MHUHUCTEPCTBO OBIIETO 1 TPO®ECCHUOHAJBHOI'O
OBPA30OBAHUSA POCTOBCKOM OBJIACTH
I'OCYJAPCTBEHHOE BIO/UKETHOE ITPO®ECCHOHAJIBHOE
OBPA3OBATEJIBHOE YYPEX/JIEHUE POCTOBCKOH OBJIACTH
«POCTOBCKHM-HA-TOHY KOJLIEIX PAIUODJIEKTPOHUKH,
HMHO®OPMAIIMOHHBIX U IMTPOMBINIJIEHHBIX TEXHOJIOI Uil»
(I'BIIOY PO «PKPHUIIT»)

PABOYASI IPOTPAMMA OBINEOBPA30BATEJILHOM
YYEBHOM JUCIUTLIAHBI

0a30BOro ypoBHS
OO4.07 XUMMUs
AJIS CIIeNHAILHOCTH TeXHOJIOrHYeCKOro npoduis
CrnenuajbHOCTD:
11.02.17 Pa3paboTka 3/I€eKTPOHHEIX YCTPOHCTB M CHCTEM

KBanudukanus BbINyCKHHKA:
TEXHUK

®opma 00yuyeHHsI: OYHAS

POCTOB-Ha-I[OHy
2023



COI'’JJACOBAHO VTBEPXJAIO

HaganpHUK METOIMYECKOIO OTAEIA ‘ 3aMecTHTEND AUPEKTOPA
(% 110 y4e6HO-MeTOJUIeCcKOR paboTe
il £ HB. Boctpsikosa /,,,2”&56%1,/\, C.A. bynacosa
L2 _arpes 202 2 Y _anpass 202 3
OZIOBPEHO

[TuxoBo# komuccrel hU3KUKO-
MaTEMATHIECKIX 1 00X
€CTECTBEHHOHAYYHBIX AUCLUIIIMH
[TpoToKos Ne 7 OT «.22» wapm 202 3
ITpencengrens LIK

& ;»/:',7/ O.b. IleTpuxuna

Pabouass mporpamma o0061Ieo0pa3oBaTeNbHON y4eOHOH AUCLMAIIIMHEL 00/1.07 Xumusg mis
cmemmamsEocTH 11.02.17 PaspaGoTka O7EKTPOHHBIX YCTPOWCTB M CHCTeM paspaboTaHa B
COOTBETCTBHE ¢ TpeGoBaHmaMu (DemepalbHOTO TOCYJApCTBEHHOTO 00pa3oBaTeNbHOIO CTaHJapTa
cpeHEro obmero oGpa3oBaHys, yTBepxaeHHoTo [IprKasomM MHEHECTEPCTBA 06pa3oBaHys U HAyKH OT
«17» mas 2012 . Ne 413 (B pemaxnuu mpukasa Munnpocsemesns Poccun ot 12.08.2022 r. Ne732),
deepanbHOr0 TOCYIApPCTBEHHOr0 00pa30BaTeNIbHOrO CTaHAapTa CPEIHEro po¢ecCHOHAIBHOIO
obpazoBanmst  cmenmansHoctd  11.02.17  Paspabotka — SITEKTPOHHBIX YJCTPOUCTB M CHCTEM,
yTBepikaeHHOr0 IIpmkasoM MuHHCTEpPCTBa INPOCBEIICHHUS OT «02» mroms 2022 1. Ne 392
(3aperucTpupoBan MmuHucTepeTBOM Foctumuu  Poccumiickoit  @enepanuu «01» wmroms 2022 r.,
perucTpanuorEbit No 69108), ¢ yuérom mpuMepHOH paboueil mporpamMmel 006111e00pa3oBaTENbHOA
y4eOHOH IUCIMIUTMHBI XWMHsS UL IPOGECCHOHANBHBIX  00pa30BATENBHBIX opraHuzanui,
yrBepkaEHHON COBETOM IIO OLEHKE COACPKAHWS M KadeCTBA NMPHMEPHBIX pabounx mporpamMm
001meo6pa3oBaTeNbHOT0 ¥ COIMANbHO-TYMAHUTApHOTO IHUKIOB  CPEIHETro IpodecCHOHaIBEHOIO
o6pasopanmst (mpotokon Ne 14 or «30» mosbps 2022 r.), Meromuku NpENOAABAHMSL IO
o6meo6pa3oBaTenbHEIM  (00s3aTeNBHBIM) — JUCHMIUIAHAM € y4ETOM mpodeccuoHaIBHOR
HanpaBrenHocty mporpamm CIIO, peamisyembix Ha 06ase OCHOBHOTO obmero o6pa3oBaHud,
IpelyCMaTpUBAIONINE HHTCHCHBHYIO —00meo0pa3oBaTelbHyIO —IOATOTOBKY obyJaromuxcst ¢
BKJIFOUEHHEM IIPEKITAAHEIX MOJYJIEH, COOTBETCTBYIOIMX IPO(ECCHOHAIBHOH HAPABICHHOCTH, B T.9.
C y4éTOM HpPHMEHEHHs TEXHOJNOTHH IUCTAHIMOHHOTO M 3JIEKTPOHHOIO 00yueHus (paclopsKEHUE
MurrcTeperBa npocsemenust Poceniickoit @eneparmuu Ne P-198 ot «25» aprycra 2021 r.)

PazpaboTuux(u):
Herpukuna O.B. - mpenoasaTens BEICIEH KBaTH()UKAIHOHHON KATCTOPHH I'BIIOY PO «PKPUIIT»

PenenzenTni:
Tpoununa B.C. — npernonasarens BeICIIeH KBATHHKAIMOHHOR KATErOpPHH I'BIIOY PO «PKCH»
Kpasuenko H.IO. - npenogaBares BEICIIEH KBATHQUKAIMOHHOH KaTeTOPHA I'BIIOY PO «PKCH»



COJIEP)KAHME

1.0BLIASL XAPAKTEPUCTUKA PABQ‘IEIZ ITPOI'PAMMBI OBb-
IMEOBPA3OBATEJIbHON YYEBHOU AMCHUITJIMHBI

2.CTPYKTYPA 1 CONEP)KAHUE OBIIIEOBPA30BATEJILHON
YYEBHOU AMCHUITJIMHBI

3.YCJIOBHSI PEAJIM3ALINN PABUOUIEﬁ I[TPOI'PAMMBI OBIIE-
OBPA3OBATEJIbBHOM YYEBHOU JUCLMITJIMHBI

4.KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHMA OBILE-
OBPA3OBATEJIbHOM YYEBHOU JUCLUITJIMHBI

14

28

30



1. OBIIASI XAPAKTEPUCTHKA PABOUYEN TPOTPAMMBI
OBIIEOBPA3OBATEJBHON YYEBHOM JUCIUATIJINHBI
00J1.07 XUMUSA

1.1. MecTo IMCUMILUIMHBI B CTPYKTYpe NMPOrpaMMbl NMOJATOTOBKH CIIeI[HAJIH-
CTOB CpPEIHEro 3BeHa:
obmeoOpazoBarenbHas yueoHas auctuminaa OO/.07 Xumus sBisieTcs 00s3aTeIbHOM
JacThIO0 00IIe00pa30BaTEILHOTO MHMKJIA MPOrpaMMbl TTOJATOTOBKH CHCITHAIIMCTOB CPEJI-
Hero 3BeHa B cooTBeTcTBUM ¢ PI'OC CIIO mo cnenuanbHoctu 11.02.17 Paspabotka
AJICKTPOHHBIX YCTPOWCTB U CHCTEM.

1.2. Heab 1 nj1aHupyemMble pe3yabTAThl 0CBOCHHUS TMCUMILINHBI:

1.2.1. Ilesqin o01Ieo0pa3oBaTeIbHON YUeOHOH JUCITUIITIMHBI
Conepxanue nporpaMmmel o0ieoopazoBarenbHoi yueOHoi auctumminasl OO.07 Xu-
MUl HAITpaBJIEHO Ha JOCTHXKCHUE CIEAYIONIEH 1eTu:

- (QopMHupoBaHUE y CTYJEHTOB TMPEJCTABICHUS O XUMHUUYECKON COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUpPA KaK OCHOBBI MPUHSTUS PEIICHUN B KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAaIUsX, OTBETCTBEHHOTO MOBEJICHUS B IPUPOJAHON CpeIe.

3agaun qucuumanabsl OO .07 Xumust:

1) chopmupoBaTh MOHUMAaHKE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHYECKUX TPO-
LIECCOB U SIBJIICHHI B OKPYKAIOIIEH Cpelie, LIEJIOCTHOM HayYHON KapTUHBI MUPA, B3aUMO-
CBSI3U U B3aMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHSI COCTaBIIATh (POPMYJIbI HEOPTAaHUYECKUX U OPTaHUYECKUX Be-
IIECTB, YPABHEHUS] XUMHUECKUX PEAKIINM, OOBSICHSATh UX CMBICI, HHTEPIIPETUPOBATH Pe-
3yJbTAaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKK MPOBEIACHUS MPOCTEUIINX XUMUYECKUX IKCIEPUMEH-
TaJIbHBIX MCCJIEOBAaHUN C COOJIIOICHUEM MpaBWJl OE30MacHOr0 OOpalleHusi C Belle-
CTBaMU U J1abOpPaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh yMEHHSI HCIOJB30BaTh MHGPOPMAIMIO XUMHUYECKOTO XapakTepa u3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopmupoBaTh YMEHHS MPOTHO3UPOBATH MOCIEACTBUS CBOEH NESITEIIBHOCTH U
XUMUYECKUX MPUPOJIHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX MPOIIECCOB,

6) chopMHUpOBaTh MOHUMAHWE 3HAYMMOCTH JOCTHKEHUN XMUMHUYECKOW HAyKH U
TEXHOJIOTH JIJIsl pa3BUTHUS COITUATBHON U TPOU3BOICTBEHHOM cdep.

1.2.2. IInanupyemsbie pe3yJabTaTbl OCBOCHHs 001eo0pa3oBaTe/bLHOMI
y4eOHo# qucuunauHbl B c00TBeTcTBHU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
Oco0oe 3HaueHue AUCIUIUIMHA UMEET MpU (GOPMHUPOBAHUU U PA3BUTUU OOILIUX U IMPO-
beccuonanbHbIX KoMmreTeHIU B cooTBeTcTBUU ¢ PI'OC CIIO nmo crneunalbHOCTH
11.02.17 Pa3paboTKa 3JIeKTPOHHBIX YCTPOUCTB U CUCTEM.



Koa v HammeHOBaHUe
(popMuUpyeMBIX KOM-
nerenuui (OK, I1IK)

Ilnanupyemble pe3yabTaThbl 0CBOCHHUS TMCHMILIMHBI

oomue

AUCUMILIHHAPHBbIE

OK 01. Beibupatb criocoObt
penieHus 3amaq npodeccu-
OHaJILHOM JEATEIILHOCTH
MPUMEHUTEIBLHO K pa3iihy-
HBIM KOHTEKCTaM

B wactu TpyaoBoro BocmuTa-
HUS:

- TOTOBHOCTb K TPYAY, OCO3HAHHUE
LEHHOCTU MAacCTePCTBa, TPYAOJIO-
Oue;

- TOTOBHOCTh K aKTHUBHOH Jes-
TEIBHOCTH TEXHOJIOTHUECKON |
COLIMAIHOM  HAIPaBJICHHOCTH,
CIOCOOHOCTh MHHUIMAPOBATH,
IUIAHUPOBAaTh ¥ CaMOCTOSTEIHHO
BBIITOJIHATD TaKYHO ACATCIBHOCTD,
- HHTEpeC K pa3iMyHbIM cdepam

npoeccCHOHATLHOW  AeATeIhHO-
CTH.
OniajieHne YHHMBepCAJIbHBIMHU

yu4eOHBIMH TI03HABATEJbHBIMU
JeHCTBUSAMU:

a) 0a3oBble JIOrMYecKHe jeii-
CTBHSL:

- CaMOCTOSITEIIbHO (OPMYITHPO-
BaTh U aKTyaJIU3UpOBaTh IpoOIie-
My, paccMaTpuBaTh €€ BCECTO-
pOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIN
MPU3HAK WM OCHOBAHUS IS
CpaBHEHHsI, KiIacCU(UKAUN U
0000IIeHMS;

- OTIPEEIISATH IEJIN IeATeTbHOCTH,
3a/1aBaTh MapaMeTpbl U KpUTEpUU
HX JIOCTHKCHHUS,

- BBISBISATh 3aKOHOMEPHOCTH U
MPOTHBOPEUUsI B paccMaTpuBae-
MBbIX SIBJICHHUSX,

- BHOCUTH KOPPEKTHUBBI B Jesi-
TEIbHOCTh, OIICHUBAaTh COOTBET-
CTBUE PE3yIbTAaTOB IEJISAM, OIle-
HUBaThb PUCKU MOCIEACTBUN J€s-
TEIIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIILJIE-
HUE TPU PEUICHUU IKU3HEHHBIX
npobiem

0) 0a30BbBIe HCCJIEI0BATEIbCKHE
aelcTBUA:

- BIAACTh HaBBIKAMH y4eOHO-
HCCIIEIOBATENBCKOW U MPOECKTHOM
NeSATEeTbHOCTH, HaBBIKAMH pa3pe-
HIeHus Tpo0IeM;

