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1. HOACHUTEJIBHAA 3AIINCKA

Pabouass mnporpamMma JAMCHMIUIMHBI «XUMHUSD» MpeAHa3HAYeHa I
m3yuenuss B MunycrpuansHom uHctutryTe (CIIO) VITY, peanusyromero
o0pa3oBaTeNbHyI0 MPOTrpaMMy CpEIHEro oOuiero ooOpa3oBaHUs B Mpejenax
ocBoeHus1 oOpasoBarenbHOM mnporpammsl CIIO Ha 6a3e OCHOBHOrO OOILEro
o0Opa30oBaHus MPHU MOJITOTOBKE CHEI[UAIMCTOB CPEAHETO 3BEHA.

[Iporpamma paszpabotana Ha ocHoBe TpeboBanuit DI'OC cpegHero
oOmiero oOpa3oBaHUs, MPEABIBISIEMBIX K CTPYKTYpe, COACpPKaHUIO U
pe3yabTaTaM OCBOCHHUS AUCIHUIUIMHBI «XHUMHs» OCHOBHOM 00pa3oBaTelbHON
porpaMMbl cpefHero obmiero oopazoBanus, onoopeHHoit ®YMO no obmemy
oOpazoBanuio (mpoTokoi ot 28.06.2016 Ne 2/16-3)

ConeprkaHue nporpammbl « XUMHUs» HAIIPaBJIEHO HA TOCTHXKEHHE
CHEQYIOIINX LIENEH:

* (opmupoBaHue y O0OyYarOIIMXCS YMEHHUS OLIEHHMBAaTh 3HAYMMOCTh
XUMHUYECKOTO 3HAHUS ISl KAKJOTO YEJIOBEKA,

* (opmupoBaHHue y 00yUaAIOUIUXCS LIETOCTHOTO MPEICTABICHUS O MUPE U
pOJIN XMMHUHU B CO3JIJaHUU COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTHUHBI MHUpA;
YMEHUSI OOBICHATH OOBEKTHI M IPOLECCHl OKPY’KAIOLIEH NeHCTBUTEIBHOCTH:
IPUPOAHON, COLIMAIIBHOM, KyJIbTYPHOM, TEXHUYECKOU CPENbl, — HCIIONb3YS IS
3TOr0 XUMHUYECKHE 3HAHUS;

* pa3BuTHE Yy OOydYarouuxcsi yYMEHUW pa3iaudarb (aKTbl U OLEHKH,
CPaBHUBATh OLICHOYHBIE BBIBOJBI, BUJIETh UX CBS3b C KPUTEPUSAMH OLICHOK U
CBSI3b KPUTEPHUEB C OIPEACIICHHON CHUCTEMOW IEeHHOCTeH, (OpMyIupoBaTh U
00OCHOBBIBaTh COOCTBEHHYO MO3UIHUIO;

® puoOpeTeHre O0yYarolMMUCS OMbITa PA3HOOOPA3HOU JEATEIbHOCTH,
MO3HAHUA U CaMONO3HAHUSA; KIIIOUYEBBIX HABBIKOB, MMEIOIIMX YHHUBEPCAJIHHOE
3HAUEHHUE JJIA Pa3IUYHbIX BUJIOB AESTEIBHOCTU (HABBIKOB pELICHUS MPOOIieM,
OPUHATUS  pPEIICHUW, TIOMCKAa, aHaiu3a H  00paboTku  uH(OpMaImH,
KOMMYHUKATUBHBIX  HAaBBIKOB, HAaBBIKOB  HW3MEPEHUN, COTPYAHUYECTBA,
0e30MacHOro OOpalleHusl C BEIIECTBAMH B TIOBCEHEBHOM JKU3HM).

MecTo AMCHMIUIMHBI B CTPYKType 0Opa30BaTelbHON IPOrpPaMMBbI:
oO1eoOpa3oBaresbHas MMOATOTOBKA, 0a30BBIC JUCIIUILIUHEI.

Kosan4yecTBo 4acoB Ha 0CBOeHHME POrPaMMBbI AU CUMIIJIMHBI:

MaKCUMaJbHOW Yy4yeOHON Harpy3ku oOyuaromierocsi 117 wacoB, B TOM
qHCle:

JJIS OYHOM (pOpMBI O0yUECHUA:

00s3aTeIbHON ayAUTOPHON yueOHOM Harpy3ku oOyydaronierocs /8 4acos;

CaMOCTOSTENIbHOU paboThl 00yUaromierocst 39 4acos.

IJIA 32049HOM opMBbI 00yUeHHA:

00s3aTeIbHON ayAUTOPHON yueOHOW Harpy3Kku oOyyvatomierocs 12 yacos;

caMOCTOsITeNIbHOM paboThl oOyuaromierocs 105 yacos.



2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA 11O
JAUCHUIIVIMHE «XUMMUSD»

B  pamkax  ocBOeHHMS ~ COAEpXKAHUS  JUCIHMIUIMHBI  « XHUMHS,
oOecrieynBaeTcs JOCTHKEHNE 00YUYaIOIUMUCS CIEAYIONIMX PE3YIbTATOB:

o JIMYHOCTHBIX

- POCCHUHCKYIO TPa)KIaHCKYI0 HJACHTHYHOCTh, MAaTPUOTU3M, YBAXKEHUE K
CBOEMY HapoAdy, YyBCTBa OTBETCTBEHHOCTH miepen PoauHoil, ropoctu 3a cBoi
Kpaii, cBoro PoauHy, mporuioe M HACTOsAIIEe MHOTOHAIMOHAIBHOTO Hapoja
Poccun, yBakeHre rocy1apcTBEHHBIX CUMBOJIOB (Tep0, (iar, THMH);

- TPaKIAHCKYIO0 MO3UIUIO, KaK AKTUBHOTO W OTBETCTBEHHOI'O 4YJICHA
POCCHUICKOTO O0O0IIecTBa, OCO3HAIOUIETO CBOM KOHCTUTYIIMOHHBIE TIpaBa U
00513aHHOCTH, YBA)XXAIOIIETO 3aKOH U MPABOIOPAIOK, 00JIaJaloIer0 4yBCTBOM
COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO TMPUHUMAIOIIETO TPATUIIMOHHBIC
HaIlMOHAJIbHBIE W OOIIEYEIIOBEYECKHE TYMAaHUCTUYECKUE U JIEMOKPATUUYECKHE
LEHHOCTH;

- c(hopMHUPOBAaHHOCTh OCHOB CaMOpPa3BUTHUS M CAMOBOCIIUTAHUSA B
COOTBETCTBHUH C OOIICYETIOBEYECCKUMHU IIEHHOCTAMU U HJIeallaMU TPasKJaHCKOTO
o0I1ecTBa; TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIbHOM, TBOPUYECKOH H
OTBETCTBEHHOMU J1€ITEILHOCTH;

- HaBBIKM COTPYJAHMYECTBA CO CBEPCTHUKAMHU, JETHMHU MIIAIIIETO
BO3pacTa, B3pPOCIbIMU B 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-
MCCIIEIOBATENCKOM, MPOCKTHON U IPYTHX BUIAX ACSITEIbHOCTH;

