xapakrepusonarb Bius- |1. [IpakTuko-opueHTHpOBaHHBIE
OK 02 |peakuuil. XuMHU4ecKoe |HUE KOHIIEHTPAL[MH pea- |TEeOpeTHYecKue 3aJaHusl Ha
[IK 3.1 |paBHOBecue TUPYIOIIUX BEMIECTB U aHanu3 (aKTOpOB, BIMSIOIINX

TEeMIIepaTyphl Ha CKO- Ha U3MEHEHHE CKOPOCTH XUMHU-
POCTh XUMHUYECKUX peaK- |ueckol peakiuu. Ilpaktuko-
1005051 OpPUEHTHPOBAHHbBIE 3aJaHUsl Ha
XapakTepu3oBaTh BIMSA- |IPUMEHEHHE mnpuHLIMnNa Jle-
HUe n3MeHeHus KoHueH- |[llaTenbe 1is HaxoXkaeHus Ha-
TpallMM BEILECTB, peaKk- |IPaBJIEHUS CMEILEHUsI PaBHOBE-
[IUU CPEbl U TEMIIEpATy- |CUS XHUMHYECKOW peakuuu |
PBI HA CMEIllEHUE XUMU- |aHAIU3 (AKTOPOB, BIMSIOIINX
YECKOT0 paBHOBECHS Ha CMEIIEHHE XHMHYECKOIO
paBHOBECHS
2. Ilpaktuueckast pabora «Tep-
MOJIMHAMUYECKUE  3aKOHOMED-
HOCTH MPOTEKAHUS XUMHUYECKUX
peakuuii. PaBHOBecne xumuye-
CKUX pEaKIHii»
6 Paznen 6. PactBopnsl (McciienoBaTh HCTUHHBIE

PacTBOPHI € 32IaHHBIMH
XapaKTepUCTUKAMHU
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Ne | OK/IIK |Mopyas/Paznen/Tema| Pesyabrar 00yuyenusi | THIbI OlleHOYHBIX MepONpHS-
THH
6.1 | OK Ol |Ilonsitie o pactBopax |PaznuuaTh HCTHHHBIE 13agaun Ha OPUrOTOBIEHUE
OK 02 pacTBOpbI pacTBOpOB.
IIK 3.1 2. [IpakTUKO-OpUEHTUPOBAHHBIE
pacueTHble 3aJaHUS Ha JHC-
MEPCHBIE CUCTEMBI, HUCIIONb3Ye-
MbI€ B OBITOBOW M TIPOU3BOJICT-
BEHHOM JEATEIbHOCTH YEJIOBEKA
6.2 | OK 01l |HccnenoBanue UccnenoBath Gpu3uko- Jlaboparopnas pabota
OK 04 [cBoiCTB pacTBOpOB XMMHYECKHE CBOMCTBA «IIpuroroBiieHME  PacTBOpPOB
IIK 3.1 HWCTUHHBIX PacCTBOPOB 3agaHHOM (MaccoBoM, %) KOH-
[EHTPALAN
Il | IlpodeccnoHaIbHO-OPUEHTHPOBAHHOE cojAep:kaHue (coaep:KaHMe NMPUKJIATHOIO MOAY-
JIs1)

7 Paznea 7. OuenuBarthb nocjaeacr- |3amura kKeiica (¢ yuerom 0y-
Xumus B ObITY B BUA ObITOBOM M pOM3- |Ayumieid  npogecCHOHATbHOM
NMPOU3BOJACTBEHHOH |BOJACTBEHHOM /IesiTeIb- |1eATeJIbHOCTH)
AeITeJIbHOCTH YeJIO- [HOCTH 4YeJIOBeKa ¢ Mo-

BeKa 3NN DKOJOTHYeCKOM
0e3omacHoCcTH
OK 01 |Xwumus B O6biTy U nipo- |OuenuBats nocneactsus |Keiic (¢ yaerom Oymytieit mpo-
OK 02 |u3BOACTBEHHOM Jesl- |OBITOBOM M MPOU3BOACT- |(hEeCCHOHATBLHOM e TEIBHOCTH)
OK 04 |TenpHOCTH YeOBEKAa |BEHHOMU JEATEIHLHOCTH Bo3moskHbBIE TEMBI KEHCOB:
OK 07 yesioBeKa ¢ no3uuuii sko- |1.byaymme wmarepuansl s
[IK 3.1 JIOTUYECKOM Oe30macHO- |aBHa-, MaIllMHO- W MpubdOpo-

CTH

CTPOCHUSI.
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