- BBISIBJIATD IMPUYIUHHO-

- BJIAQJETh CUCTEMOW XMMHYECKHUX
3HaHMUNA, KOTOpasl BKIJIIOYAET: OC-
HOBOIIOJIAraole MOHATUS (Xu-
MUYECKHI 3JIEMEHT, aToM, JJIeK-
TpoHHasi 000JOYKa aroMma, s-, p-,
d-aneKTpoHHBIE OpOUTAIM  aro-
MOB, HOH, MOJIEKYJia, BaJICHT-
HOCTb, 3JIEKTPOOTPULIATENILHOCTD,
CTENEHb OKHUCJICHMS, XUMHYECKas
CBsI3b, MOJIb, MOJIApHAs Macca,
MOJIIDHBIA  00BEM, YTJIEPOJIHBIM
ckeser, GyHKIMOHaIbHAas Tpymia,
pamukan, H30MEpHs, H30MEpHI,
TOMOJIOTHUECKUN Psifi, TOMOJIOTH,
YIJIEBOIOPOAbI,  KHUCIOPOA- H
a30TcoJepKallue  COSIUHEHHS,
OMOJIOTMYECKH AaKTUBHBIE BEIlle-
cTBa (YIJ€BOMBI, KUPBI, OCNIKH),
MOHOMEp, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISPHBIE CO-
eIMHEHUs, KPUCTAJUIMUECKas pe-
HIeTKa, TUIMBl XUMHYECKHX peak-
i (OKUCTHUTENBHO-
BOCCTaHOBUTENbHbBIE, 9K30-U JH-
JTOTEPMUYECKHE, PEaKIIU MOHHO-
ro oOMeHa), pacTBOp, IECKTPOIH-
ThI, HEDJIEKTPOJIUTHI, JIJIEKTPOIH-
TUYECKasi JAMCCOLMAINS, OKHCIH-
T€Jb, BOCCTAHOBHTEIb, CKOPOCTH
XUMUYECKON pPEaKiud, XUMHUYe-
CKOE€ paBHOBECHE), TEOpUHU U 3a-
KOHbl  (Teopus  XHMHUUYECKOTO
CTPOEHHUSI OPraHUYECKUX BEIECTB
AM. byrnepoBa, Teopus 3iek-
TPOJIUTUYECKONM  JAMCCOLIMALINH,
nepuoanueckuid 3akoH .M. Men-
JieieeBa, 3aKOH COXpPAaHEHUsI Mac-
ChI), 3aKOHOMEPHOCTH, CHUMBOJIH-
YECKUH A3BIK XMMHHU, (PaKTOIOTH-
YEeCKHE CBEJICHHUS O CBOMCTBaXx,
cocraBe, MONy4YeHHH W Oe3omac-
HOM HCIIOJIb30BaHUH BaKHEHIITNX
HEOPraHUYECKUX U OPraHHMYEeCKUX
BEIIECTB B OBITY W MPAKTHUYECKOU
JeSATEIbHOCTH YETIOBEKA;

- YMETh BBISBIISATH XapaKTEPHbBIC
MPU3HAKU U B3aUMOCBSA3b U3YyUCH-
HBIX TIOHSTHH, TPUMEHSITh COOT-




CJICACTBCHHBLIC CBSI3H U aKTyaJII/I-
3MpOBaTh 3a7ady, BBIJIBHraTh T'H-
IOTE3y €€ PELIEHUs, HAXOIUTh
apryMeHTBl JUIs JI0Ka3aTejabCTBa
CBOUX YTBEPKICHUHM, 3aaBaTh
mapaMeTpbl U KPUTEPHH PEIICHHUS;
- aHaHI/I?)I/IpOBaTL HOJIy‘-IeHHbIe B
XOJIe pCIICHHUS 3aJa4yl pe3yJbTa-
ThI, KpI/ITI/I‘-IeCKI/I OLICHHUBATh WUX
JOCTOBEPHOCTh, ITPOrHO3UPOBATH
N3MCHCHHUC B HOBBIX YCJIOBI/ISIX;

- YMETh NEPEHOCUTH 3HAHMS B I10-
3HaBaTeJ'IbHYIO nu HpaKTI/I‘-ICCKYIO
00J1aCTH YKU3HEAEATEILHOCTH;

- YMETb UHTETPUPOBATH 3HAHUSA U3
pasHBIX MMPEIMETHBIX 00JIACTEHH;

- BBIIBUT'aTh HOBBIC HUJCH, HpeI[-
JjaraTtb OpI/IFI/IHaJII)HI)Ie IIoAXOAbl U
pEIICHHS;

- CHOCOOHOCTH UX HCIIOJIH30BaHUS
B II03HABATEIbLHON U COLMAILHOM
[IPAaKTUKE

BETCTBYIOLIME MOHATHUS NPU OIU-
CaHUM CTPOCHUS M CBOMCTB HEOP-
TFaHUYECKUX U OpPraHuYeCcKuX Be-
IIECTB M MX MPEBpAIICHUN; BbIsSB-
JSATh B3aUMOCBSI3b  XMUMHUYECKUX
3HaHUM C NOHATHUSAMU U IPEJICTAB-
JEHUSIMU JIPYTUX €CTECTBEHHOHA-
YUHBIX [IPEIMETOB;

- YMETb HCIOJb30BaTh HAWMEHO-
BAaHUSI XUMHUYECKUX COEIUHEHUMN
MEKIYyHApOAHOIO CO03a Teope-
TUYECKOU U MPUKIAJTHON XUMUU U
TPUBUAJIbHBIE Ha3BaHUs Ba)KHEH-
IIMX BEIIECTB (I3THUJICH, alleTUJICH,
runeput, (enon, Qopmainbiae-
UM, YKCyCHas KHCIOTa, IJIMIIMH,
YIapHBIM Tra3, YTJIEKHUCIbIA ras,
aMMHaK, ramieHasi U3BecTb, Hera-
1ieHasi U3BECTb, IUThEBAS COoAa U
JIPYTHUX), COCTaBJISATH (POPMYJIBI
HEOPTraHWYECKUX U OPraHUYECKHUX
BEIIECTB, YPAaBHEHUS XUMUYECKUX
peakiuii, OOBSICHATh HUX CMBICI;
HOJITBEPXKJIaTh XapaKTEpHbIE XU-
MUYECKHE CBOICTBA BEILECTB CO-
OTBETCTBYIOLIUMHU  JKCIIEpUMEH-
TaMU W 3alUCSIMH yPaBHEHUH XH-
MUYECKUX PEaKLIHil;

- YMEThb YCTaHaBJIMBaThb IpPUHA-
JIeKHOCTh HM3yUYEHHBIX HEOpraHu-
YECKUX M OPraHMUYECKUX BELIECTB
K OIpeleleHHbIM KjaccaM H
rpynmnaM COEIMHEHUH, Xapakre-
pU30BaTh HMX COCTaB M BaXKHEM-
1€ CBOWCTBA; ONPENEIATh BUJIBI
XUMHYECKHX CBSI3el (KOBaJIEHT-
Has, MOHHAs, METaJNIn4YecKas, BO-
JIOpOJIHasl), THUIBl KpHUCTAJUIMYe-
CKHX DPELIETOK BEUIECTB; KJIACCH-
¢unupoBaTh XMMHYECKHE pEaK-
LIUH;

- chopMHUpOBaTh NPECTABICHUS:
0 XMMHYECKOM COCTaBIISIOLIEH
€CTECTBEHHOHAy4YHOW  KapTHHBI
MHpa, pPOJIN XMMUU B IIO3HAHWH
SBJIEHUN TIpUpOAbl, B (QopMHUpO-
BAHUM MBIIUICHUSI U KYJIbTYpPBI
JUYHOCTH, €€ (YHKIMOHAIBHOU
I'PaMOTHOCTH, HEOOXOIUMOM st
pelIeHrs MPaKTHYEeCKUX 3aJad U
9KOJIOTUYECKH  OOOCHOBAHHOT'O
OTHOIICHHUSI K CBOEMY 3/I0POBBIO U




MIPUPOIHOM CPEE;

- YMEeThb NPOBOAMUTH PACYETHI IO
XUMHAYECKHM (opMyJiaM U ypaB-
HEHUSIM XUMHYECKHX peakuuid c
HCII0JIb30BaHUEM ¢buznveckux
BEJIMYMH, XapaKTePU3YIOUINX Be-
LIECTBA C KOJMYECTBEHHOM CTO-
POHBI: Macchl, o0beMa (HOpMasb-
HbIE YCIJIOBUS) Ia30B, KOJINYECTBA
BEIIECTBA; UCMOJIb30BaTh CUCTEM-
HbIE XUMHYECKHE 3HAHHUS s
OPUHSITHS PEUIeHUH B KOHKpPET-
HBIX JKU3HEHHBIX CUTYalUsX, CBS-
3aHHBIX C BEIECTBAMHU U UX IMpH-
MEHEHUEM

OK 02. Hcnons3oBaTh CO-
BPEMEHHBIE CpEACTBa IIO-
WCKa, aHaJIM3a U MHTEpIIpe-
Taluu WHQOpPMAIMK U WH-
dbopMaIMOHHBIE  TEXHOJIO-
TMHU IS BBIITOJHEHMS 3a7a4
npoeCCHOHAIBHOW  JIes-
TEABLHOCTH

B o0JsacT HEHHOCTH HAYYHOI'O
NMO3HAHMS:

- chopMHpPOBAaHHOCTE MHUPOBO3-
3peHusi, COOTBETCTBYIOIIETO CO-
BPEMEHHOMY YpPOBHIO Pa3BUTHUSA
HAayKd U OOIIECTBEHHOW TpPAKTH-
KM, OCHOBAaHHOTO Ha JHaliore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO-
3HAHUIO CBOETO MeECTa B TIOJH-
KYJbTYPHOM MHUPE;

- COBEpIICHCTBOBAaHUE S3BIKOBOM
U YUTATEIbCKOM KYJIBTYpPHl Kak
CpEeICTBa B3aUMOJICHCTBUS MEXITY
JIIOJIbMU U TIO3HAHUS MUDA;

- OCO3HaHUE LIEHHOCTU Hay4YHOU
NEeSATEIbHOCTH, TOTOBHOCTH OCY-
LIECTBJIATh MPOEKTHYIO M HCCIIe-
JIOBATEJIbCKYIO JIEATEHOCTh WH-
TUBUAYaIbHO U B TPYIIIE;
OBjaseHne yHHMBEPCAJIbHBIMH
yueOHBIMH T03HABATEJbHBIMH
JefCTBHUSIMU:

B) pa6ora ¢ undopmanmeii:

- BIAJETh HABBIKAMHU TOJTYYEHHS
uHpOpMallUd U3  HCTOYHHUKOB
pPa3HBIX THIIOB, CaAMOCTOSITEIBHO
OCYIIECTBJISITh TOWCK, AaHaJIN3,
CUCTEMATHU3allMI0 U HHTEpIpeTa-
U0  HHPOPMALMKA  Pa3TUIHBIX
BUJIOB ¥ JOPM MpeACTaBICHUS;

- CO3/7aBaTh TEKCTHI B PA3TUYHBIX
dbopMaTax ¢ y4eToM Ha3HAuUCHUS
nH(pOpMaAIIUU U TIEIEBOU ayaUTO-
puu, BBIOWpas  ONTUMAIBHYIO
(dbopMy TpencTaBleHUs U BHU3Ya-
JU3aIUY;

- OIIEHWBATh JOCTOBEPHOCTH, Jie-

- YMeTb MNNaHMPOBATb WM BbINOA-
HATb XMMWUYECKUIA 3SKCNEePUMEHT
(npeBpaweHns OpraHnYecKmx
BELLEeCTB NPU HarpeBaHuW, MNoay-
YeHWe 3TWU/IeHaA U M3Y4YeHue ero
CBOWCTB, KayeCcTBEHHble peakuuu
Ha anbgernabl, Kpaxman, yKcyc-
HYIO KUCNOTY; AeHaTtypauua ben-
KOB MPW HarpeBaHWW, LBETHblE
peakunn 6enkos; NPoBOAUTbL pe-
akuMM MOHHOro obmeHa, onpe-
AenaTb cpeay BOAHbIX PaCTBOPOB,
KauyeCTBEHHble Peakuun Ha Cy/b-
¢dat-, KapboHaT- UM xnopua-
aHWOHbI, Ha KaTMOH aAMMOHMUS;
pewaTb 3KCNepuMMeHTaNbHble 3a-
fgaun no Ttemam "MeTtannbl" M
"HemeTtannbl") B COOTBETCTBMU C
npaBuiamn TeXHUKM GesonacHo-
CTM Npu obpalleHnn C BellecTBa-
MU 1 nabopaTtopHbiM 0b6opyao-
BaHWEM; NPeACTaBAATb pe3y/bTa-
Tbl XMMWYECKOTO 3KCMEPUMEHTA B
dbopme 3anucy ypaBHEHUI COOT-
BETCTBYIOLLMX peakuuit n dopmy-
IMpOBaTb BbIBOAblI HA OCHOBE
3TUX Pe3y/bTaToB;

- YMETb aHa/IM3MpPoBaTb XMMUYe-
CKYI0 MHPOPMaALMIO, MOJTy4aeEMYIO
M3 pasHbIX UCTOYHMKOB (CpeacTs
maccoBon MHpopmaumu, cetb UH-
TEPHET N apyrue);

- BNaAeTb OCHOBHbIMW MeToAamu
Hay4YHOro MNO3HAHWA BELLECTB MU
XMMUYECKUX ABNeHU (Habatope-




TUTHUMHOCTh MH(POPMALIUH, €€ CO-
OTBETCTBHE MPABOBBIM M MOpPAJIhb-
HO-3TUYECKUM HOPMaM;

- UCIOJIb30BaTh CpeacTBa HHHOP-
MAIlMOHHBIX U KOMMYHHKAIIMOH-
HBIX TEXHOJIOTHH B PEIICHHU KO-
THUTHBHBIX, KOMMYHHKAaTHBHBIX U
OpPraHM3alMOHHBIX 337a4 C Co-
OmozieHreM TpeOOBaHMIA IPrOHO-
MHKH, TEXHUKA O€30MacHoCTH,
TUTHEHBI,  pecypcocOepexeHus,
NPaBOBBIX M O3THUYECKHX HOPM,
HOpM  HH(pOpMaMOHHOW  Oe3-
OIaCHOCTH;

- BJIaJICTh HAaBBIKAMHU pacIliO3HaBa-
HUS M 3alIMTHl HHPOPMAIUU, HH-
dbopManmoHHONH  G€30MacHOCTH
JIMYHOCTH,

HWe, WU3MEpPEeHWEe, ISKCMEPUMEHT,
MOAEeNUpOoBaHue);

- YMeTb NMPOBOAWUTbL pacyeTbl Mo
XMMUYECKMM dOopmynam U ypas-
HEHMAM XMMMUYECKUX peakumit ¢
NCNOJIb30BaHNEM dur3nYecKknx
BE/IMYMH, XapPaKTEPU3YIOLWNX Be-
LLLecTBa C KOJIMYECTBEHHOM CTOo-
POHbI: Mmaccbl, obbema (HOp-
MaJibHble YC/10BMA) rasos, KOAK-
yecTBa BELLECTBA; MCNO/b30BaATb
CUCTEMHbIE XMMWYECKME 3HAHMA
ANA NPUHATUSA PEeLUeHUIn B KOH-
KPETHbIX M3HEHHbIX CUTyaUMSX,
CBA3aHHbIX C BELWECTBAMU U UX
NPUMEHEHNEM

OK 04. DddexTuBHO B3aH-
MOIECTBOBAaTh M paboTaTh
B KOJUICKTHBE U KOMaH 1e

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOSITEILHOCTH U CaMOOIpe-
JIEJICHUIO;

-OBNIQ/ICHUE HaBbIKaMU y4eOHO-
HCCIIEA0BATENBCKOM, IPOEKTHON U
COLIMATILHON JeSITeNIbHOCTH;
OBiajgenne yHUBepcaIbHBIMH
KOMMYHUKATUBHBIMHU J1eHCTBU-
AMM:

0) coBMecTHasl J1esITeJIbHOCTD.