- TOTOBHOCTh U CHOCOOHOCTH K OOpa3oBaHWIO, B TOM 4YHUCIE
caM000pa30BaHUI0, HA MPOTHKEHUU BCEH JKM3HM; CO3HATEIHHOE OTHOIIEHHUE K
HEMpPEepPhIBHOMY O00pa30BaHUI0 KAK YCJIOBHUIO YCIEIIHOW MPOdeCCHOHAIIBHOU U
OOIIECTBEHHOU JICATCIILHOCTH;

- 3CTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHU;

- Oepe’kHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILLIEHHUE K (PU3UYECKOMY
U TICUXOJIOTUYECKOMY 37I0pPOBBIO, KaK COOCTBEHHOMY, TaK W JPYTHX JIOACH,
YMEHHUE OKa3bIBATh MEPBYIO TOMOIIIb;

- c(OpPMUPOBAHHOCTH IKOJOTHYECKOTO MBIILJICHUS, TOHUMAHUS BIUSHUS
COLIMAJIbHO-PKOHOMUYECKUX  IPOLIECCOB HA  COCTOSIHME MPHUPOJHON U

COIIMAJILHOM  Cpelbl;  MPUOOPETEHHWE  OMbITa  DKOJIOTO-HaNpPaBJICHHOU
JeATEIIbHOCTH;

o MeTanpeaMeTHbIX

- - YMEHHE CaMOCTOSTEJIbHO OINpEeIesATh eI JESITCIbHOCTH U
COCTaBIIATh  IUIAHBI  JIESITENBHOCTH;  CAMOCTOSATEIBHO  OCYUIECTBIIATH,

KOHTPOJIMPOBaTb W  KOPPEKTUPOBATH JEATEIBHOCTBH;, HCIIOJB30BaTh BCE
BO3MOYKHBIE PECYPCHI I JOCTHKEHHUSI NOCTABJICHHBIX LEJIEeH W peanu3aluu
IJIAHOB  JICATEIILHOCTH; BBIOMpPATh YCIEINIHbIE CTPATETMH B  Pa3JIMYHBIX
CUTYyaLUsIX;

- YMEHHE TPOIYyKTUBHO OOIIATHCS W B3aUMOJICHCTBOBATH B IPOIIECCE
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COBMECTHOM  JI€ATE€IbHOCTH, YYHUTBIBATh IO3ULIMH JIPYTUX YYaCTHUKOB
JeSTeNbHOCTH, 3G (HEKTUBHO pa3periaTb KOH(DIUKTHI,

- BIIQJICHUE HAaBBIKAMU IO3HABATEIBHOH, y4eOHO-UCCIENOBATEIBCKON U
IIPOEKTHOM JEATEIBHOCTH, HAaBBIKAMM pa3pelieHus] MpoOJieM; CIIOCOOHOCTh U
TOTOBHOCTb K CaMOCTOATEJIBHOMY IIOMCKY METOJOB PELIEHUS INPAKTHYECKUX
3aJ1a4, IPUMEHEHHIO PA3JIMYHbBIX METOJOB IO3HAHUS;

- TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSTEIBbHOW HH(POPMAIMOHHO-
NI03HABATEJIbHOM AESITEIbHOCTH, BIaJICHUE HaBbIKaMU MOTY4YEHHsI HEOOXO0AUMOM
uHpOpMallMu U3 CJIOBaped pas3HbIX THUIIOB, yYMEHHME OpPHUEHTHUPOBATHCA B
pa3IMYHBIX ~ MCTOYHMKAX  MHGPOpMAalUMM, KpPUTUYECKH  OIEHMBaTb U
UHTEPIIPETUPOBATH HH(DOPMALINIO, TTOTyIaeMYI0 U3 PA3IUYHBIX HCTOYHHUKOB;

- yMEHHE  WHCIOJb30BaThb  CpPeACTBa  WH(MOPMALMOHHBIX  H
KOMMYHUKAIIMOHHBIX TexHosiorui (manee - MKT) B pelieHHMN KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX M OPraHU3allMOHHBIX 3a/ad C COOJIIOJIEHHEM TpeOOBAHMIA
OPrOHOMHMKH, TEXHHKM O€30MacHOCTH, THUTHEHBI, pecypcocOepexeHus,
IPaBOBBIX U ITUUYECKUX HOPM, HOPM MH(POPMALIMOHHON 0€30MacHOCTH;

- YMEHHUE OIpPEAeATh Ha3HAUYCHUE U (PYHKIUU Pa3IMYHBIX COLIMAIBHBIX
WHCTUTYTOB;

- yYMEHHE CaMOCTOATEJIbHO OLICHWBaTh M IPUHUMATH PELICHMS,
ONPENEISIIONIME  CTPATETUIO  IOBEIEHHSA, C Y4YETOM TPAKIAHCKUX U
HPaBCTBEHHBIX [ICHHOCTEN;

- BJIAJICHUE S3BIKOBBIMH CPEACTBAMHU - YMEHHE SICHO, JOTMYHO U TOYHO
U3JIaraTh CBOK TOUYKY 3PEHUs, UCIIOJIb30BATh aJICKBATHBIE S3BIKOBBIE CPENICTBA,

- BJQJICHHME HaBbIKAMHU T03HABATEIbHOM pEQIEKCUN Kak OCO3HaHUS
COBEPILIAEMBIX JEUCTBUH W MBICIUTENbHBIX MPOILIECCOB, MX pE3YyJIbTAaTOB U
OCHOBAHMM, TPAaHULl CBOETO 3HAHWS U HE3HAHUS, HOBBIX MMO3HABATEIbHBIX 3a]a4
U CPEJICTB UX JOCTHUKEHUS.

o NpeaIMeTHbIX

- c(OpPMUPOBAHHOCTh MPEJCTaBICHUH O MECTe XMMHHM B COBPEMEHHOMU
HAay4YyHOM KapTHHE MUpA; MOHUMAaHHUE POJIM XMMHU B (POPMUPOBAHUU KPYyro3opa
U QYHKIIMOHAJIBHONW IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUs MPAaKTUYECKUX 3a]1aY;

-BJIaJICHAE OCHOBOIIOJIATAOIIMMH XUMUYECKUMH TTOHSATHUSMM, TEOPHUSIMH,
3aKOHAMM M 3aKOHOMEPHOCTSIMM; YBEPEHHOE II0JIb30BAaHUE XUMHYECKOU
TEPMHUHOJIOTHUEN Y CUMBOJIUKOM;

- BJIa/ICHHE OCHOBHBIMU METOJIaMU HAYYHOTO MO3HAHMS, UCTIOJIb3yEMbIMU
B XUMHUU: HaONIOJEHHE, ONUCAaHUE, H3MEpPEHUE, DOSKCIEPUMEHT; YMEHHE
0o0pabaTbiBaTh, OOBACHATH pE3yJbTaThl IPOBEACHHBIX OINBITOB W JeNaTh
BBIBO/IbI; TOTOBHOCTh M CIHOCOOHOCTh MNPUMEHSTh METOJAbl TMO3HAHUS MpU
pelIeHUH PAKTUYECKUX 33714,

- c(OpMHUPOBAHHOCTh YMEHHS JaBaTh KOJIMYECTBEHHBIC OLICHKU M
IPOBOAUTDH PACUETHI [0 XUMUYECKUM (pOpMYyJiaM U YpaBHEHHSIM;

- BJIaJICHUEC NPaBWJIAMU TEXHMKH O€30MaCHOCTH TPU HCIOJIb30BAHUU
XUMHUYECKUX BELIECTB;



- chOpMHPOBAHHOCTh COOCTBEHHOW TIO3UIMM IO OTHOIICHUIO K
XUMUYECKON MHPOPMAIIHH, TTOTYy4aeMOM M3 Pa3HbIX HCTOYHHUKOB;

- 711 00yYaronuXcsi C OTPaHUYCHHBIMUA BO3MOXKHOCTSIMU 370POBBS (TIPH
HaJIM4YUN): OBJIAJICHUEC OCHOBHBIMU JOCTYITHBIMH METOJaMH HAyYHOTO
IMO3HAHMUS,;

- JUIS CHENBIX W CHA0OBUIANIMX OOydarommxcs (MpU HAIWMYHH):
OBJIaJICHUE TIPAaBWJIAMH 3allUCH XUMHUYECKHUX (OPMYyIT C UCIIOIb30BaHUEM
penbePHO-TOUECYHOM CUCTEMBl 0003HAYEHU JI. bpaiins.



3. TEMATHYECKHAM IIJIAH U COJAEPXKAHUE PABOYEN
MMPOI'PAMMBI JUCHHUIIJIMHBI «XUMMU SA»

KosmmuecTBo
ayJIMTOPHbIX YaCOB Camo
Makc
Bcero | Teope | JIabo | cros
Ne HaumenoBanue pasgesioB u Malt THYEC | paTop | TeJbH
n/n TeM/coiep:KaHue y4eOHOr0 MaTepuasia ;:ra[)ﬂy Koe HbIe as
aKa o0yde | padot | pador
ue bl a
Pazjnen 1. Opranunyeckasi XuMusi 50 32 18 14 18
OcHOBHbBIC NOHATHSA OPraHMYeCKOW XUMHUHM M 8 4 4 4
Teopusi CTPOEHHUSI OPraHUYeCKUX COeIMHEH U
1 |Ilpenmer opranumueckoi xumuu. OCHOBHBIE 2 2 2
MOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOCHHUS
opranndeckux coeaqunenui A.M. bytieposa
2 | Knaccudukamnuss opraHU4eCKUX COCIUHCHHI. 2 2 2
[TonsiTue 0 PyHKIIMOHATBHOM TPYIIIIHI
Camocmosmenvuas paboma. BeIoNHEHNE 4 4
YIpaXHEHUI
YriaeBoaopoabl U X MPUPOAHBbIE UCTOYHUKH 17 12 8 4 5
3 | Ankansl 2 2 2
4 | Anxenbl. AIKaJIME€HbI U KAY9yKH 2 2 2
5 | AnkuHbl. ApeHsl 2 2 2
6 | Jlabopamopuas paboma Nel. Tlomydenwue 2 2 2
STHJICHA M U3yUYEHHUE €T0 CBOICTB
7 | Jlabopamopnas paboma Ne2. Ilpupomanbie 2 2 2
HCTOYHUKH YTJIEBOJIOPOIOB
8 | O6o0menue o YTIIEBOIOPOIaM. 2 2 2
Haxoxnenne  momnekynspHol  (opmybl
OpPTraHUYeCKOTO BEUIeCTBA
Camocmosmenvhas paboma. BeinoaHeHue 5 5)
YOpaXHEHUH, pelIeHne pacdyeTHhIX 3ajad,
TBOPYECKOTO 3aJIaHUs
Kucaopoacoaep:xkamme opranunuyeckue | 12 8 2 6 4
COeTHHEHHS
9 | Jlabopamopuasa paboma Ne3. CsoiicTBa 2 2 2
CIHPTOB, (EHOJIA U ATTbICTHJIOB
10 | Jlabopamopnas paboma Ne4. (CoicTBa 2 2 2
KapOOHOBBIX KHUCIIOT
11 | Cnoxuble 3(pUpbI U KUPHI 2 2 2
12 | Jlabopamopnas paboma Ne5. CpoicTBa 2 2 2
YTJIEBOJIOB
CamocmosmenvHas paboma. Beimonnenue 4 4
YIPKHEHUH, TBOPUECKOTO 33 JaHHS
AMHUHOKHCJIOTHI ¥ 0€JIKH 13 8 4 4 5




13 | AmuHOKHCTOTHL. benku 2 2 2
14 | Jlabopamopuass paboma Ne6. (CBoicTBa 2 2 2
0eJIKOB
15 | Jlabopamopnas paboma Ne7. ViccnenoBanmue 2 2 2
CBOMCTB BBICOKOMOJIEKYJISIPHBIX COSUHEHUN
16 | KonrponbHas paboTa o pazaeny 2 2 2
«OpraHuyeckas XuMus».
Camocmosmenvnasi paboma. BeIoNHEHNE 5 5
yIpaKHEHUH, TBOPYECKOTO 3aIaHHsI
Pasjen 2. TeopeTnueckue 0OCHOBBI XUMHUH 65 44 34 10 21
CTpoeHue BellecTBa 20 12 12 8
17 | CoBpemeHHast MOJIeIb CTPOCHHUS aTOMa 2 2 2
18 | Ilepuonuyeckas cucremMa XUMHUYECKHUX 2 2 2
snemenTtoB .M. MenneneeBa. dusndeckuit
cmbicin  [lepuogmueckoro  3axona ..
MenneneeBa
19 | Bungst XUMHYECKON CBSI3U. Tumner 2 2 2
KPUCTAJUIMYCCKHUX PEIICTOK
20 | HucnepcHble CUCTEMBI. Komtongusie 2 2 2
PacTBOPBI.
21 | O0beMHass U MaccoBast OOJS KOMIIOHEHTOB 2 2 2
cMecH
22 | Uctunnbie pPacTBOPBL. Onpenenenue 2 2 2
MacCCOBOH JIOJIM PaCTBOPEHHOTO BEIIECTBA
Camocmosmenvnas paboma. BpeIomHeHNE 8 8
ynpaxHeHui PerieHne pacueTHbIX 3a1a4
XuMHYecKHe peakiuu 20 14 8 6 6
23 | Knaccudukanus XMUMUYECKUX PEaKIii 2 2 2
24 | OKUCAUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIIH 2 2 2
25 | Jlabopamopnas paboma Ne§. Tuapomus 2 2 2
coJiell pa3TMYHOro TUMA
26 | DICKTPONUTHYECKAS AUCCOITUAITIS 2 2 2
27 | Jlabopamopnass  paboma  Ne9. Peakuun 2 2 2
MOHHOTO 00OMEHA B paCTBOPAX JICKTPOJIUTOB
28 | O6paTUMOCTb peaxkuuil. XuUMHYeCKoe 2 2 2
PaBHOBECHE M €T0 CMEIICHHE IO/ JICHCTBUEM
pa3IUYHbBIX (PaKTOpOB
29 | Jlabopamopnas paboma Nel(. VccnenoBanue 2 2 2
BIUSHUS PAa3IMYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKLun
Camocmosmenvnas paboma. Pemenne 3anad, 6 6
BHITIOJTHEHHE  YIPAXHEHHH, TBOPUYECKOTO
3aJIaHus
MeTajljibl M HEMETAJLIbI 16 12 8 4 4
30 | CBo¥icTBa MPOCTHIX BENIECTB - METAJIJIOB 2 2 2
31 | Jlabopamopnas paboma 2 2 2
MNel]. CBOMCTBA COETMHEHUH XKele3a
32 | CoiicTBa MPOCTHIX BEIIECTB - HEMETAJLIIOB 2 2 2
33 | Jlabopamopnas paboma Nel2. CpoiicTBa 2 2 2