- MIOHMMATh M HCIIOJIB30BATh Ipe-
UMyIIecTBa KOMaHIHOH M WHJU-
BUTyalIbHOM paboThI;

- NPUHUMATH LEJIU COBMECTHOU
NeSITeTIbHOCTH, OPTaHU30BBIBATH U
KOOPAMHUPOBATh JACUCTBUS IO ee
JOCTH)KEHUIO: COCTaBIIATh ILJIaH
JEUCTBUM, PaACHpPEIETATh POJU C
y4eTOM MHEHHMH Y4YaCTHUKOB 00-
CY’KIaTh pe3yJIbTaTbl COBMECTHOMN
paboThI;

- KOOpJAWHUPOBATh U BBHITIOIHATH
paboTy B YCIOBHAX peaJbHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBaH-
HOTO B3aUMOJICHCTBUS;

- OCYHIECTBJISAITh  MO3UTHBHOE
CTPaTErMuecKoe IOBEJIEHUE B
pa3NUYHBIX CUTYalUsX, MpPOSB-
JSITh TBOPUECTBO U BOOOpaskeHHeE,
OBITh HHUIIMATHBHBIM
OBiaieHHe YHMBepCAJIbHBIMHU
PeryJIiITHBHBIMH 1efiCTBUSIMH:
) NpUHSTHE ce0sl M APYrUX JIo-
AeH:

- YMETh IUIAaHMPOBATH U BBIIOJI-
HATb XUMMUYECKUH SKCIEPUMEHT
(mpeBparieHus OpPraHUYeCKUX
BEILECTB IpU HArpeBaHWUHU, HOIYy-
YeHHE OSTHJIEHA M HW3yYeHHE ero
CBOWCTB, KaYeCTBEHHbIC pEaKIUH
Ha aJIbJEeTUABI, Kpaxmall, yKCyc-
HYIO KHCJOTY; JeHaTypauus Oei-
KOB TIpM HArpeBaHWH, IBETHHIC
peakuuu OeNKOB; HNPOBOIUTH pe-
aKIIMM MOHHOTO OOMEHa, ompeje-
JATh cpelly BOJHBIX PpacTBOpOB,
KayeCTBEHHBIE PEaKIUU Ha CYJIb-
¢dar-, kapboHaT- U  XJOpHI-
AaHWOHBI, HAa KAaTHOH AaMMOHWSI,
pemarb 3SKCIEepUMEHTANbHbIE 3a-
mauyn 1o TemMaM '"Meramael" u
"HemeTtamibl") B COOTBETCTBUU C
NpaBUIaMU TEXHHUKH Oe30IacHo-
CTH TIpH OOpaIlleHNH C BEIIeCTBa-
MH U J1abOpaTOpHBIM 000pyAOBa-
HUEM; TPENICTABIATh PE3yJIbTaThI
XMMHUYECKOTO JKCIEpUMEHTa B
dbopme 3amucu ypaBHEHUU COOT-
BETCTBYIOIIUX peakiuii u Gpopmy-
JUPOBATh BBIBOJBI Ha OCHOBE
9THX Pe3yJIbTaTOB




- IPUHUMATh MOTHUBBI U apTyMEH-
TBI JIPYTUX JIIOJICH TIPH aHaIu3e
pE3YJIBTATOB ACATECIHLHOCTH;

- IpHU3HABaTh CBOC IIPABO M MPABO
JPYTHX JIFOJICH HA OIITNOKHY;

- pa3BUBaTh CIOCOOHOCTH ITOHH-
MaTh MHP C MO3UIUHU JIPYTOTrO He-
JIOBEKA;

OK 07. CopeiicTBOBaTh CO-
XPaHEHUIO  OKPYIKaroIICH
cpensl,  pecypcocoepexe-
HUIO, IPUMEHSTh 3HAHUSA 00

U3MCHCHUU KJIMMara,
OPUHONAOBL  OEpekIMBOTO
npou3BOJCTBa, 3(hdekTus-

HO JICCTBOBATh B YPE3BbI-
YalHbBIX CUTYyalHsIX

B o0nactn
BOCIIUTAHHA:
- ¢(hOpMHPOBAHHOCTH KOJIOTHYE-
CKOH KyJIbTYpBbI, IOHUMAaHHUE BIIU-
SIHUSI COLUAJIbHO-?PKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE IIPH-
PONHONW M COLMAIBHOM Cpenpl,
OCO3HaHME IJI00AILHOTO XapaKTe-
pa SKOJIOTUYECKHUX MPOOIIEM;

- IUIAHUPOBAHUE U OCYLIECTBIIE-
HHE JICUCTBHM B OKpYyKarouen
Cpele Ha OCHOBE 3HaHUA Leleil
YCTOMYMBOIO pa3BUTUSA 4EIIOBE-
4eCTBa,

- aKTUBHOE HENPUATHE JIECUCTBUH,
IIPUHOCALIMX BpeX OKpY KaroIen
cpene;

- YMEHHUE IIPOrHO3upoBaTh Heba-
TONPUATHBIE HKOJIOTUYECKUE IIO0-
CIIEACTBUS  INPEANPUHUMAEMBIX
JEHCTBUMN, IPEAOTBPALATh UX;

- PAaCLIMPEHUE OIBITA IEATEIbHO-
CTU DKOJOTMYECKOM HampaBJICH-
HOCTH;

- OBJI3/ICHHE HaBbIKaMHU Yy4eOHO-
HCCIIEA0BATENIBCKOM, IPOEKTHOU U
COLIMAJIbHON JESITENIbHOCTH;

IKOJOIrH4eCKoro

- copMHpOBaTH MPEICTABICHHS:
0 XHMHYECKOW COCTaBJISAIOLIEH
€CTECTBEHHOHAy4YHOW  KapTHUHbI
MHpa, POJIM XUMHMU B IO3HAHUU
SABJICHUA TPUPOABI, B (OPMHPO-
BAaHUM MBIIIJIEHUS U KYJIbTYpBI
JUYHOCTH, €€ (YHKIMOHAIHHON
I'PaMOTHOCTH, HEOOXOOUMOHN st
pelleHrs MPAaKTHYECKUX 3ahad U
9KOJIOTUYECKH  OOOCHOBAaHHOI'O
OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
HOpUPOIHOIL cpene;

- YMeTh CO0JII0/IaTh MpaBUJIa KO-
JIOTMYECKH L1e1eco00pa3Horo mo-
BeJICHUs B OBITY M TPYJIOBOU Jesi-
TEJIBHOCTU B LEJIAX COXPAaHEHUs
CBOETO 3JI0pPOBbsl U OKpPYKaroIEen
HIPUPOAHOI cpelibl;

- YYHUTHIBATh OMACHOCTb BO3JIECH-
CTBMSI HAa KHMBBIE OpIaHU3MBI
OIpE/ICNICHHBIX BELIECTB, I1OHU-
Masi CMBICJ TOKa3aTels Mpeneib-
HOW JTOITyCTUMOW KOHUEHTPALHKU

I[IK 1.2. OcyuecTBiaarb
cOOpKYy, MOHTaX U JI€MOH-
TaX HJIEMEHTOB 3JIEKTPOH-
HBIX OJIOKOB, YCTPOWCTB U
CHCTEM Pa3IMYHOIr0O THIIA.

B wyacru TpyaoBoro BocnuTa-
HHA:

- TOTOBHOCTb K TPYZY, OCO3HaHUE
LEHHOCTH MacTepCTBa, TPYIOJIIO-
Oue;

- TOTOBHOCTb K AaKTHBHOW Jed-
TENBHOCTH TEXHOJOTUYECKOW U
COLIMAJIbHOU HaIlpaBJICHHOCTH,
CIIOCOOHOCTh MHULMUPOBATH,
IUIAaHUPOBaTh U CaMOCTOSTEIHHO
BBITIOJIHATH TAKYIO JIE€ATEIbHOCTD;
- UHTEpeC K pa3iuyHbIM chepam

npoeCCUOHANIbHON  JIeATeNIbHO-
CTH.
OBinagenne yHUBepCcaIbHBIMH

yueOHBIMH TI03HABATEJbHBIMH
NeHUCTBUSIMU:

- YMETb BBIIBIIATH XapaKTEpHbIE
HpI/I3HaKI/I 1 B3aNMOCBS3b I/I3y‘I€H-
HBIX IIOHATUH, NPUMEHATH COOT-
BGTCTBYIOHII/IG IIOHATUSA HpI/I OIIn-
CaHUU CTPOECHUS U CBOMCTB HEOP-
TAaHNYCCKUX " OpFaHI/I‘IGCKI/IX BeC-
LIECTB U UX MPEBPALICHUN; BbISB-
JBSITh B3aUMOCBA3b XHUMHUYCCKHUX
3HAHUM C TIOHATHSIMU U MIPEICTaB-
JICHUSIMH prrI/IX C€CTCCTBCHHOHA-
YYHBIX IIPEIMETOB;

- YMGTI) HpOBOJII/ITI) pvaeTBI 110
XUMHYECKUM (opMysnaM U ypaB-
HCHUAM XHUMHWUYCCKHUX peaKHI/Iﬁ C
HMCIOJIb30BaHUEM buznyecKux
BEJINYNH, xapaKTepmy}ome BC-
mecTBa ¢ KOJIWYECTBEHHOM CTO-




a) 0Oa3oBble JIOTHYeCKHE ieii-
CTBHSL:

- CaMOCTOSITeNTbHO (OPMYIUPO-
BaTh U aKTyaJU3HPOBATh MPOOIIe-
My, paccMaTpuBaTh €€ BCECTO-
pOHHE;

- yCTaHaBIIMBaTh CYIICCTBCHHBIN
MPU3HAK WJIW OCHOBAaHUA s
CpaBHEHMs, KJIacCU(UKAUN U
0000IIICHHS;

- ONPENeNATh IEeNU ACSITeTLHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUHU
WX JIOCTHKEHUS;

- BHOCUTb KOPPEKTHUBBI B Jesi-
TEIBHOCTh, OIICHUBATH COOTBET-
CTBHEC PE3yJbTaTOB IEIISAM, OIle-
HUBATh PUCKU TOCIEACTBHUH JIes-
TEIBHOCTH;

- pa3BUBaTh KPEAaTHBHOE MBIIILJIE-
HUE TIPH PENICHUH >KU3HCHHBIX
npobJem

0) 0a30BbIe HCCIEI0BATEIbCKHE
nefcTBUA:

- BJIAJETh HaBBIKAMHU y4eOHO-
HCCIIEA0BATEIIbCKON U MPOSKTHOU
NeSTeIIbHOCTH, HaBBIKAMHU pa3pe-
mIeHUs pooJIeM;

- AHAJIM3WPOBAThH MOJyYCHHBIC B
X0JIe pelieHusl 3a7a4d pe3yJibTa-
Thl, KPUTUYECKH OIICHHBATH WX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH
W3MCHECHHE B HOBBIX YCIIOBHSIX;

- YMETh MEPEHOCUTDH 3HAHUS B TIO-
3HABATCIBHYI0 W TPAKTHUYECKYIO
00J1acTH KU3HEACSITEIbHOCTH;

- BBIJIBUTaTh HOBBIC HJICH, IPEJ-
Jarath OPUTHHAIBHBIE TTOJIXO/IBI U
pelIeHNS;

- CIIOCOOHOCTh UX MCIOIh30BaAHUS
B MMO3HABATEILHOW U COIMAJIbHOMN
MIPaKTUKE

B) pa6ora ¢ undopmanmeii:

- BIAJETh HABBIKAMHU TOJTYYEHHS
nHQOpMAalMA W3  HWCTOYHUKOB
pPa3HBIX THIIOB, CAMOCTOSITENIHHO
OCYIICCTBIISAT TIOWCK, AaHAJU3,
CUCTeMAaTH3alI0 U WHTEepIpeTa-
U0 UHPOPMAIIUU  Pa3TUIHBIX
BUJIOB ¥ JOPM MpeACTaBICHUS;

- OIICHHMBATh JOCTOBEPHOCTH, JIe-
TUTUMHOCTh WH(OpPMAIIUH, €€ CO-
OTBETCTBHE NMPABOBBIM M MOpPAJTb-

POHBI: Macchl, 00beMa (HOpMallb-
HBIE YCIIOBHS) Ta30B, KOJIMYECTBA
BEIIIECTBA; HCIIOJIb30BaTh CHCTEM-
HbIC XUMUYECKHE 3HAHHUS IS
NPUHATHS PEIICHU B KOHKpET-
HBIX KU3HCHHBIX CUTYAIIUsIX, CBS-
3aHHBIX C BEIIECTBAMHU U UX IPH-
MEHEHHEM,;

- YMeTb aHA/IM3MPOBaATb XMMUYe-
CKYt0 MHPOPMaLMIO, MOyHaeMYIO
M3 pasHbIX UCTOYHMKOB (cpeacTs
maccoBon MHpopmauumu, cetb UH-
TEPHET U gpyrue);

- BNaAeTb OCHOBHbIMW MeTOAamMM
Hay4yHOro MO3HaHMA BELLEeCTB U
XUMUYECKUX ABNEeHUN (Habnwoge-
HWEe, W3MepeHMue, IKCNEePUMEHT,
MOJENNPOBAHME).