COEMHEHUI HEMETAJJIOB
34 | Koppo3us MeTamioB. DJIEKTPOIU3 2 2 2
35 | KonrposnbHas pabora o pasueny 2 5 2
«TeopeTndyecknue OCHOBBI XHMHM)
Camocmosmenvhas paboma. Pemenue 3anad, 4 4
BBITIOJTHEHUE YIIPAKHEHHUH
XuMHus H )KU3Hb 9 6 6 3
36 | HayuyHble METO/IbI TIO3HAHMS B XUMHU. XHAMUS 2 9 2
U 3JI0POBbE
37 | Xumus B TOBCEIHEBHOW XKHW3HU. XHUMHS U 2 2
CEJIbCKOE XO3SIICTBO 2
38 | Xumuss W DHEpreTuka. Xumusi B 2 2 2
CTPOUTEIILCTBE
Camocmosmenvrnass paboma. BrinonHeHue 3 3
TBOPYECKOTO 3aaHMs
39 | AuddepeHunpoBaHHbIIi 3a4eT 2 2 2
Bcero 117 78 54 24 39
TEMATUYECKWUM IIJIAH U COJEP)KAHUE PABOYEW ITPOT'PAMMBbBI
JACHOUIIJIUHBI «XUMUS» JJIS1 3AOUYHOM ®OPMbI OBYYEHU A
KonuuectBo
Makc ayJIUTOPHBIX YacOB Camo
umaib | Beero | Teope CTOSAT
Ne HanmenoBanue pa3nenos u
n/n Tem/cofiep>kaHue yueOHOro Marepuasia ’ - Jlabop | et
Harpy o0yHu. at. pabot
3Ka 3aHST a
ust
Pazjnen 1. O0masi u HeopraHuyeckasi XuMHs 69 6 4 2 63
1 BBenenue. OcCHOBHBIE MOHSITHS U 3aKOHBI 2 2 2
XUMHH. Ilepnonnueckuit 3aKOH u
[leprognueckass  cucTeMa  XUMHYECKHX
anemenToB J[. 1. MenneneeBa u crpoeHue
atoma. CtpoeHue  BemiectBa.  Bopa.
PactBopsI. DNEKTPOTUTHYECKAS
JMCCOLIMAIUS
Camocmosmenvnas padboma. Bemomnenue | 35 35
yOpaXHEHHUH, peleHUue pacyeTHBIX 3aad,
BBITIOJTHEHNE KOHCITEKTA
2 | Kiaccuduxanus HeopraHu4ecKux 2 2 2
COEMHEHHI U UX CBOMCTBA.
XuMuueckue — peakuuu — Meramel H
HEMETAJLIBL.
3 | Jlabopamopnoe szansmue Nel. CkopocTh 2 2 2
XUMHYECKON peaKinu
Camocmosmenvnas paboma. Beimomnenue | 28 28
yOpaXHEHUH, pelIeHUe pacyeTHBIX 3a1ad,
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‘ BBIITOJIHCHUEC KOHCIICKTAa

Pazjien 2. Opranunyeckasi XuMusi 46 4 2 42

OcCHOBHBIE TIOHSITHSI OPTAHUYCCKOW XUMUHU U

4 | reopus CTpOCHUS OpraHUYECKUX 2 2
COCIMHECHUM.
YrneBoaopozs u ux MPUPOJIHBIE
HWCTOYHUKHU. Kucnopoaconep:xarue
OpraHuyecKue COETUHEHUSI.
AsoTcoaeprkalue OpraHu4ecKue
coequnenus. [Tonumepsi.

5 | Jlabopamopnoe 3anamue Ne2. Ilpuponnsie 2 2 2
WUCTOYHUKHA  yIJIeBOJOpOAOB. Hedthr u
MPOAYKTHl ee TmepepaboTku. KameHHBII
yTOJIb
Camocmosmenvhas paboma. Bemonnenue | 42 42
VIOPKHEHUH, pEIIeHUue PAcYeTHBIX 3ajad,
BBINIOJTHEHHE KOHCIIEKTa

6 | 3auer 2 2
Hroro 117 12 4 105

JUCTAaHIIMOHHBIX

OcBoeHue JUCUUILTMHBI MOET OBITh PEATM30BAHO C MPUMEHEHUEM
AIEKTPOHHOIO OOYyYEHMs, JMCTAaHLIHMOHHBIX 0O0pa30BaTENIbHBIX TEXHOJIOTMM B
cooTBeTcTBUM ¢ llojlo)keHHMEM O TNPUMEHEHHH JJIEKTPOHHOIO OOy4YeHHs,

o0pa3zoBaTeIbHBIX

TEXHOJIOTUH

peanu3au

o0pa3oBaTeIbHBIX MpOrpaMMaM CpPeIHEro IMpodheCcCHOHAIBHOTO 00pa3oBaHus,
yTBEpKAeHHOTr0 nipeacenarenem ydeHoro copera ®I'bOY BO «VI'TY».

4. YCJIOBUSI PEAJTU3ALIMM PABOYE IPOTPAMMBI
JUCLUTLINHBI

«XHUMMUS»

11




4.1. TpeOoBaHusi K MHUHHUMAJIbHOMY MATEPHAJLHO-TEXHHUYECKOMY
o0ecneyeHmn 1o

Peamuzamus pabouedt mporpaMMbl JUCHUIUIAHBI TpeOyeT HaIHIUS
y4eOHOr0o KabMHETa XMMUH, 1a00paTOPUU XUMUHU.