- YMeTh CO0JII0/IaTh MpaBUJIa KO-
JIOTUYECKH I1eJIeCO00pa3HOro I10-
BEJICHUS B OBITY M TPYJIOBOW JIesi-
TEJILHOCTH B IIEJSIX COXPaHCHHS
CBOETO 3JI0pPOBbsl U OKPYXKaroIIEH
MIPUPOTHOM CPEIbI;

- YYMUTHIBATh OMACHOCTb BO3JIEH-
CTBUS Ha JKHUBBIC OpraHU3MBbI
OTIPEJICJICHHBIX BEIECTB, TMOHHU-
Masi CMBICJT TIOKa3aTess Mpeaciib-
HOM JOITyCTUMOM KOHIIEHTpaluu




HO-3THYECKUM HOpMaM;
OBjaieHHe yHHMBEPCAJIbHBIMH
KOMMYHUKATUBHBIMHU [1€CTBH-
SIMH

0) coBMecCTHasl 1eATeJIbHOCTD.

- IOHUMAaTh U UCIIOJIb30BaTh Ipe-
MMYIIECTBA KOMAHJIHON M HHIU-
BUJTyalIbHOI paboTHI;

- INPUHUMATH LEIH COBMECTHOMU
JeATEIbHOCTH, OPTaHU30BbIBATh U
KOOPJAMHHUPOBATH JCHCTBUA 1O €€
JOCTH>KEHHUIO: COCTaBJATh ILUIAH
JIEUCTBUM, PACIpPEIETATh POJIU C
y4eTOM MHEHHMIl y4acTHHKOB 00-
CyKJaTh PE3yJbTaTbl COBMECTHOMN
padoTHI;

- KOOPAMHUPOBATH U BBITIOJIHSITH
paboTy B YCIOBHUSIX pPEaJbHOIO,
BUPTYaJbHOTO U KOMOWHHPOBAH-
HOTO B3aMMOICHICTBHUSI,

- OCYIIECTBJISITH  MO3UTHUBHOE
CTpaTerMyeckoe IOBEJIEHUE B
pa3IMYHBIX CHUTYyalHsIX, MPOsB-
JSITh TBOPYECTBO M BOOOpaKEHHE,
OBITh MHUIIMATUBHBIM
OBjaieHHe YHHMBepPCAJIbHBIMH
peryJIiTUBHbIMHU JeHCTBUSMMU:
) IPUHATHE ce0sl M APYTHX JIIO-
eu:

- MPUHUMATh MOTHBBI U apTyMeEH-
Thl APYrUX JIIOAEH TpH aHanu3e
PEe3yIabTaTOB ACSATEIBHOCTH;

- IPU3HABAaTh CBOE MPABO U MPaBO
JIPYTHUX JIIOJIEH HA OIINOKY;

- pa3BUBaTh CIOCOOHOCTH TOHHU-
MaTh MHUp C MO3UIIMH JIPYTOTO ue-
JIOBEKA;

B o0nactu  3Ko0JI0rHYECKOro
BOCIIMTAHUS:

- aKTUBHOE HENPUATHE JIEUCTBUM,
MPUHOCSIINX BpEJ OKpYyXkKarolen
cpexne;

- OBJIQJICHHE HaBBIKAMU y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON U
COLIMAJIbHOU JI€ATEIbHOCTH.
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1.4 IIpakTHYeckasi NOATOTOBKA NMPH Peau3aluu Y4eOHbIX IUCIUTIIAH

[IpakTueckasi MOATOTOBKA - (hopMa OpraHU3ANH 00Pa30BATEIHHOU JCATEITHHO-
CTH TIpU OCBOCHHH 00pPa30BaTEIBHOW MPOTpaMMBbI B YCJIOBHUSX BBIOJTHEHHUS O0ydaro-
IITUMUCS OTIPEACIICHHBIX BUOB Pa00T, CBA3aHHBIX C OyayIiel mpodecCHOHAIBHON esi-
TEIHLHOCTBHIO M HAMPaBICHHBIX Ha (OPMHUPOBAHME, 3aKPEIUICHUE, Pa3BUTHEC TPAKTHUYC-
CKHUX HAaBBIKOB M KOMIIETECHIIHI 0 MPOHUITI0 COOTBETCTBYIOIICH 00pa30BaTEIHLHON MPO-

I'paMMBbI
O0beM 4acoB 1o yueOHOM auc-
Buna yuyeoHoro HUILINHE
Ne 3aHsaTuA/
N 1o pasaenay/ B TOM 4YHCJIE
n/n Pa3nen No, yueOHoii 1esi- TeMe Ha MPaKTHYe-
HAa3BAHHUC TCJIBHOCTH
CKYIO IIoJaAro-
TEMBbI HAa3BaAHUC
TOBRY IIO
YKa3aHHOMY
3AHATHIO
1 | Pasmen 1. Ocwno- 6/6 0
BEI CTPOCHUS
BEIIIECTBA
2 | Paszgen 2. Xumu- 10/10 0
YECKHUE PEaKINH
3 | Pazpmen 3 . Crpo- 16/16 0
€HHE U CBOMCTBA
HEOPTaHUUYECKUX
BEIIECTB
4 | Pazmen 4. Ctpo- 24124 0
€HHEe U CBOMCTBA
OpPTaHWYECKHUX
BEIIIECTB
5 | Pazmen 5. Kune- 4/4
TUYECKUE U Tep-
MOJIUHAMHYE-
CKHE 3aKOHOMeEp-
HOCTH TPOTEKa-
HHUST XUMHYECKUX
peaKInit
6 |Pasgenr 6. Pac- 84
TBOPBI
7 | Pa3zgen 7. Xumus | Tema  7.1. | Teoperuueckoe 6/2 2
B OBITY U npous- | XUMHus B | 3aHATHE. Ho-
BOJICTBEHHOH Jie- | ObITY U MpO- | BEHWIIUE JOCTH-
SATENHHOCTH  4Ye- | U3BOJCTBEH- | )KEHUS XUMUYE-
JIOBEKa HOM Jiesd- | CKOW HayKhd U
TEILHOCTH XUMHYECKOH
YyeJoBeKa TEXHOJIOTHH.
8 [IpakTryeckoe 6/4 4
3angrue. Ilomck

U aHaIU3 KEWCOB




0 TNPUMEHEHHUH
XUMHYECKHX Be-
IECTB U TEXHO-
JIOTUH C y4YeToM
Oyaymei  mpo-
(heccuoHaabHOM
JESITEIbHOCTH.

[IpencraBnenue
peLIeHus KeUCOoB.

UTOI'O

72/6
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2. CTPYKTYPA U COAEP)KAHHUE OBIIIEOBPA3OBATEJIbHOM YYEB-
HOU JUCHUITIVINHBI

2.1. O0bem y4yeOHOM TUCHMILIMHBI M BHAbI Y4eOHOH padoThI

Oo6bem
Bua yuyeOHoii padoThI B yacax
O0bem 00pa3oBaTesIbHOM NPOrPpaMMbl Y4eOHOM JUCHHMILIHHbBI 72
B TOM 4Huciie B hopMe NPaKTUYECKON MOATOTOBKH 6
CamocrosiTeibHas yyeOHas padora -
1. OcHOBHOE coJiepKaAHNE 64
B TOM YHCJIC:
TEOPETHIECKOe 00yUeHUE 30
MPAKTHYECKUE 3aHATHUS 24
J1abopaTOpHBIC 3aHATHUS 10
2. [IpodeccnoHaILHO-OPHEHTUPOBAHHOE CO/IEPKAHME 6
(conep:kaHue NPUKJIATHOTO MOYJIs1)
B TOM YHCJIC:
TEOPETUYECKOE 00YUCHHE 2
MIPAKTUYECKUE 3aHITUS 4
NuauBuayajbHbli MPOEKT (J1a/HET) -
3. IIpoMexyTOUYHASI ATTECTAIUS
VYka3aTbh: KOMIUIEKCHBIN qubhepeHIInpOBaHHBIN 3a4ET 2




2.2. TemaTH4eCcKHUii IUIaH U coJepkaHue 001eo0pazoBaTe/ibHON yueOHol qucuumiuabl OO.07 Xumus

HaumMmeHoBanmue
pas3zesioB U TeM

Conep:xanue yueOHOro matepuajia (0CHOBHOE W IPoO-
(peccOHAILHO-OPHEHTHPOBAHHOE), IPUKJIATHON MO-

AyJib (IPU HAJTMYUH)

H (l)OpMLI OpraHu3alvi J1€ATCJIbHOCTH oﬁyqaloumxm

O0bem 4acoB 1o y4eOHOM
AUCUMILTUHE

B TOM 4YHCJIe
HA MpaKTHye-

Koabl koMmnereHuii
(opMupoBaHUIO KO-
TOPBIX CIIOCOOCTBYET
3JIeMEHT MPOTrPaMMbI

pas3aeJaa, CKYI0O moaro- (OK, HK)
TeMbl | TOBKY IO yKa-
3aHHOMY 3aHSI-
THIO
1 2 3 4 5
Paznen 1. OcHOBBI CTPOEHMSI BelleCTBA 6
Tema 1.1. Crpoe- | Conepxxanue yueOHOro MaTepuajia 4 OK 01
HHe aromMoB XxH-| 1 | CoBpeMeHHas MOAeNIb cTpoeHus aroma. CUMBOIINU-
MHYECKUX JJ1e- YECKHUH S3bIK XUMUU. XUMUYECKUM DJIEMEHT. DJICK-
MEHTOB U MPHUPOAA TpoHHass KoH(urypauusi atoma. Knaccudukarus
XMMHUYECKOH CBSI- XUMUYECKUX DJIEMEHTOB (s-, P-, d-a;meMenthl). Ba-
34 JICHTHBIE 3JICKTPOHBI. BalleHTHOCTh. DNEKTpOHHAs
MPUPOJA XUMHUYECKON CBSI3U. DJIEKTPOOTPULIATENb-
HOCTh. BuJbl XUMHYECKOW CBsI3U (KOBaJIGHTHas,
WOHHAs, METaJUINYeCcKasi, BOJOPOHAS) U CIIOCOOBI
ee 00pa3oBaHUs
B mom uucne, npakmuueckux 3anamui 2

1

Pemenue 3aganuii Ha UCHOJIB30BAaHUE XUMHUYECKOU
CHUMBOJIMKH M Ha3BaHUM COCAMHEHUIN IO HOMEHKJIA-
TYpEe MEXIYHAPOIHOTO COK3a TEOPETUYECKOM U
MPUKJIATHOM XMMHUHU U TPUBHUAJIbHBIX HA3BAHUN LIS
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COCTABJICHHSI XMUMHUYECKUX (POPMYJT JIBYXaTOMHBIX
COCIMHECHUN (OKCHIIOB, CYJIb(PHUIOB, TUIPHUIAOB U
T.II.) U JPYIUX HEOPraHUYECKUX COCTUHEHHUN OT-
JIEITBHBIX KJIaCCOB.

[IpakTyeckue 3alaHusi HA YCTAaHOBJICHUE CBS3U
MEX]Iy CTPOCHHEM aTOMOB XUMHYECKUX JIEMEHTOB
U MEPUOJUYECKUM H3MEHEHUEM CBONCTB XHMHUYE-
CKHX DJIEMEHTOB U UX COCAWHEHUH B COOTBETCTBHUH
¢ noJjokeHueM IlepuoIn4ecKoi CUCTEMBI.

Tema 1.2. Ilepuo-
AMYECKUH 3aKOH U
Tadoauuna [1.U.
MemnpaeseeBa

Conep:xanue y4e0HOIro MaTepuaJjia

B mom uucie, npaKkmuuecCKux 3aAHAMU

1

[lepronnyeckass cucreMa XMMHYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. ®usnueckuit cmpica [lepuonn-
yeckoro 3akoHa [[.M. MeHnneneeBa. 3akOHOMEpPHO-
CTU U3MEHEHUSI CBOMCTB XUMHUUYECKUX DJIEMEHTOB,
o0pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBUM C MOJIO)KEHUEM XUMHYECKOTO 3Jie-
MeHTa B Ilepuognueckoit cucreme. MupoBO33peH-
YeCKOe M HayyHoe 3HauyeHue [lepmommueckoro 3a-
koHa JI.1. MenneneeBa. [Iporuossr JI.1. Mennene-
eBa. OTKPBITHE HOBBIX XUMHYECKUX 3JIEMEHTOB.
Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYE-
CKMX 3aJJaHAi Ha XapaKTEPU3ALUI0 XUMHYECKHUX
aeMEHTOB «MeTtamudyeckue / HeMeTATUYECKUe
CBOMCTBA, 3JEKTPOOTPUIATEIBHOCTh XUMHYECKUX
AJIEMEHTOB B COOTBETCTBHM C HX JJIEKTPOHHBIM
CTPOEHHUEM H TMOJIOKEHUEM B NMEPUOAUYECKON CH-
creme xumudeckux sneMmeHToB .M. MenneneeBay

OK 01
OK 02

Paznen 2. XuMu4ecKHe peakiumn
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Tema 2.1. Tunsl
XHUMHMYECKHX pe-
Ak

Copep:xanue y4eO0HOI0 MaTepuaJia

Knaccudukarus u THMBI XUMHYECKUX PEAKIUN C
y4acTUEM HeopraHumyeckux BemiecTB. CocTaBieHuUe
YPaBHEHUM PEAKLINNA COCIMHEHMs, PA3JIO0KECHUS, 3a-
MeIeHus, 0OMeHa, B T.4. PEaKI[Ui TOPEHUS, OKUC-
JICHUS-BOCCTAHOBJICHHS.

YpaBHEHUSI OKHUCJIECHUS-BOCCTAHOBJICHUA. CTENEHb
okuciaeHus. OKHUCIMTENb M BOcCcTaHOBUTENIL. Co-
CTAaBJICHUE W  YPABHUBAHUE  OKHUCIMUTEIBHO-
BOCCTAHOBUTEIIBHBIX PEAKIMNA METOJOM 3JIEKTPOH-
Horo Oaimanca. OKHCIMTEIIBHO-BOCCTAHOBUTEIBLHBIC
peakuuu B MPUPOJE, MPOU3BOJICTBEHHBIX IPOLEC-
Cax M )KU3HEJICSATEIbHOCTH OPTraHU3MOB.

B mom uucie, npaKkmuuecCKux 3aHAMU

1

PacueTsl o xumMudeckuM (opMysiaMm U ypaBHEHU-
AM

OK 01

Tema 2.2. IDJek-
TPOJUTHYECKASA
JAUCCOIHAIHUSA "
HOHHBIH 00MeH

Copnep:xanue y4e0HOIro MaTepuaJjia

1

Teopust 3IEKTPONUTHYECKON Aucconuanuu. MoHBI.
DNEKTPOIUTHI, HEANEKTPOJIUTHI. Peakuiuu MOHHOTO
obmena. CocTaBjieHuEe peakiuii MOHHOTO OOMEHa
MyTEM COCTABJICHUS HUX TMOJHBIX U COKPAIICHHBIX
WOHHBIX YypaBHEHUH. KuUCIOTHO-OCHOBHBIE peak-
1IUM. 3a1aHUs HA COCTABJICHUE HOHHBIX PEAKLINI

B mom uucne, nabopamopnulx 3anamuii

Nel ‘ THnbl XUMUYECKUX PEAKIUN

B mom uucie, npaKkmu4ecCKux 3aHAMUU

1

Kontponbnas pabora Nel CrpoeHue BemiectBa U
XUMHYECKHE PEaKIuu

OK 01
OK 04

Pa3zges 3 . CTtpoeHune U CBOMCTBA HEOPraHMYECKHUX BelleCTB

16
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Tema 3.1. Kuaac-
cupukanus, Ho-

MEHKJIATypa u
CTPOEHHE Heopra-
HUYECKUX Be-
1eCTB

Copep:xanue y4eO0HOI0 MaTepualia

[Ipenmer Heopranmyeckod xumuu. Kiaccuduka-
Sl HEOPraHWYECKUX BemecTB. [IpocTeie m ciiox-
Hple BemiecTBa. OCHOBHBIC KJIACChl CIIOKHBIX Be-
mecTB (OKCHIBI, THAPOKCHBI, KHCJIOTBI, COJIH).
B3anMoCBs3bp HEOpPraHWYECKUX BEIIECTB. Arperar-
HbIC COCTOSIHUSI BemiecTBa. Kpucramnuueckue u
aMmopdHbIe BemecTBa. TUITBI KPUCTAUIMUYECKUX pe-
IIETOK (aTOMHAas, MOJICKYJISpHas, MOHHAs, MeTall-
audeckas). 3aBUCUMOCTh (PU3HYECKUX CBOMCTB Be-
1IECTBA OT TUNA KPUCTAJUIMYECKON PEIIETKH. 3aBU-
CUMOCTh XMMHUUYECKON aKTMBHOCTH BEIISCTB OT BH-
Jla XUMHUYECKOW CBSI3M W THUIA KPUCTAJUIMYECKOMN
pemietkd. [IpuamHbl MHOr00Opa3us BEIIECTB

B mom uucie, npaKkmuueCKux 3aHAMUI

1

HomeHnknatypa HEOpraHMYeCKHX BELIECTB: Ha3Ba-
HUE BEIIECTBA MCXOJA U3 MX XUMHUYECKOU (hopmy-
JIbl WM COCTABJICHUE XUMUUYECKOU (OPMYIIbI UCXO-
I W3 HA3BaHUs BEILIECTBA MO MEXIYHApOIHOMU
(MIOITAK) mnu TpuBHUanbHON HOMEHKJIATYPE.
Pemenne npakTudeckux 3alaHuil MO KiaccH(pUKa-
I, HOMEHKJIaType U XUMHUUYeCKuM (opMmysiam He-
OpTraHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB (yrap-
HbIM a3, YIJIEKUCIIbIM a3, aMMHaK, ralmieHas W3-
BECTb, HETallleHasi U3BECTh, MUTHEBASI COMA U JIPY-
IMX): Ha3blBaThb U COCTABJATH (HOPMYJIBI XUMUYE-
CKMX BEUIECTB, OIPEICIATh INPUHAIIEKHOCTh K
KJIacCy.

HcTtouyHnkn XumMudeckor wuHbopManuu (CpelCTB

OK 01
OK 02

H




MaccoBoil nHpopManuu, cetb HTEepHET U Apyrue).
[Touck nHdopmanmu Mo Ha3BaHUAM, MACHTU(UKA-
TOpaM, CTPYKTYPHBIM (hopmysam

Tema 3.2. ®Pusu-
KO-XHMHYeCKHe
CBOIICTBA Heopra-
HUYEeCKHX Be-
1eCTB

Conep:kanue y4eOHOr0 MaTepuasa

1

Mertamael. OO0mme Quznueckne W XUMHUYECKHE
cBoiicTBa MeTauioB. CriocoObl moJydeHus. 3Hade-
HHE METAJUIOB M HEMETAJUIOB B MPHUPOJIC U KU3HE-
JeATEIIbHOCTH 4ejioBeKa M opraHu3moB. Kopposus
METAJIJIOB: BHUJIBI KOPPO3UH, CIOCOOBI 3alllUTHI Me-
TaJIJIOB OT KOPPO3UH

Hemetambl. OOmume Quznueckne M XUMHUYECKHE
CBOMCTBA HEMETAJJIOB. TUIIMYHBIE CBOWCTBA HEME-
tayioB [V— VII rpynn. Knaccudukanus 1 HOMEH-
KJIaTypa COEIMHEHUN HeMeTauioB. KpyroBopoTbl
OMOTeHHBIX HJIIEMEHTOB B MPUPOJIC

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOpra-
HUYECKUX BEIIECTB (OKCHUIOB, TMIPOKCUIAOB, KHC-
JIOT, COJIEM U Jp.). 3aKOHOMEPHOCTH B M3MEHECHUU
CBOMCTB MPOCTHIX BEIIECTB, BOAOPOHBIX COCIUHE-
HUM, BBICIIUX OKCHUJIOB U THJIPOKCUJIOB

B mom uucie, npaKkmuueCKux 3aAHAMUI

1

CocraBiieHUE YpaBHEHUN XUMUYECKUX PEAKIUU C
YYaCTHEM MPOCTBIX M CIIOKHBIX HEOPTaHUYECKUX
BEIIECTB: METAJUIOB U HEMETAIUIOB; OKCUIOB Me-
TaJUIOB, HEMETAUIOB U aM(pOTEPHBIX DJIEMEHTOB;
HEOPTaHWYECKUX KHUCJIOT, OCHOBaHMHA U amdoTep-
HBIX TUAPOKCHJIOB; HEOPTaHUYECKUX COJIEH, Xapak-
TEPU3YIOIIUX UX CBOMCTBA.

Penienrne npakTMKO-OPUEHTUPOBAHHBIX TEOPETHYE-

OK 01
OK 02
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CKMX 33/IaHUM HAa CBOWCTBA, COCTaB, NMOJYyYEHUE H
0e30MacHOE HCIIOJIb30BAaHUE BAaXKHEHIIMX Heopra-
HUYECKUX BEIIECTB B OBITY W MPAKTUYECKOU Jes-
TEJIbHOCTH YEJIOBEKA

Tema 3.3. Hpen- | Comepkanue y4eOHOr0 MaTepHuaJia 4 OK 01
TH(PUKAUHUSA HEOop- | B mom uucie, 1a60pamopHuvix 3aHAMUIL 2 OK 02
FaHUYeCKUX  Be- | No 2 | MneHTudukanus HEOPraHMUECKUX BEIIECTB OK 04
1eCTB

B mom uucne, npakmuueckux 3anamuii 2

1 | KontponbeHas paGora Ne2 CBoiicTBa HeOpraHuue-
CKHUX BEILIECTB

Paznea 4. CTpoeHue M CBOMCTBA OPraHUYECKHUX BelIeCTB 24
Tema 4.1. Kuac- | Conep:kanue y4eOHOro MaTepuasa 4 OK 01

cu(puKauus, CTPO-
eHHe M HOMEHKJIa-
Typa  OpraHuye-
CKHMX BeLIeCTB

1

[losiBeHME W pa3BUTHE OPraHUYECKOM XHMHHU Kak
Hayku. [IpenMer oprannueckon xumuu. Mecto u
3HAQYEHUE OPTraHUYECKOM XHMHHU B CHUCTEME €CTe-
CTBEHHBIX HayK.

XHUMHUYECKOE CTPOECHUE KAK MOPSNOK COCIUHEHUS
aTOMOB B MOJIEKYJIE€ COTJIACHO HX BAJEHTHOCTH.
OCHOBHBIE ITOJIOKEHUS TEOPUU XUMUYECKOIO CTPO-
€HUsI OpraHnveckux coeauHeHuit A.M. bytieposa.
VYriaepoHbIi CKeJIeT OPraHuYeCKO MOJIEKYJIbI. 3a-
BUCUMOCTb CBOMCTB BEUIECTB OT XMMHYECKOIO
CTpPOCHUS MOJIEKY1. MI3oMepust u n3oMepsl.
[TonsitTue o QyHKUMOHANBHON rpynne. Paauxann.
[TpuHIunel KIaccupUKauu OPraHUYEeCKUX COEIU-
HEeHUM. MexayHapoaHas HOMEHKJIATYypa W IPUH-
LUl HOMEHKJIATypbl OPTaHUYECKUX COCIUHEHUM.
[Tonsitue 00 a3oTcoAepKaluX COCAMHEHUSIX, OHO-

S




JIOTHYECKH aKTHUBHBIX BellecTBax (yrjeBojaax, *u-
pax, Oenkax W Jp.), BBICOKOMOJIEKYJISIPHBIX COEJIH-
HEHUSIX (MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO

B mom uucie, npaKkmu4eCKux 3aHaAmMuUl

1

HoMeHknaTypa OpraHM4eCKHMX COCIUHEHUH OT-
JENBbHBIX KJIACCOB (HACBHIILIEHHBIE, HEHACHIIICHHbIC
U apoOMaTHUYECKHE YIJIEBOJIOPOJbI, CIUPTHI, (PeHO-
JIbl, albJETUJIbl, KETOHBI, KApOOHOBBIE KUCIOTHI U
np.) CocTaBneHue MOJIHBIX U COKPAIIEHHBIX CTPYK-
TYpHBIX (HOPMYJT OPraHUYECKUX BEIIECTB OTJIEIIb-
HBIX KJIACCOB, UCIOJIb3Ysl UX HA3BaHUS MO CUCTEMa-
TUYECKON U TPUBHAIBHOM HOMEHKJAType (ITHUJIEH,
aleTusIeH, Timiepud, genon, (GopManbaerua, yk-
CyCHasi KucloTa, MuiuH). PacdeTrsl mpocreiiiieit
dbopMyJibl OpPraHMYECKON MOJICKYJbI, HUCXOAS U3
AJIEMEHTHOT0 cocTana (B %)

Tema 4.2. Csoii-
CTBa OpraHuye-
CKHX COeIMHEeHU

Copnep:xanue y4e0HOIro MaTepuaJjia

12

PU3UKO-XUMUYECKHUE CBOWCTBA OPraHUYECKUX CO-
CAUHEHUU OTACJBHBIX KJIAacCOB (OCOOEHHOCTU
KJ1IaccupUKallMd U1 HOMEHKJIATyphl BHYTPU KJlacca;
TOMOJIOTHYECKUM psijy ¥ obmiast dopmylia; M3oMme-
pust; pusnyeckrue CBOMCTBA; XUMHUECKUE CBOMCTBA;
CroCOOBI MOJTYUEHUS]):

— TIpeAeibHbIE YIIEBOAOPOAbl (aJKaHbl U ILHKJIO-
ankanbl). ['OpeHHe MeTaHa KakK OJWH U3 OCHOBHBIX
WMCTOYHHUKOB TEIUIA B MPOMBIIUICHHOCTH U OBITY.
CBoiicTBa NPUPOJHBIX YTIEBOJOPOJOB, HAXOXKIE-
HUE B IPUPOJE U MPUMEHEHHE AJIKAHOB;

— HemnpeJleNbHbIE (AJTKEHbI, AIKUHBI U aJIKaJIMEHbl) U

OK 01
OK 02
OK 04
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apoMaTU4EeCKHE yrieBoJopobl. ['opeHue areruse-
Ha KaK UICTOYHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHU
JUUISl CBAPKU U PE3KU METAIIJIOB

— KHCIIOPOJICO/IEPKAIIIUE COCTUHEHUS (CIHUPTHI H
(dheHobI, KapOOHOBBIE KUCIOTHI U 3UPHI, aTbJIeTH-
bl U KETOHBI, XHUPHI, yrieBojbl). [Ipaktudeckoe
NPUMEHEHHE JTUJICHIJIMKOIIS, TINIeprHa, (heHoa.
[Tpumenenue popmanpaeruaa, aneTaabAeTuaa, YK-
CYCHOM KHCIJIOThI. MbliIa KaK COJIM BBICIIUX KapOo-
HOBBIX KHCJIOT. Moromiue cBOMCTBa MbLjla

— a30TcoJiepkKalue COeUHEHUS (AaMUHBI U aMHHO-
KHCJIOTBI, O€lIKM). BBICOKOMOJEKYIJSIPHBIE COENIU-
HeHUs  (CHHTETHYECKHEe U OHOJOTHYSCKH-
akTUBHBIE). MOHOMEp, MOJUMEp, CTPYKTYPHOE 3Be-
HO. [lonmumepusanusi STUJEHA KaK OCHOBHOE
HaIIPaBJICHUE €0 UCIIOJIb30BaHUS.