OcHanieHHOCTh Y4eOHOTro KaOUHeTa:
MOCaJ0YHble MecTa IO KOJUYecTBY oOydarommxcsi, pabodyee MeCTO
IpenoaaBaTess, MPakKTUYECKUe paboThI IS yUalluxcs, 1ocka ydeOHas,
TEMaTHUYECKHE IJIAKaThl, TAOJIUIIBI, CTEHIbI, CIPABOYHAS JINTEPATypa, yUeOHO -
METOIMYECKas TOKYMCHTAIIUS

OcHaleHHOCTh  JTabOpaTOpPUH: TOCAJO0YHbIE MeCTa IO KOJHYECTBY
oOydJarormuxcs, pabodee MeCTO TperojaBaress, I0CKa ydeOHas, IITaTUB,
pOOUPKHU, TaOIHIIA PACTBOPUMOCTH, EMKOCTH JUIsl CHIITYYUX BELIECTB, MPOOKa C
ra300TBOJIHON TPyOKOM, CHUPTOBKA, CIIMYKH, acOECTOBasi CETKa, THUTEIbHBIC
IIUMIBI, XMMUYECKHE  CTaKaHbl, CTEKJSHHAas  MaJo4yka,  KOJUICKIIUS:
«Ilnmactmaccey, kKosuiekius «BookHay, CTyIKa, MECTHK, KepaMuuecKas JIOKKa,
BaTa, PEAKTUBBI, BBITSHKHOM IIKad 2 MIT., CTEHHbI, IJIAKaThl, Yy4eOHO -
MeToAnYecKas JOKYMEHTaIUs

4.2. UuopmanmnonHoe odecnevyeHue 00yueHust
[lepeueHb pekoMeHIyeMbIX Y4eOHbIX WH3aaHuM, HHTEepHET-pecypcos,
JOTIOJIHUTEBHOM JINTEPATYPBI

OcCHOBHbBIE HCTOYHUKH:

o boromonora, U. B. Heopranuueckass xumus : yuyebHoe nocooue /
. B. boromonoa. — Mockpa : UHO®PA-M, 2021. — 336 c. : un. — ([IPOOUn®).
— ISBN 978-5-98281-187-5. — Texkcr : 2NeKTpoHHBIN. — Pexum mocryma:
https://znanium.com/read?id=398927

o Oprannueckas xumus : npaktukym st CITIO / coctaBurenu T. A.
Ponuna, 0. A. T'yxens. — Capatos : [IpodoOpazoBanne, 2021. — 67 c. — ISBN
978-5-4488-1141-8. — TekcT : AIEKTPOHHBIH // DIEKTPOHHBIN pecypc MUPPOBOii
obpazoBatensHol cpeansl CITO PROFobOpa3oBanue : [caiiT]. — Pexxum pocrtyma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/105147

o [lenuna, B. U. Opranudeckas xumus : yueobnoe nocoobue mans CI1O
/ B. WU. Ilenuna, O. 0. AdanacseBa, O. B. JlaBpentheBa. — CaparoB :
[Ipodob6pazoBanme, 2021. — 136 ¢. — ISBN 978-5-4488-1241-5. — Tekcr :
AJIEKTPOHHBIN // DNEeKTpOHHBIM pecypc Hu(poBoit 00pa30BaTEILHON CPEIbI

CIIO PROFo6pazoBanue : [caiiT]. — Pexum JOCTyTIA:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/106839
° bpeitkoBa, A. JI. O6mas u Heopranudeckass XUMHs : IPAKTUKYM

st CIIO / A. 1. BpeitkoBa. — Caparos : IIpodoOpaszoBanue, 2020. — 124 c. —
ISBN 978-5-4488-0687-2. — Tekct : 3JIEKTPOHHBIN // DHAEKTPOHHBINA pecypc
udpoBoit odpazoBarenbHOM cpenbl CITO PROFobOpa3zoBanue : [caifT]. — pexum
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JOCTyna:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/92126

° bonawipera, O. M. Xumus : 3agaunuk g1 CI1O / O. U. bonapipesa,
O. I1. Kymnapesa, I1. A. ITonomapesa. — Caparos : [Ipodo6pazoBanue, 2020. —
140 c. — ISBN 978-5-4488-0595-0. — TekcT : 31€KTPOHHBIN // DNEKTPOHHBIN
pecypc uudponoit oopazosarenbHolt cpenbl CIIO PROFob6pa3zoBanue : [cailT]. —
Pexum JOCTyMaA:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/92199

o Jynetiko, T. I'. Xumus : yaeonuk mius CIIO / T. I'. JIynetiko, O. B.
560, E. A. PemernukoBa. — CaparoB, Mocksa : [IpodoOpazoBanue, Al [1u
Ap Menmua, 2020. — 308 c. — ISBN 978-5-4488-0433-5, 978-5-4497-0395-8. —
TexkcT : 3neKTpoHHBINH // DNEeKTpOHHBIN pecypc HU(poBO 00pazoBaTEIbHOMN
cpensl CIIO  PROFo6pazoBanme : [caiiT]. — Pexum  pgocryma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/94217

o Hpo3noB, A. A. Xumus : ydebHoe mocobue mmsa CIIO / A. A.
Hpoznos, M. B. [Ipo3nosa. — Caparos : Hayuynas kaura, 2019. — 317 c. — ISBN

978-5-9758-1900-0. — Tekct : OINEeKTpOHHBIA. — PexuM mocTyma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87083
° Xumus : yuebnoe mnocooume mig CIIO / cocraButenu ['. HO.

Boctpukosa, E. A. Xopoxopauna. — Capatos : [IpodoOpazoBanue, 2019. — 91
c. — ISBN 978-5-4488-0369-7. — Tekct : sJeKTpOHHBIA. — Pexum mocTymna:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87280

o Ackaposa, JI. X. Xumus : yuebnoe mocodbue mna CIIO / JI. X.
AckapoBa ; mon pemakumeirt JI. A. baiikoBoil. — 2-¢ m3a. — Caparos,
ExarepunOypr : IIpodoOpa3zoBanue, Ypanbckuil (enepaibHblii YHUBEPCHUTET,
2019. — 79 c. — ISBN 978-5-4488-0382-6, 978-5-7996-2917-5. — Tekcr :
DIEKTPOHHBIN. — Pexum JIoCTyIa:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87899

o Baiitep, B. B. Xumus : yue6noe mocoome mns CIIO / B. B.
Baittnep ; mox penakuueit M. K. BanoBa. — 2-e u3zn. — Caparos, ExarepunOypr
: IIpodobpazoBanue, Ypanbckuii Genepanbubiii yHuBepcuteT, 2019. — 90 €. —
ISBN 978-5-4488-0386-4, 978-5-7996-2916-8. — Tekct : 3JeKTpOHHBIA //
OnexTpoHHBI  pecypc  1udpoBoit  obOpaszoBarensHol  cpeaslt  CIIO
PROFob6pazoBanue. - Pexum Jnocryna:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87900

o Xumus : yyebnoe mocooue mis CIIO / M. T. Uanos, JI. A.
baiikoBa, O. A. Hepommna, M. A. KocapeBa ; noa penakuumen M. .
Kanuanyenko. — 2-e usn. — CapartoB, ExarepunOypr : IlpodoOpazoBanue,
VYpansckuit gpeaepanbubiii yausepcuret, 2019. — 106 c. — ISBN 978-5-4488-
0387-1, 978-5-7996-2918-2. — TekcCT : AMEKTPOHHBIN // DNEKTPOHHBIN pecypc
udposoit oopazoBarensHOM cpeast CITIO PROFoOpasoBanue : [caiiT]. — Pexum
JOCTymHa:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87902
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JlonotHUTE IbHbIE HCTOYHUKH:

o I'yceBa, E. B. Xumus mnsa CIIO. B 2 wgactax. Y.1 : ydeGHo-
meroaunueckoe nocodue / E. B. I'yceBa, M. P. 3uranmmuna, /[. Y. Kynukosa. —
Kazanp : KazaHCkuii HallMOHAJIBHBIM HCCIEAOBATEIBCKUI TEXHOJIOTUYECKHI
yHuBepcurtet, 2019. — 168 c. — ISBN 978-5-7882-2791-7, 978-5-7882-2792-4
(u.l). — Tekct : »oIEKTPOHHBIM // DNEKTPOHHBIM pecypc 1UGPOBOH
oOpazoBarensHO#l cpeapl CIIO PROFobpa3zoBanue : [caiit]. — Pexxum noctyma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/109611

o CrenanoBa, A. K. Obmas u Heopranuueckast xumus. Opranudeckast
XUMHUS | METOIWYECKHE yKa3aHUs K jabopaTopHbIM paboTam / AjekcaHipa
KoncrantnHoBHa CtenaHoBa ; YXTHHCKUMN TOCYJApCTBEHHBIM TEXHUYECKHMA
YHUBEPCUTET, WHIYyCTpHAIbHBIA WHCTUTYT (CpemaHero mpodhecCHOHATBHOTO
oOpaszoBanusl). - YxTa : M31-B0 YXTUHCKOTO TOCYJapCTBEHHOTO TEXHUYECKOTO
yHuBepcuteta, 2019. — Jlnsg cpennero npodeccuoHanbHOro oOpa3oBaHUA. —
Tekcr : anekTpoHHBIN : 0.11. — TekcT (BU3yaslbHBIM) : HEMOCPEJICTBEHHBIN. —
Pesxxum noctyna: http://lib.ugtu.net/book/41340/

° CrenanoBa, A. K. Xumusa. OOmass ¥ HeOpraHUYecKas XUMUS.
Oprannueckass XUMHS U1 CIEHHAIBHOCTEH TEXHUYECKOro Mpoduis
METOJMYECKUE YyKazaHus K JiabopaTopHbIM paboTam /  Amjekcanapa
KoncrantnHoBHa CrenaHoBa ; YXTHHCKHM TOCYJAPCTBEHHBIM TEXHUYECKHU
yHUBEpCUTET, MHAyCcTpualbHBIA HHCTUTYT (CpeaHero mnpodhecCUOHAIBHOTO
oOpa3oBaHus). — YxTa : M31-B0 YXTHHCKOr0 rocyJapCTBEHHOIO TEXHUYECKOIO
yHuBepcuteta, 2021. — Jlnst cpennero npodeccuoHaibHOro o0pazoBanus. — O.11.
— DNeKTpoHHas mporpaMma (Bu3yaibHasi). OJIEKTPOHHBIC JIaHHBIE
aneKTpoHHbIe. — Pexxum moctyna: http://lib.ugtu.net/book/41729/ 45 sks.
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5.

XAPAKTEPUCTHKA U KOHTPOJIb OCHOBHBIX BUJIOB
YUYEBHOU AEATEJABHOCTHU IO AUCHUIIVIMHE «XUMMU 5D

Copepxanue XapakTepHucTUKa OCHOBHBIX BUJIOB @®opMBI U METOABI KOHTPOJIS U
o0yueHus y4eOHOH e TeTbHOCTH 00yYaroLINXCs OLIEHKHU PE3yJIbTaTOB O0yUYECHHUS
(Ha ypoBHE Yy4eOHBIX JEMCTBHI)

Baxueitime | YMenue  gaBaTh — omnpeneriieHUEe U | Bxoowoti konmpons.

XMMHMYECKHE | OIIEpUPOBATH CJIE Iy OIIMMHU XM- | OLICHKA TECTOBBIX 3aJaHUI

MIOHSTHS MUYECKUMHU  TOHATUSIMHU:  BEIECTBO, | OLEHKA  PELICHUS  PACUETHBIX
XMMHMYECKHH JIEMEHT, aTOM, MOJIEKYJa, | 3a7ad.
OTHOCHUTEIIbHBIE aTOMHas u | Tekywuii KoHmponw:
MOJIEKYJISIpHAsS MAaccBhl, VIOH, | OLICHKA TECTOBBIX 3aJaHuil,
QIIOTPOINMSI, M30TONBI, XUMHUYECKAas | OLEHKA  PEUIEHUs]  PACUETHBIX
CBA3b, JJEKTPOOTPULIATENIBHOCTD, | 337a4, OLIEHKa pe3yJbTaTOB H
BAJICHTHOCTb,  CTENEHb  OKHUCIEHMs, | OTYETa JIAOOPATOPHOIO 3aHATHSL.
MOJIb, MOJIIpHAas Macca, MOJISIPHBIN | Pybeoicnbiti  Konmpoas. OLEHKa
o0beM ra3o000pa3HbIX BEUIECTB, | TECTOBBIX  3aJaHHUH,  OLIEHKa
BEILIECTBA MOJIEKYJIIPHOT O U | PELIEHUS pacYETHBIX 3a/]1a4.
HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPSL, | [Ipomesicymounas ammecmayus
JJIEKTPOJIUT 51 HEAJIEKTPOJIUT, | N0 OucyuniuHe: OLEHKA TECTOBBIX
NEKTPOJINTUYECKAS JUcconuanus, | 3aJaHui, OLICHKa  pEUICHUS
OKHUCJIUTEIh U BOCCTAaHOBUTENb, | pACUETHBIX 3aJa4
OKHCJICHHE " BOCCTaHOBJICHHE,
TeroBol 3(deKr peakuuu, CKOPOCTH
XUMHUYECKON peakuuu, KaTajaus,
XMMHYECKOE paBHOBECHE, YTJIEPOJHBIN
cKeneT,  (yHKIMOHalbHAs  TpyMMna,
M30MepHsl, TOMOJIOTHSI

OcHoBHbIE ®opMyIupOBaHUE 3aKOHOB COXpAaHEHUS | Bxoownoii koumpoas: OlleHKa

3aKOHBI MAaccChl BEIECTB U ITIOCTOSHCTBA COCTAaBa | TECTOBBIX 3aJaHHM.