['eHeTHMyecKasi CBSI3b MEXKJY KJacCaMH OpraHuye-
CKUX COCIMHECHUM

B mom uucie, npaKkmu4ecCKux 3aHAMUUI

1

CBONMCTBAa OPraHUYECKUX COCIUHEHUN OTIIEJIbHBIX
KJIACCOB (TpUBHAJbHAS M MEXIyHapOJHas HOMEH-
KJIaTypa, XMMUYECKHE CBOMCTBA, CLIOCOOBI MOJTyYe-
HUs): TpeAesibHbIE (aJKaHbl M LUKIIOAIKaHbI), HE-
npeenbHble (QJIKEHbI, aJKWHbl W aJIKaJUCHBI) U
apoMaTUYECKHUE YTIE€BOJOPOIbI, CIUPTHI U (hEHOJIBI,
KapOOHOBBIE KHUCIIOTHI U A(HPHI, alIbICTUIBI B Ke-
TOHBI, aMUHbl U AMHHOKHCIIOTBI, BBICOKOMOJIEKY-
JSIPHBIE COEIMHEHUS. 3aJlaHhsi Ha COCTaBJICHUE
YPAaBHEHHM XMMHUYECKHUX PEAKLHN C y4aCTHUEM Op-
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raHUYECKUX BEIECTB HAa OCHOBAaHHWU MX COCTaBa U
CTPOCHUS

CocraBieHue cxeM peakiui (B TOM 4YHUCIE IO
MPEIOKEHHBIM 1IEMOYKaM TMPEBpAIlCHU), Xapak-
TEPU3YIONIMX XUMUYECKHUE CBOMCTBA OPraHUYECKUX
COEIMHEHMUH OTIENILHBIX KJIACCOB, COCOOBI UX IIO-
Jy4YEHUs] U Ha3BaHUWE OPTAaHUYECKUX COCIUHCHUI
10 TPUBUAIBLHOW WJIM MEXTyHAPOIHOM CUCTEMATH-
YECKOW HOMEHKJIaTypeE.

Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHYE-
CKMX 3aJIaHWI Ha CBOMCTBAa OPraHUYECKHUX COEIU-
HEHUH OTIEIBHBIX KJIACCOB

B mom uucne, 1abopamopHuix 3aHaAmuil

Ne 3

HpeBpameHH;I OpPraHNM4YCCKHUX BCIICCTB IIPH HAI'PC-
BaHHNU

Tema 4.3.
Naentudguranus
OpPraHu4YeCcKux
BelllecTB, UX 3Ha-
YyeHHe U MPUMEHe-
HHe B OBLITOBOH M
NMPOU3BO/ICTBEH-
HOW J1esITeJIbHOCTH
yeJIoBeKa

Copnep:xanue y4e0HOIro MaTepuaJjia

1

buooprannueckue coeauHenus. llpumenenune u
Ounonoruyeckas poJib yriaeBoaoB. OKHUCIEHHE yTiie-
BOJOB — UCTOYHUK JHEPIHUM JKUBBIX OPraHU3MOB.
Ob6nactu npumeHeHUs: amMUHOKUCHOT. IIpeBpare-
HUsl OENKOB MUIIM B OpraHu3Mme. buonormueckue
¢byHkuun OenkoB. buonormueckue QyHKIUU Ku-
poB. Posib opraHnveckoil XUMHUHU B PEIICHUH IPO-
0JieM nHIeBOM 0€30MacHOCTH

Ponp oprannyeckodl XUMHHM B PEIICHUH MPOOJIEM
DHEPTreTUYECKON 0e30MacCHOCTH, B Pa3BUTUU MEIU-
LIHUHBI, CO3[JaHUM HOBBIX MAaTE€PUAIOB, HOBBIX HC-
TOYHUKOB JHEPTUM (aJIbTEPHATUBHBIE HCTOUYHHKHU
sHeprum). ONacHOCTh BO3JCUCTBUS HA JKHUBBIE Op-

OK 01
OK 02
OK 04
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TaHU3MbBl OPTAHMYECKUX BEIIECTB OTIACIHHBIX KJIac-
COB (YTJIEBOJIOPOJBI, CIIUPTHI, PEHOIBI, XJIOpOpra-
HUYECKHE TIPOU3BOIHBIE, alTbACTHIBI U Jp.), CMBICI
noKazaTessi TPEeJeNbHO JOMyCTUMOW KOHIIEHTpa-
ITUU

B mom uucne, nabopamopnulx 3auamuii

Ne4

Nnentudukaus OpraHUYeCKUX COSTUHEHHM OT-
JIEJIBbHBIX KJIaCCOB

B mom uucie, npaKkmuuecCKux 3aAHAMU

1

Kontponsnas pabora Ne3 CrpykTypa u CBOWCTBa
OpraHUYECKUX BEIIECTB

Paznen 5. Kunernueckue M TepMOJUHAMHMYECKHE 3aKOHOMEPHOCTH IPOTe-
KAHUSI XUMUYECKUX peaKiui

Tema 5.1. Cko-
pocTh XHMHYe-
CKHX peakiui.
Xummnuyeckoe paB-
HOBecHe

Copnep:xanue y4e0HOIr0 MaTepuaJjia

1

CKOpOCTh peakiiii, €€ 3aBUCUMOCTb OT Pa3IuUYHbIX
(akTOpOB: MPUPOABI PEArHPYIOLIUX BEIIECTB, KOH-
LEHTpaIMN Pearupyrolnx BEIIECTB, TEMIIEPATYPbI
151 TUIOLIAAM pPEaKIMOHHON MOBEPXHO-
ctu. TemnoBbieapHEeKThl XUMUUECKUX PEaKIIMi. DK-
30-1 SHAOTEPMHUYECKHE, PEAKLINU.

O6paTuMOCTh peaknuii. XMMHUYECKOE PABHOBECHE
U €ro CMEIIEHHE MOJ JACHCTBUEM pa3nYHbIX (ak-
TOPOB (KOHLEHTpALMsl PEearecHTOB WJIM MPOAYKTOB
peakuuy, JaBJIE€HUE, TeMIepaTrypa) I CO3JaHus
ONTUMAJbHBIX YCIOBUN MPOTEKAHUS XUMHUYECKHUX
npoueccoB. [Ipuniun Jle [latense

B mom uucne, npakmuyeckux 3auamuiu

1

Pemienre npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUN Ha
aHanu3 (GakTopoB, BIUSAIOIIMX HAa M3MEHEHHUE CKO-

OK 01
OK 02
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POCTH XUMUYECKOW PEAKIINH, B T.4. C MO3UIUN KO-
JIOTUYECKHU 11eJIeCO00Pa3HOro MOBEIECHUS B OBITY U
TPYAOBOU JIEATENBHOCTH B LEISAX COXPAHEHUS CBO-
€ro 3JI0POBbsSI U OKPYNKAIOUIEH MPUPOTHOU CPEJIBL.
Pemienne npakTUKO-OPUEHTUPOBAHHBIX 3aIaHUMN Ha
npuMeHenue npuHuuna Jle-Illatense 1y Haxox-
JICHUSI HAIIPaBJICHUS CMEIICHUSI PABHOBECUS XUMU-
YEeCKOM peakIuu 1 aHaliu3 (GakTOPOB, BIUSIOMINX
Ha CMEILICHUE XUMUYECKOI0 PABHOBECHUS

Paznen 6. PacTBopbl

Tema 6.1. Ilous-

Coaep:kanue yueOHOro marepuaJia

N

THE 0 pacTBOpax

1

PacTtBopeHue Kak (PU3HKO-XMMHUYECKHI MpoLecc.
PactBoprl. CriocoObl TPUTOTOBJIEHHS PACTBOPOB.
PactBopumocTs. MaccoBasg 1011 pacTBOPEHHOIO
BemecTsa. CMBICT IMOKa3aTens MNPEIeiabHO JOIy-
CTUMOM KOHUEHTpPALMU M €ro MCIIOJIb30BAHUE B
OLIEHKE 3KO0JIOTMYECKOH O€3011acHOCTH.

[TpaBuiia 5KOJIOTMYECKH 1IEIECO00PA3HOT0 MOBEJIE-
HUS B OBITY M TPYAOBOM JNEATEIBHOCTH B LIESAX CO-
XpaHEHHUs CBOEr0 30pPOBbS M OKPYXKAIOLIEH INpPHU-
POAHON Cpenbl; ONACHOCTh BO3JECHCTBUS HA YKUBbBIC
OpTaHU3MBbI ONIPEIEIICHHBIX BEIIECTB.

Penienne npakTKO-OPUEHTUPOBAHHBIX PACUETHBIX
3aJlaHUl Ha PacTBOPHI, UCIOJIb3YEMbIE B OBITOBOM U
ITPOU3BOJICTBEHHOM AECSATEIbHOCTH YEIOBEKA

OK 01
OK 02
OK 07

Tema 6.2. HUccie-

Copnep:xanue y4e0HOIr0 MaTepuaJjia

JAOBAaHHE CBOMNCTB

B mom uucne, r1abopamopuvix 3auamuil

PacTBOPOB

Ned ‘ [IpUroroBiIeHNE PACTBOPOB

OK 01
OK 02
OK 04

ITpodeccuoHaTBLHO OPUEHTHPOBAHHOE COACPKAHME

25




Pa3nesn 7. Xumus B ObITY M IPOU3BOJACTBECHHOM IeITEJIbHOCTH Y€JI0BEKA 6
Tema 7.1. Xumus | Conep:kaHue y4eOHOr0 MaTepuaja 6 OK 01
B ObiTy M mpou3-| 1 | Hogeifmue TOCTHKCHHS XUMHUYECKOW HAYKH U XHU- OK 02
BO/JCTBEHHOM jesi- MUYECKOM TexHoJioruu. Ponb xumMuu B obecrieue- OK 04
TeJLHOCTH  4YeJIo- HUU DKOJIOTHYECKOM, DHEPTreTHUECKON U MHIICBOMN OK 07
BEKAa 0e30macHOCTH, pa3BUTUU MeAuluHbl. [IpaBuna no- [IK 1.2
MCKa U aHallM3a XUMUYECKOM MH(pOpMAIUU U3 pas3-
JUYHBIX UCTOYHUKOB (HayuHas U y4yeOHO-Hay4yHas
JUTEpaTypa, CpeACTBA MacCOBOM HH(POpPMAIINH,
ceTb HTEpHET)
B mom uucne, npakmuueckux 3aHamui 4
1 |Ilouck u aHanM3 KEWCOB O MPUMEHEHUHU XUMHUYeE-
CKHUX BEIIECTB M TEXHOJOTUH C ydyeToM Oymymieit
podecCHOHANIbHOM IeSITEIbHOCTH.
2 | [IpencraBieHue pe3yabTaTOB PEIICHUS KEHCOB B
dbopMe MUHH-TTOKJIaJa C MPE3CHTAINEH
IIpomexkyTouyHasi aTTecTauus — KOMILIEKCHbIH 1 epeHIuPOBAHHBIN 3a- 2
yer
Bcero 72

3




2.3. [lnanupoBanue y4eOHbIX 3aHATHI C MCNIOJb30BAHUEM AKTHBHBIX U MHTEPAKTUBHBIX (GOPM M METOI0B 00yUYeHUsI

Ne AKTHBHBbIC H HHTEPAKTUBHBbIC (OPMBbI
n/n Tema yueOHOro 3aHATHA U METOAbI 00y4eHusI
1 | Tema 3.1. Knaccudukanus, HOMEHKJIaTypa U CTPOSHUE HEOpraHH- Jlexumsa-pusyanusanus. [Ipezenranusi.
YECKHX BEIIECTB
2 | Tema 3.2. ®uU3NKO-XMMHUYECKHE CBOWCTBA HEOPTAHMYECKHX BE- Cocrasnenue kiactepos. [Ipe3enTanus.
LIECTB
3 | Tema 7.1. Xumus B ObITY U NPOU3BOJICTBEHHOMN JEATEIbHOCTH Ye- | Pemenue kericoB. Pabora B manpix rpymnmax. IIpesen-
JIOBEKa Talusl.
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3. YCJIOBUA PEAJIU3ALIAN ITPOT'PAMMBbI OBIIIEOBPA3OBATEJIbHOM
YYEBHOU JUCIIUITJIMHbI

3.1. Peasm3anusi mporpaMmMbl 001e00pa3oBaTe/ibHON AUCHUILIMHBI TPpedyeT
HAJIM4YMA y4eOHOro kaduHera/iadoparopun XuMuu

OO6opynoBanue y4eOHOro kaduHera (1a60paTopmuu):
- IOCa/I0YHbIE MECTA IO KOJIMYECTBY CTY/ACHTOB,;

- pabouee MecTo MpenoaBaTelis;

- IEMOHCTpALlMOHHBIE TOCOOUS U MOJIETIH;

- yueOHas 10CKa U T.II.

Texnnueckue cpeacrBa 00y4eHHs :
- KOMITBIOTED;
- MYJIETUMEIUNHBIN IPOEKTOP

JIMIeH3MOHHOoE nmporpaMmmHoe¢ o0ecreueHue

3.2. Uu¢popmanuoHHOe odecneyeHrue peau3auu NporpaMmMbl

3.2.1. IlleyaTHbIe H3MaAHUSA

1. Tabpuensn O.C, OcrpoymoB W.I'. Xumusi: jis npodeccuili u crnenuaibHO-
cTelt Texuudeckoro npoduisi: M: «Akanemusi», 2022 r. (OcrosHoe neuamuoe uzoanue
— OIlH 1.). 1SBN uznanus: 978-5-0054-0476-3

2. AHdunorenona . B. Xumus : yueOHUK ¥ MPAKTUKYM JJISI CPEHETO MPO-
dheccuonanpHOro obpazosanus / U. B. Audunorenosa, A. B. babkos, B. A. ITonkoB. —
2-¢ u3M., uchp. u pon. — Mocksa : U3marensctBo FOpaiit, 2023. — 291 c. (Ocnosnoe
nevammuoe uzoanue — OITH 2.).