XUMHH BEIIECTB. Texywuii KOHMpPOb: OLIEHKA

YcraHoBKa NPUYMHHO-CIIEACTBEHHOM
CBSA3U MEXAY COIEPHKAHUEM ITUX
3aKOHOB M HATMCAaHUEM XUMHYECKUX
(dbopMyn 1 ypaBHEHUH. Y CcTaHOBKA
3BOJIIOIIMOHHOMN CYITHOCTH
MEH/IEJICEBCKOU U COBPEMEHHOMN
(hopMyITHUPOBOK EPHOTUIECKOTO
3akoHa J[. . MenneneeBa. O0bsicHEHUE
(hU3UIECKOTO CMBICIIa CHMBOJIUKH
MEePUOINYECKON TaOIUIBI XMMUUYECKUX
anemenToB /. 1. MenzneneeBa (HomepoB
3J€MEHTA, epUoa, TPyIIbl) U
YCTaHOBKA MPUYNMHHO-CIIEJICTBEHHON
CBSA3U MEXIY CTPOCHHEM aToMa U
3aKOHOMEPHOCTSIMU U3MEHEHHS CBOWCTB
AJIEMEHTOB M 00Pa30BaHHBIX UMHU
BEIIIECTB B MEpUOaX U TPYyIIIax.
XapakTepucTrKa 3JIEMEHTOB MaJIbIX U
0O0JIBIINX MEPUOJIOB IO UX MOJOKEHHUIO

TECTOBBIX 3aJaHuN

Py6eoicnwiii konmpons. oleHKa
TECTOBBIX 3aJJaHUN
Ilpomesxcymounas ammecmayus
no oucyunune: OeHKa TECTOBBIX
3aJaHuM.
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B [Iepuoanueckoii cucreme /1. .
Meunneneena

OcHoBHBIE YcraHoBKa 3aBUCHMOCTH CBOMCTB Bxoownoii  kommponw:  OlLeHKa
TEOPUH XUMHUYECKHUX BELIECTB OT CTPOEHUS TECTOBBIX 3aJaHUI.
XUMUU aTOMOB 00Pa3yIOUINX UX XUMUYECKUX Texywuii  KOHmMpoOIb:  OLIEHKa
3J€MEHTOB. XapaKTepHUCTHKA TECTOBBIX  3aJaHUi,  OILICHKa
BAKHEUIIINX TUIIOB XUMUYECKUX CBSI3€H | pe3ysbTaTOB u oTyeTa
Y OTHOCHUTEJIbHOCTH 3TOM THUIIOJIOTHUHU. 1a00paTOPHOTO 3aHATHS.
OOBbsICHEHNE 3aBUCUMOCTH CBOHCTB Pyb6escnviti  konmpons: OlLEHKA
BEILIECTB OT UX COCTaBa U CTPOCHUS TECTOBBIX 3aJaHU.
KPUCTAININYECKUX PELIETOK. Ilpomesicymounasa ammecmayus
DopMyIUPOBKA OCHOBHBIX MOJOKEHUN | n0 Jucyuniune: OLEHKA TeCTOBBIX
TEOPUU BJIEKTPOIUTUYECKON 3a7laHUN.
JUCCOIIMAIMU U XapaKTEePUCTHUKA B
CBETE 3TOW TEOPUH CBOMCTB OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX COCTUHEHUI.
DopMyIUpPOBKa OCHOBHBIX MOJIOKEHUM
TEOPUH XUMHUUYECKOIO0 CTPOCHUS
OPraHNUYeCKUX COCTMHEHUN U
XapaKTEPUCTHKA B CBETE 3TOM TEOpUU
CBOMCTB OCHOBHBIX KJIACCOB
OpraHUYECKUX COCIMHEHUN
Baxneiimme | XapakTepHCTHKa COCTaBa, CTPOCHMUS, Bxoonoii konmponw: oneHka
BEILIECTBA CBOMCTB, IIOJIyYEHUSI U TPUMEHEHUS TECTOBBIX 3aJ1aHUI.

Y MaTepuabl

BakHelmux merawuioB (1A u lIA rpynm,
AJIIFOMUHUS, JKelle3a, a B
€CTeCTBEHHOHAYYHOM IMpOopuiIe U
HEKOTOPBIX d-3JIEMEHTOB) U UX
COCIMHEHUM.

XapakTepuCcTHKa COCTaBa, CTPOEHUS,
CBOWCTB, MOJTyYeHHsI ¥ IPUMEHEHUS
BakHenmux HemeTamioB (VIIIA, VIA,
TpyIII, a TaKkkKe a3oTa u ¢ocdopa,
yriepoja v KpeMHHUs1, BOJOPOJa) U UX
COEIMHEHMM. XapaKTepHUCTHUKa COCTaBa,
CTPOEHMS, CBOMCTB, IOIY4YCHHUS U
MIPUMEHEHUSI BAKHEHIINX KJI1acCOB
yIJI€BOAOPOAOB (AJIKAHOB,
LUKJIOAJIKAHOB, aJIKEHOB, AJIKUHOB,
apeHoOB) M UX HauboJee 3HAaYUMBIX B
HapOJHOXO3SHCTBEHHOM IUIaHE
npeacTaBuTeNneil. AHaIOrnyHast
XapaKTEPUCTUKA BAKHEUIIINX
MpeJCTaBUTENIEH IPYTHX KJIACCOB
OpPraHMYECKUX COEAMHEHU: MeTaHoIa
Y 3TaHOJIa, CI0XKHBIX 3(pUPOB, )KUPOB,
MBI, allbAETUI0B ((hopManbIeruaoB 1
areTanbJlerua), KeTOHOB (alleTOHA),
KapOOHOBBIX KUCIOT (YKCYCHOM
KHCIIOTHI), MOHOCaXapuA0B (TIIOKO3bI),
JcaxapuioB (caxaposbl),

Texywuii KOHMpPOIb: OLIEHKA
TECTOBBIX 3a/IaHUH, OLIEHKA
pe3yabTaTOB U OTUETA
71a00paTOPHOTO 3aHSATHS.
Pyb6esrcnuiii koumpons: olieHka
TECTOBBIX 3a/1aHUI.
IIpomesicymounas ammecmayus
no oucyuniuxe: OlEHKa TECTOBBIX
3a1aHUI
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I0JINCAaXapua0B (Kpaxmasa U
LIEJITF0JI03b] ), aHUIMHA, AMUHOKHCIIOT,
0EeJIKOB, UCKYCCTBEHHBIX U
CHUHTETHYECKUX BOJIOKOH, Kay4yKOB,
IJ1aCTMAace

XUMHAYECKUH
SI3BIK
U CUMBOJIMKA

Hcnonb3oBanue B y4eOHOU u
npodeccrnoHabHOI JIESITEIIBHOCTH
XUMHYECKUX TEPMUHOB M CHUMBOJIMKH.
Ha3Banue n3yueHHBIX BEIIECTB 110
TPUBHUAIBHON UM MEXKyHApPOTHOMN
HOMEHKJIAType U OTPakKEHHE COCTaBa
3TUX COEIMHEHUH C MOMOIIBIO
XUMHAYEeCKHX Gopmyir. OTpaxkeHue
XUMHUYECKHX MPOIECCOB C OMOIIBIO
YPaBHEHUN XMMHUUYECKUX PEAKIIUH.

Bxoonoti konmponw: onieHKa
TECTOBBIX 3aJaHUU.

Texywuti Kohmponn.