3. Huxonsckuii, A. b. Xumus | y4eOHUK U TPAKTUKYM JJisi CPEIHETO Mpo-
deccronanpHOrO 0OpazoBanus / A. b. Hukonsckmii, A. B. CyBopoB. — 2-¢ u3n., mepe-
pab. u gom. — Mocksa : UzgatensctBo FOpaiit, 2023. — 507 ¢. (Ocrosroe neuamnoe
uzoanue — OI1H 3.).

4, XuMus : y4eOHUK JUIS CpeIHEero mnpodeccCHOHAIbHOrO oOpa3oBaHwus /
10. A. Jle6enes, I'. H. ®anees, A. M. I'onry6es, B. H. lllanoBait ; mox oOmiel peaakiu-
eii I'. H. ®aneeBa. — 2-e¢ u3x., nepepad. u norn. — Mocksa : M3marensctBo HOpaiir,
2023. — 431 c. (Ocnosnoe neuamnoe uzoarue — OIIH 4.).

5. [Meromuxuna, H. A. O6mas xumus: yaeonuk s CI1O / H. A. Uleromnu-
xuHa, JI. B. MunaeBckasi. — Cankt-IletepOypr: Jlanp, 2021. — 164 c. (Ocrosnoe ne-
yamuoe uzoanue — Ol 5.).

3.2.2. DeKTPOHHBIE U3IaHUA (3JIEKTPOHHBbIE pecypchl)

1. AHdunorenona M. B. Xumus : yueOHUK ¥ MPAKTUKYM JJIsl CPEIHETO MPO-
(dheccuonanpHOro oopazoBanus / U. B. Audunorenosa, A. B. babkos, B. A. [lonkoB. —
2-¢ u3a., uctp. u gon. — Mocksa : U3parensctBo FOpaiit, 2023. — 291 ¢. — (IIpo-
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dbeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-11719-6. — TekcT : 2JIEKTPOHHBIM
// O6pa3zoBarenpHas iatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/513807
(OcrnosHoe aniekmponnoe uzoarue — O9HU 1.)

2. Huxonbckuii, A. b. Xumus : yueOHUK U MPAKTUKyM ISl CPEIHETrO IIpo-
(dheccuonanpHOro obpaszopanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ m31., nepe-
pab. u mom. — Mocksa : U3narensctBo FOpaiit, 2023. — 507 ¢. — (IIpodeccronans-
Hoe obOpasoBanme). — ISBN 978-5-534-01209-5. — Tekct : anexTponnsiii // O6pa3o-
BaTenpHas iardopma Opaiit [caiit]. — URL: https://urait.ru/bcode/513537 (Ocnos-
Hoe 21ekmpoHHoe uzoanue — OO 2.)

3. XuMUs . Y4EOHHK JUIS CpeaHero mpogecCHOHaIbHOro obpa3oBaHus /
10. A. JlebGenes, I'. H. ®anees, A. M. I'ony6es, B. H. lllanoBait ; noa oOiiel pegakiiu-
eit I'. H. ®aneeBa. — 2-e¢ u3x., nepepad. u nomn. — Mocksa : U3marensctBo HOpaiir,
2023. — 431 c. — (ITpodeccuonansuoe obpazoanue). — ISBN 978-5-9916-7723-3.
— Texcr : anextponnbii / OOpa3zoBatenbHas 1atdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513073 (Ocrnosroe snexmponnoe uzoanue — OOHU 3.)

4. Tynukun, E. . Xumus. B 2 4. Yacte 1. O0mas u Heopranuueckasi XMuMHsI:
yueonuk mis CIIO / E. U. Tynukun. — 2-e uza., ucnp. u gon. — Mocksa :FOpaifr,
2019. — 385 c¢. - ISBN 978-5-534-02748-8— // OBC IOpaiitr [caiiT]. — URL.:
https://urait.ru/book/himiya-v-2-ch-chast-1-obschaya-i-neorganicheskaya-himiya-
513730 (Ocnosnoe snexmponnoe uzdanue — OOH 4.)\

5. www. hvsh.ru — XXypran « Xumust B IIIKOJICY.

6. www. hemi. wallst. ru OOpa3oBaTenbHbIi CaWT AT IIKOJLHUKOB
«XUAMUD).

7. www. chem. msu. su DiekTpoHHas OMOIMOTEKA 10 XUMHUH.

8. www. enauki. ru WHTEpHeT-u3JIaHHe s yunurtened «EcTecTBeHHBIC
HAYKU»

Q. www. lseptember. ru merogudeckas razera «llepBoe ceHTSIOps.

10. https://postnauka.ru/themes/chemistry — nekiuu mo XUMHUM Ha caiiTe
[TocTHayka.

11. Www. chemistry-chemists. com 3JIeKTpOHHBIN KypHAT « XUMHKH U XH-
MUSD).

12. www. kozlenkoa. narod.ru Jlyia Tex, KTO y4yuTcs caM M YyYUT JAPYTHUX;

OYHO U JUCTAHIIMOHHO, OMOJIOTUM, XUMUH, IPYTUM TPEIMETaM.

13. http://gotourl.ru/4780 (http://elementy.ru/) HaydHo-momynspHBIA TPOEKT
«9nemMeHThl O0MbIION Hayku» ((U3MKa, XUMHUS, MaTEMaTHKa, aCTPOHOMHUS, HAYKH O
XKU3HU, HaykH 0 3emiie). HOBOCTH HayKH, KHUTY, HAYYHO-TIONYJIIPHBIE CTAThH, JEKIIHH,
SHUUKJIONEANH.

14.  http://gotourl.ru/4783 (http://potential.org.ru/) CaiiT Hay4HO-TIOMYSPHOTO
KypHana «IloreHnmam.

15.  http://gotourl.ru/4785 (http://www.hij.ru/)  CaliT Hay4YHO-IIOMYJSPHOTO
KypHaia « XUMHUS U KU3HBY.

16.  http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

17.  OtkpbITas 35eKTpoHHas OuOnMoTeka Xxumuueckoro mopraita «Chemnety,
COJICPKUT yueOHbIE M HH(OPMAIIMOHHBIE MAaTepUAJIbI JISI IIIKOJIbHUKOB M YUUTEJEH.



https://urait.ru/bcode/513807
https://urait.ru/bcode/513537
https://urait.ru/bcode/513073
https://urait.ru/book/himiya-v-2-ch-chast-1-obschaya-i-neorganicheskaya-himiya-513730
https://urait.ru/book/himiya-v-2-ch-chast-1-obschaya-i-neorganicheskaya-himiya-513730
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://elementy.ru/
http://gotourl.ru/4783
http://potential.org.ru/
http://gotourl.ru/4785
http://www.hij.ru/
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/

18.  http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) Wudopmarm-
OHHBIC MaTepHUaIbl 00 OJIMMITHAIAX.

19.  http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cucrema aucranim-
OHHOTO OOyY€HUsI, HAMpaBJICHHAs B MEPBYIO OuUepe/lb Ha MOATOTOBKY K OJIMMIIUAJaM
BCEX YPOBHEH.

20.  http://gotourl.ru/4789 (http://www.nanometer.ru/) IToptanx mo HaHOTEXHO-
norusiM. OCHOBHas 1IeJb — Pa3BUTHE 00pa30BaHUS B 00JIACTH HAHOTEXHOJIOTUN U MO/~
TOTOBKA K MHTEPHET-OJIMMIIUAE IO HAHOTEXHOJIOTUSIM.

21.  http://gotourl.ru/4792 (http://periodictable.ru/) Pycckos3prunbiii caiit o
CBOMCTBaX XUMHYECKUX AJIIEMEHTOB.

22.  http://gotourl.ru/7180 (https://www.lektorium.tv) HexomMmepueckwuii caift
OHJIaiH-00pa30BaHUs, COJECPKUT MHOTO MHTEPECHBIX 00pa30BaTENbHBIX KYpPCOB U BH-
JNEOJIEKINN JIJIS IIKOJbHUKOB, CTYACHTOB U YUHUTEIIEH.

23.  http://gotourl.ru/4800 (https://www.cas.org/) Caiit Chemical
AbstractService - camplii aBTOPUTETHBI B MHUPE XUMUU UHPOPMAIIMOHHBIN HHTEPHET-
pecypc (cailT miIaTHebI).

24.  http://www.xumuk.ru CaliT 0 XUMHH: KJIACCUYECKHE YICOHUKHU, CIIPABOY-
HUKH, SHIUKIIONEIUH, TOUCK OPraHUYECKUX U HEOPTaHUUECKUX PEaKIUui, COCTaBICHUE
YPaBHEHUM PEAKLIAM.

25.  http://orgchemlab.com/ Caiit, mocBAMEHHBIN PaKTHYSCKOH paboTe B Ja-
6opaTopuu

3.2.3. JlonoJiHUTEIbHbIE HCTOYHUKH

1. T'abpuensu O. C., OctpoymoB U. I'., Cmankos C. A., lopodheera H.M. IIpak-
TukyM: yueb. [Tocobue st cTy. yupexaeHuit cpea.mpod. oopazosanus. — M., 2017.

2. T'abpuensu O. C., JlsicoBa I'. I'. Xumus. Tectbl, 3amaunl U yHnpaxHEHUS:
y4eb.nmocodue yis CTyaA.yupexaeHuicpea.npod. oopazosanus. — M., 2015.

3. I'abpuensu O.C. Xumus. 10 kmacc. YrinyOneHHBIH ypoBeHb: y4eOHHK. — M:
Hpoda, 2021.

4. T'abpuensn O.C. Xumus. 11 knacc. YrinyOneHHblld ypoBeHb: Yy4eOHHK. — M:
Hpoda, 2021.

5. Epoxun FO. M. Xumus: 3amaud U ynpaxHeHus: ydeO.mocooue Ijsi CTy..
yupexaeHuit cpea. npod. oopazoanus. — M., 2014.

6. Epoxun KO.M. COOpHHMK TECTOBBIX 3aJaHUN MO XUMHH: ydeO.mocoOue s
CTYy/. YUpeXaeHui cpea. npod. oopazoBanus. — M., 2015.

7. Epoxun FO. M., KoBaneBa U. b. Xumust mist mpodeccuii u crneruaibHOCTEN
TEXHUYECKOTO W  €CTECTBEHHOHAYYHOTro  Mpodwis.  DJIEeKTPOHHBI  y4deOHO-
MeToau4YecKkuil komruiekc. — M., 2016.

8. CnanxoB C. A., Octpoymos U. I'., T'abpuensu O. C., JlykbsinoBa H. H. Xumus
TUTs poheCCUid U CIIeMATbHOCTEH TEXHUYECKOTO M €CTECTBCHHOHAYYHOTO TMPOQUIIS.
DJEKTPOHHOE TPWIOKEHHE (IJIEKTPOHHOE y4eOHOEe M3IaHMe) IS CTYI. YUPEKIACHUN
cpea.npod. oopazoBanus. — M., 2014.

9.Yepnukosa H. 1O., Memepskosa E. B. Pemaem 3agaun mo xuMuu caMoCTOSI-
TenbHO: yueOHoe mocoome / H. FHO. UepnuxoBa, E. B. MemepskoBa — CaHKT-
[TerepOypr: Jlanp, 2022. — 328 c.
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http://gotourl.ru/4800
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http://orgchemlab.com/

10. Xwumusa. 10 xmacc. YrayOnéHueli ypoBeHb : yueOHuk/ B.B. Epemumn,
H.E. Ky3smenko, B.U. Tepenun, A.A. Ipo3nos, B.B. JIlynun; nox pea. B.B. Jlynuna. —
M.: [IpocBemenue, 2022. — 446, [2] c.: u.

11. Xwmums. 11 xmacc. YrunyOnéuneiii ypoBeHb : ydeOHuk/ B.B. Epemun,
H.E. Ky3pmenko, A.A. JIpo3nos, B.B. JIynun; nox pen. B.B. Jlynuna. — M.: IIpocse-
menue, 2022. — 478, [2] c.: nL.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUMA JUCIIUITJIMHBI

Koa v HammeHOBaHUe
(popmMupyemMbIX KOMIIETEHIIU I

Pa3znen / Tema

Tun oueHOYHBIX MEPONPUATHH

Pa3zaea 1. OCHOBBI CTPOCHHS BELECTBA

OK 01

Tema 1.1. CTpoeHre aTOMOB XUMHUYECKUX
AJIEMEHTOB U MPUPOAA XUMUYECKON CBSI3H

1. TecroBas pabora

2. 3amaun Ha COCTaBIICHUE XUMUYECKUX (POopMyIT
JIBYXaTOMHBIX COeIMHEHHI (OKCH/IOB,
cybGUI0B, TUAPUIOB U T.I1.).

3. 3agaHus Ha UCHOJIBL30BaHUE XUMHYECKOU
CHUMBOJIMKH U Ha3BaHUN COCTUHEHUM I10
HOMEHKJIATYpE MEXKTyHAPOIHOTO COI03a
TEOPETUYECKON U NMPUKIATHON XUMHUHU U
TPUBHAIBHBIX Ha3BaHUM JIJII COCTABJICHUS
XUMHYECKUX (OPMYJT TBYXaTOMHBIX
coeMHEHNN (OKCHIOB, CYIb(HUIOB, THIPUIOB U
T.I.) ¥ IPYTUX HEOPTaHUYECKUX COCTMHCHUI
OTJICJIBHBIX KJIACCOB

OK 01
OK 02

Tema 1.2. [leproanueckuii 3aK0H U TaOIHIIA
JI.1. MennaeneeBa

1. TecToBas pabota

2. [IpakTHueckue 3aaHusl HA YCTAaHOBJICHUE
CBSI3U MEXKJYy CTPOCHUEM aTOMOB XMMHUYECKUX
JJIEMEHTOB U NEPUOJNYECKUM U3MEHEHUEM
CBOMCTB XMMUYECKUX JIEMEHTOB U UX
COEAMHEHNI B COOTBETCTBUH C MOJIOKECHUEM
[Tepuoanyeckoit cucreme.