OIICHKA TECTOBBIX 3aJIaHUM,
OLICHKA PEIICHUS PACUETHBIX
3a/1a4, OLICHKa Pe3yJIbTaTOB U
oTyeTa 1ab0pPaTOPHOro 3aHATHUS.
Pyb6eswcnuiii konmpons: oueHka
TECTOBBIX 3aJaHUI.
Ilpomescymounas ammecmayusi
no oucyuniuxe: OEHKa TECTOBBIX
3a/I1aHMM, OLIEHKA pelIeHUs
pacyeTHbIX 3a/a4.

Xumuyeckue | OObSICHEHHE CYIIHOCTH XUMHUECKHUX Bxoonoii konmponw: onieHka
peakuuu nporneccoB. Knaccudukanus TECTOBBIX 3a/IaHUN.
XUMHYECKHUX PEaAKIHiA M0 Pa3Iu4IHbIM Texywuii KOHMpPOIb: OLIEHKA
MPHU3HAKAM: YHCITY ¥ COCTaBY TECTOBBIX 3a/IaHUI, OIICHKA
MPOJIYKTOB U PEareHTOB, TEIIOBOMY pe3yNIbTaTOB U OTYETa
a¢dekry, HanpaBieHMIO, (ase, 1a00paTOPHOTO 3aHSTHS.
HaJIMYHUIO KaTaau3aTopa, U3MEHEHHUIO Py6eoicnviti konmpons. olieHKa
CTETICHEeH OKUCIIEHUS 2JIEMEHTOB, TECTOBBIX 3a/IaHUH.
00pa3yIoIIMX BeLEeCTBA. Ilpomesicymounas ammecmayus
YcTaHOBKa MPU3HAKOB OOIIEro U no oucyuniune: OLEHKa TECTOBbIX
Pa3TUYHOTO B TUMOJIOTHH peakuui AN | 3aJaHui
HEOPraHWYECKOW U OPraHUYECKON
xumun. Knaccudunukanus BemecTs u
MIPOIIECCOB C TOYKHU 3PEHUS] OKUCIICHUS-
BoccTtaHoBNeHUs. CocTaBieHHe
YpPaBHEHUH PEaKIUN C TOMOIIBIO
METO/a EKTPOHHOTOo OanaHca.
OObsicHEHNE 3aBUCUMOCTH CKOPOCTHU
XUMHYECKON peaKIfy U TOJI0KEHUS
XUMHAYECKOTO PaBHOBECHS OT
pa3nUYHbIX (PaKTOPOB
XumMuyeckuil | BoIoOJHEHHE XUMUYECKOTO Texywuti KoHmpo.v.: OLEHKA
AKCIIEPUMEHT | HKCIIEPUMEHTA B TTOJIHOM COOTBETCTBUU | pe3yJIbTaTOB U OTYETA
C TIpaBUJIaMH 0€30TIaCHOCTH. 71a00paTOPHOTO 3aHATHUS
Habmonenue, gukcarus 1 onucaHue
Pe3yIbTaTOB MPOBEICHHOTO
IKCIIEPUMEHTA
Xumnueckas | [IpoBeneHre caMOCTOSATENBHOTO MTOUCKA | TeKywuti KOoHmpo/ib. OIeHKa
uHbopManUg | XUMHUECKON HHPOPMAITIH C PE3yNBTATOB BHIMOTHEHHOTO

HCIIOJIb30BAHHUEM PA3JIMYHBIX

TBOPYCCKOI'O 3aJaHus.
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HCTOYHHMKOB (HAYYHO-TIOIYJISIPHBIX
W3/IaHU, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB Untepuera). Mcnonb3oBanue
KOMITBIOTEPHBIX TEXHOJIOTHH IS
00paboTKHU U Mepesadynu XUMUIECKOH
MHOPMAIMY U €€ MPEACTaBICHHS B
pa3nuyHbIX hopmax

Pybesrcnbiti konmpons: onieHKa
PE3yJIbTaTOB BBINOJIHEHHOTO
TBOPYECKOTO 33JIaHUS

Pacuetsl 1o | YcTaHOBKA 3aBUCUMOCTH MEKY Bxoonoti konmponw: onieHKa
XAMUYCCKHM | KAYeCTBCHHOM M KOJIUYCCTBCHHOMI pelIeHus] pacueTHBIX 3a/au.
dopMynaM U | CTOpOHAMH XUMHUYECKUX OOBEKTOB H Texywuii KOHMpOabL: OLICHKA
yYpaBHEHUSIM | MPOIECCOB. Pelienne pacyeTHhIX 3a/lay | pelIeHuUsl pacueTHbIX 3a7a4
10 XUMHYECKUM (hopMyJiaM U ypaBHe- Pyb6esrcnuiii koumpons. OleHKa
HHUSAM pelIeHus: pacueTHBIX 3a7a4
Ilpomesicymounas ammecmayusi
no oucyuniuHe: OIeHKA PEIICHUs
pacYeTHBIX 3a7a4
[IpodpunsHoe | OOBICHEHNE XUMHUCCKHUX SIBJICHHM, Texywuii KOHMpPOIb: OLIEHKA
u  mpodec- | IPOUCXOIAIINX B IPUPOJIE, OBITY U Ha TECTOBBIX 3aJaHMI
CHOHAJILHO MTPOM3BO/ICTBE. OIICHKA pe3y/IbTaTOB M OTYETa
3HAUYUMOE Onpenenenre BO3MOXKHOCTEN 71a00paTOPHOTO 3aHATHS.
COJiep’)KaHue | MPOTEKAHUSI XUMUYECKUX MPEBPALCHUN | PybesicHblll KOHMpOib: OILICHKA

B Pa3JIMYHBIX yCIOBUSIX.
CoObnroreHue npaBuil 3KOJI0THYECKH
IPaMOTHOI'O NIOBEJICHUS B OKPYXKarolIen
cpexe.

OneHka BIUSHUS XUMUYECKOTO
3arpsI3HEHUS OKPY KAIOILIEH Cpelibl Ha
OpraHM3M 4YeJIOBeKa U JPYrue KUBbIE
opranu3Mel. CoOIroieHue MpaBUIl
0€30MMacHOro 00paIlEeHUs C TOPIOYUMU U
TOKCUYHBIMH BEILIECTBAMH,
71a00paTOpHBIM 000PYI0BAaHUEM.
IToaroroska pacTBOPOB 3aJaHHOU
KOHLEHTpALMU B OBITY U Ha Mpo-
n3BojcTBe. Kpurnueckas oneHnka
JIOCTOBEPHOCTH XUMHYECKON
nH(pOpMaIMH, OCTyHAroMEel U3 pa3HbIX
HMCTOYHUKOB

TECTOBBIX 3aJlaHUM, OIICHKA
pElIeHUs paCUETHBIX 3a/1au.
Ilpomeosxcymounas ammecmayusi
no oucyuniuxe: OrieHKa TeCTOBBIX
3a/IaHMM, OLIEHKA pelIeHUs
pacyeTHbIX 3a7a4, OLlEHKa
WHJIMBHUIYATHHOTO TIPOEKTA

NtoroBeie pesynabTarbl OOyYEHHS 10 JUCHMIUIMHE MPOBEPSIOTCS Ha
MIPOMEKYTOUYHOU aTTECTAIUU
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