3. [IpakTUKO-OPUEHTUPOBAHHBIE TEOPETUUECKHE
3a1aHUs HAa XapaKTepU3alnui0 XUMUYECKUX
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OJICMCHTOB.

OK 01

Paznen 2. XuMuueckue peakiuu

KontpoinbHas padora Nel
CrpoeHue BenecTBa U XMMUUYECKHUE PEAKIUU

OK 01

Tema 2.1.Tunbsl XUMUYECKUX PEAKIIUAN

1. 3amanus Ha COCTaBIECHUE YPAaBHEHU
peaKiuii:

— COCJIMHEHUSI, 3aMEIICHUS, Pa3JIOKEHUS,
oOMeHa;

— OKHUCJIMTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI C
UCIIOJIb30BAaHUEM METO/1a AJIEKTPOHHOTO
Oananca.

2. 3a1a4M Ha pacyeT MACChl BEIIECTBA UJIU
00BbEMa ra3oB 10 U3BECTHOMY KOJINYECTBY
BEILIECTBA, MACCE UM 00BEMY OJTHOTO U3
YYaCTBYIOIINX B PEAKIIMH BEIIECTB; PACUETHI
Macchl (00bE€Ma, KOJTMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKIIMH, €CJIU OHO U3 BEIIECTB
UMeeT IPUMECH

3. [Ipaktuueckas pabora Nel Pacuers o
XUMUYECKUM (DopMyJiaM U ypaBHEHHSIM

OK 01
OK 04

Tema 2.2. DneKTpoJUTHIECKask TUCCOUALINS U
HOHHBIA 00MEH

1. 3agaHus Ha COCTaBICHUE MOJIEKYJISIPHBIX U
HMOHHBIX PEAKIIUM C y4acTUEM KHUCIIOT,
OCHOBAHMWH M COJIEH, YCTAaHOBJICHUE U3MECHEHUS
KUCJIOTHOCTU CPEJIbl

2. JJabopartopHnast pabora Nel Tumbl XUMHYIECKHUX
peakiuii

OK 01
OK 02
OK 04

Paznen 3. CTtpoeHue u cBOMCTBA
HEOPraHMYeCKHUX BelllecTB

Kontponbnas pabora Ne2
CBoiicTBa HEOPTAHMYECKUX BEIIECTB




OK 01
OK 02

Tema 3.1. Knaccuduxkanms, HoMeHKIaTypa u
CTpOEHHE HEOPTaHUYECKUX BEUIECTB

1. TecToBas pabora

2. 3ajauu Ha pacyeT MacCOBOM J0JM (Macchl)
XUMHUYECKOTO AJIEMEHTa (COeAMHEHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuueckue 3aAaHus 1O KJIaCCU(PUKALINH,
HOMEHKJIaType U XUMHYECKUM (opMyiam
HEOPTraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB.
4. [IpakTudeckue 3a1aHus Ha OINpeIeTICHHE
XUMHYECKON aKTUBHOCTHU BEUIECTB B
3aBHCHMOCTH BU/Ia XUMHUECKOH CBSI3M U THUIA
KPUCTAJUINYECKOU PEIIETKH

OK 01
OK 02

Tema 3.2. PU3UKO-XUMHUUYECKHE CBOMCTBA
HEOPraHUYECKHUX BEIIECTB

1. TecroBas paboTta

2. 3a1aHus Ha COCTABJICHUE YPABHEHHM
XUMUYECKUX PEAKITUI C Y4aCTHEM TIPOCTHIX U
CJIO’KHBIX HEOPTaHUYECKUX BEILECTB: OKCUJIOB
METAJIJIOB, HEMETAJIJIOB U aM(POTEPHBIX
AJIEMEHTOB; HEOPraHUYECKUX KUCIIOT,
OCHOBaHHM ¥ aM(POTEPHBIX THAPOKCUIOB,
HEOPTaHUYECKUX COJIEH, XapaKTePU3YIOIINX UX
CBOMCTBA U CIIOCOOBI MOTYUYEHUSI.

3. [IpakTUKO-OPUEHTUPOBAHHBIE TEOPETUUECKHE
3a/IaHMs HA CBOMCTBA U MOJTyUYEHUE
HEOPTaHUYECKUX BEIIECTB

OK 01
OK 02
OK 04

Tema 3.3. Unertudukanus HEOPraHHIESCKUX
BEILECTB

1. IIpakTHKO-OPUEHTUPOBAHHBIE 3aJaHUS 110
COCTaBJICHUIO XMMUYECKUX PEAKINIl C yHaCTHEM
HEOPTraHUYECKUX BEIIECTB, UCIOIb3YEMBbIX IS
UX UJICHTU(DUKAIUY.

2.JIabopaTtopHas padota Ne2 Maentudukanms
HEOPTraHUYECKUX BEIIECTB




OK 01
OK 02
OK 04

Pa3znen 4. CTpoeHnue u cBoiicTBa
OpPraHuYecKuX BellecTB

KonTtpoabsnas pabota Ne3
CrtpyKTypa 1 CBOWCTBA OPTaHUYECKUX BELIECTB

OK 01

Tema 4.1. Knaccuduxkanus, ctpoeHue u
HOMEHKJIaTypa OpraHUYECKUX BEIIECTB

1. 3aganus Ha cocTaBICHUE Ha3BaHUU
OPTraHUYECKUX COCAMHEHUN 110 TPUBUAIBHOM
WJIU MEXTyHApOIHON CHCTeMaTHIECKON
HOMEHKJIaType.

2. 3a1aHus Ha COCTaBJICHUE IIOJIHBIX U
COKpAaIEHHBIX CTPYKTYPHBIX (hOpMYJI
OPraHUYECKHUX BEIECTB OT/CIbHBIX KJIACCOB.

3. 3agauy Ha ONpEICIICHUE TPOCTEHIIICH
(hopMyJIbl OPraHUYECKON MOJIEKYJIBI, HCXOS U3
3JIEMEHTHOT'0 cocTaBa (B %)

OK 01
OK 02
OK 04

Tema 4.2. CBOWCTBAa OPraHUYECKUX
COeIMHEHNH

1. 3amanus HA COCTaBICHUE YPABHEHHI
XUMUUYECKUX PEAKIUNA C y4aCTHEM OPraHUYECKUX
BEILIECTB HA OCHOBAHNH UX COCTaBa U CTPOCHHS.
2. 3ajaHus HA COCTaBJIEHUE YPaBHEHUMN
XUMHUYECKUX PEAKIUH, WILTIOCTPUPYIOIINX
XUMHYECKUE CBOMCTBA C YYETOM MEXAHU3MOB
IIPOTEKAHUsI JAHHBIX PEAKUUNA U TEHETUYECKON
CBSI3U OPTAaHUYECKHX BEILIECTB Pa3HbIX KIIACCOB.
3. PacueTHble 3a1a4u 110 YPaBHEHUSAM PEAKIUN C
y4aCTUEM OPTaHUYECKHUX BEIIECTB.

4. Jlaboparopnas pabota Ne3 IlpeBpaienus
OpraHMYeCKUX BEIECTB NPHU HArpEeBaHUU




OK 01 Tema 4.3. Unentuduxanus opraHu4ecKux 1.ITpakTUKO-OpUEHTHUPOBAHHBIE 3aJaHUS TIO
OK 02 BEILIECTB, UX 3HAYECHUE U IPUMEHEHNUE B COCTaBJICHUIO XMMHUYECKUX PEAKIINIl C ydacTHEM
OK 04 OBITOBOI M MPOU3BOJCTBEHHOM JCSITEIIBHOCTH |OPraHUYECKHUX BEIECTB, B T.U. UCIOJIb3YyEMBIX
IK... YeJnoBeKa JUTSL X UACHTU(UKAIIMKY B OBITY U
MIPOMBIILIEHHOCTH.
2.JJabopartopHas pabota Ned Unentuduxanus
OpraHUYECKUX COCIUHEHUN OTAEIbHBIX KIACCOB
Paznen 5. Kuneruveckue u
TEPMOJAMHAMMYECKHE 3AaKOHOMEPHOCTH
NMPOTEeKAHUS] XUMHYECKUX pPeaKkuui
OK 01 Tema 5.1. CKOpOCTh XUMHUUYECKUX PEAKLIHA. [IpakTHKO-OPUEHTUPOBAHHBIE TEOPETUUECKHUE
OK 02 XUMUYECKOE PABHOBECHUE 3a/laHusl Ha aHau3 (PaKTOPOB, BIUSIONIUX HA
U3MEHEHHUE CKOPOCTH XUMHYECKON pEaKIIH.
[IpakTUKO-OpUEHTUPOBAHHBIC 3a1aHUS HA
npuMenenue npunHiuna Jle-Illatense as
HaXO0KJICHUS HAIIPABJICHUS CMEIICHUS
PaBHOBECHS XMMHUUECKON peakiuy U aHaIu3
(baKkTOpOB, BIUSIONINX HA CMEILICHUE
XUMHUYECKOTO PaBHOBECHS
Pa3znen 6. PacTBopsl
OK 01 Tema 6.1. [TonsiTue o pacTBopax 1. 3agaumn Ha NPUTOTOBIICHUE PACTBOPOB.
OK 02 2. ITpakTUKO-OpUEHTUPOBAHHBIE PACUETHHIC
OK 07 3aJ]aHUs HA JUCTIEPCHBIE CUCTEMBI,

UCIOJIb3yeMble B OBITOBOM U MIPOU3BOICTBEHHOM
NEATEIBHOCTH Y€JIOBEKA
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OK 01 Tema 6.2.MccnenoBanue CBOMCTB paCTBOPOB JlaGopatopnHas padota Ne5 IIpurotoBieHue
OK 02 pacTBOpPOB
OK 04

OK 01 Pa3znen 7. 3amura Kerca
OK 02 XuMus B ObITY U IPOU3BOJACTBEHHOM

OK 04 NeATEJbHOCTH YeJI0OBeKa

OK 07

OK 01 Tema 7.1. Xumus B ObITY ¥ POU3BOJICTBEHHON |3aluTa Keca
OK 02 JESITETbHOCTH YEJI0BEKA

OK 04

OK 07

[K 12.

Kpurepuu oneHKku ocBoeHNs 0011€00pa30BaTeIbHOI y4eOHOM JUCHUILIUHBI:

Ilposepka 3nanuii no yueoHoll Oucyuniune:

OueHka «omauuHo» BBICTABIAETCS O0YyYAIOIIEMYCsl, €CJIM OH ITyOOKO M MPOYHO YCBOWJ MPOrpaMMHBIA MaTepual Kypca, ucuep-
MBIBAIOILE, MTOCJIEI0BATEIbHO, YETKO U JIOTUUECKH CTPOMHO €ro M3JIaraeT, yMEeT TECHO YBSI3bIBaTh TEOPUIO C MPAKTUKOW, CBO-
00JIHO CITpaBJIsIeTCs € 3aJja4aMH U BOIIPOCAMU, HE 3aTPYJHSAETCA C OTBETAMU MPU BUIOU3MEHEHUH 3a1aHU, MPAaBUIBHO 0OOCHO-
BBIBAET MPUHSATHIC PEIICHUS, BIaI€€T PA3HOCTOPOHHUMU HaBbIKAMU U ITPUEMaMU BBITIOJIHEHUS IPAKTUYECKUX 3a]1a4;

OLICHKA «XOpOoui0» BBICTABIISIETCA 00yYaloOlEeMycCsl, €ClId OH TBEPJIO 3HAET MaTepuai Kypca, TpaMOTHO U MO CYLIECTBY H3jaraer
€ro, He JIOMyCKasi CyIIECTBEHHbIX HETOYHOCTEW B OTBETE HA BOIMPOC, MPABWIIBHO MPUMEHSAET TEOPETUUECKUE MOOXKEHUS MPHU pe-
IIEHUU TPAKTUIECKUX BOIPOCOB M 33724, BIaJeeT HEOOXOJUMBIMU HABBIKAMHU U TTPHUEMaMU UX BBHITTOJTHCHHUS;

OLIEHKA «)008/1em8opumeibH0» BBICTABIAETCA O00ydaloleMyCsl, €CJIi OH UMEET 3HaHMS TOJBKO OCHOBHOIO MaTepuaja, HO He
YCBOWJI €r0 JIeTajeil, 1omycKaeT HETOYHOCTH, HEJJOCTaTOYHO MpaBUIbHbIE (POPMYIIMPOBKH, HAPYIICHUS JIOTHYECKOM MOCe0Ba-
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TEJIBbHOCTH B U3JI0’KEHUH ITPOrPaMMHOI0 MaTEpHalia, UCIIBITHIBAET 3aTPYAHEHUS IPH BBIMOJTHEHUH MPAKTUUYECKUX 3a7a4;

OLICHKA «HEeY008/1emE80pUumeibH0» BBICTABISETCS 00ydaromeMycsi, KOTOPbIH HE 3HAET 3HAUYUTENBHON YacTH MPOTrPaMMHOIO Mate-
puana, JI0IyCKaeT CYLIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPYJHEHUSMHU PEIIAET MPAKTUUYECKUE 33Ja4d WIA HE
CIPABJISIETCS] C HUIMH CAMOCTOSITEIBHO.

Ilposepka npasgunvHocmu paciemos u 0CyusecmeneHus HeodXo00UMbIX 0elicmeuil no y4eOHol Oucyuniune:

85 - 100% mpaBHIBHBIX PACYETOB U ACUCTBUIA — KOTINIHOY

69-84% npaBUIILHBIX PACUETOB U JEHCTBUN — «XOPOIIIO»

51-68% npaBUIbHBIX PACYETOB U JEHCTBUNA — «YIOBJIECTBOPUTEIHHO

50% u MeHee — «HEYAOBJIETBOPUTEIHHOY
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