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Pabouas nporpamma yueonoi aucrurmummasl O/].10 Xumus pazpaborana Ha OCHOBE:
- denepanbHOT0 rocy1apcTBEHHOT0 00Pa30BaTEIFHOIO CTAHApTa CPETHETO OOIIETO
obpazoBanus (nanee PI'OC COO), yTBepKI€HHOTO NMPUKa3oM MuHUCTEPCTBA 00pa30BaHUs U
Hayku PO ot 17 mas 2012 roga Ne 413 ¢ u3meHeHUs MU U JOTIOTHEHUAMU OT 29 nexabps 2014 r.,
31 nexabps 2015 1., 29 urons 2017 r., 12.08.2022 r. ITpuka3z Ne732; 20.03.2024 r. [Ipuka3
Nel76;27.03.2025 r. [Ipuka3z Ne239

- ®degepanbHOrO0  TOCYAAapCTBEHHOrO0  00pa30BaTENbHOIO  CTaHAapTa  CPEIHEro
npodeccuonanbHoro obpazosanus (manee PI'OC CIIO) mo cnenumansHocT 23.02.06
TexHuyeckasi SKCIUTyaTalusl MOJABHKHOTO COCTaBa KEJIE3HBIX JIOPOT, YTBEPKACHHBIN MPUKa30M
MunucrepctBa obpasoBanus u Hayku P® or 30.01.2024r. Ne 55 «OO6 yTBepkIeHHH
benepanbHOro rocyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHapTa CPEAHEro MpodeccnoHarIbHOTO
oOpazoBanus 1o crneuuanbHoctu 23.02.06 TexHuueckas 3KcCIulyaTalys MOJBUKHOIO COCTaBa
JKEJIE3HBIX JI0POI»

- OenepanbHON 00pa30BaTEILHON MPOrPaMMBI CpeHEero o0Iero oopazoBanus (najiee —
®OII COO), yrBepxaennoi [Ipukazom munucrepctsa npocsetienus PO ot 18.05.2023 r. Ne 370;

- ®epepanbHOl paboueit mporpammel o yuebrnoi mucuurminae O1.10 Xumus;

- PaGoueit nporpammsl Bociutanus ['BIIOY NO UTTpuC;

- Y4eOHOro miaHa 1o CrenuaibHOCTH;

- ¢ yuetoM [IpumepHoii mporpammsl o0ieo0pazoBarensHoi yueOHoit aucuurinasl OJ1.10
Xumus i npodeccuoHanbHbIX 0Opa3oBarenbHbIX opranm3anuii (PexomennoBannoit ®I'BOY
JAIIO  Huctutyt pa3Butus npodeccuoHanbHoro obpazoanusi» (PI'BOY  «UPIIO»),
yTBEep)KIeHHOIHA 3aceqannu CoBeTa 1O OLIEHKE COACPKaHUsl M KadyecTBa MPUMEPHBIX pabounx
porpaMm o0111e00pa3oBaTeIbHOro U coluanbHO-TymMmanuTapHoro nukiioB CIIO, [Iporokon Ne 14
ot 30 HosOpst 2022 1.).

SAsnsercs yacteio OITOIT o6pa3oBarenbHOI OpraHu3anuy.

PazpaboTtumk:
NBanosa I'.H., mpenogasarens Xumuu

Paccmotpena u omobpena Ha 3acenanuu LK
IIporokos Ne 9

oT «18» masa 2026 r.

[Ipeacenarens LK JaBeinenko JI.H.




COJAEP)KAHUE

MACIIOPT IPOI'PAMMBbI YYEBHOM U CHUILINHBI
CTPYKTYPA U COJAEP)KAHUE YUYESHOM U CIHUILIAHBI

YCJIOBUSA PEAJIM3AIIAA MPOTPAMMBI
YYEBHOW TUCHMUILINHEI

KOHTPOJIb M OILEHKA PE3YJIBTATOB
OCBOEHUAYYEBHON JUCIHUTNJIMHBI



1. MMACIIOPT TIPOT'PAMMBI YYEBHOM JTACIUILIAHBI

1.1. Mecto AUMCHMIUIMHBI B  CTPYKTYype  OCHOBHOHl  NpogeccCHOHAJILHOM
0o0pa3oBaTe/IbHOH NMPOrPamMMbl

O6meo6pazoBarenbHas gucuurinaa OJ1.10 Xumus u3ydaercs Ha 6a30BOM YPOBHE B
0011e00pa30BaTeIbHOM LUKJIE Y4eOHOT0 IJIaHa OCHOBHOU IPOQecCHOHATbHOM
00pa3oBaTeNbHON MPOrpaMMBbI IMOJATOTOBKH crieruanuctoB cpeanero 3eeHa (OITOII TITICC3) na
0a3e ocHOBHOTO 001Iero oOpazoBanws 1o cnenuanbHocT 23.02.06 TexHuveckas
SKCIUTyaTalusl MOJBUKHOTO COCTABA YKEJIE3HBIX JA0POT.

Tpynoemkocts muctutumabl O/.10 Xumus Ha 6a30BOM ypOBHE COCTaBISIET 78 4acoB, U3
KOTOPBIX 74 yaca — 6a30BbIi MOIYJIb (6 pa3aenoB) U 4 yaca — NpuKiIaaHoON Moxynb (1 pasmen),
BKJIFOUAIOLIUI MPAKTUKO-OPUEHTUPOBAHHOE COJIEPKaHNE CIEIIMATIbHOCTH.

[TpuxnanHoil MOAYJIb BKIIOYAET OJMH pa3aei. Pazaen 7 «Xumus B ObITY U IPOU3BOACTBEHHOMN
JESITEIIbHOCTH YEIOBEKa» peajn3yeTcs Ha MaTepuare KeiicoB, CBA3aHHBIX C IKOJIOTUYECKOM
0€30MacCHOCTBIO M OLIEHKOH MOCIeICTBUI OBITOBON U IPOU3BOACTBEHHONIESITENIbHOCTH JIs
crneunanbHOocTH 23.02.06 TexHuueckas 3KCILTyaTalus HOABUKHOTO COCTABA JKEJIE3HBIX JOPOT.

1.2. HeJII/I H INIAHUPYEMBIC pe3yJabTaTbl OCBOCHUA T CHUIIJINHDI

1.2.1. Ilean u 3a0a49u JTUCHUILTHHBI
dopMUpPOBaHKE y CTYJEHTOB MIPEACTABICHHS O XUMUYECKON COCTABIISIONIEH
€CTECTBEHHO- HAyYHON KAPTUHBI MUPa KaK OCHOBBI IPUHSTHS PELICHUN B )KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIMAX, OTBETCTBEHHOTO TOBEACHUS B IPUPOTHON Cpeie.
3agaum IMCUMILVINHBI:

1) cdopmupoBaTh MOHUMaHKE 3aKOHOMEPHOCTEH MPOTEKAHUST XUMHYCCKHUX POIIECCOB U
ABICHUM B OKpY’XKarolled cpeae, LEeJTOCTHOM HayyHOM KapTUHBI MHpa, B3aUMOCBS3M M
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTaBJIATH (HOPMYJIbI HEOPTAaHMYECKUX M OPTaHHYECKUX BEIIECTB,
YpaBHEHUS XUMHUYECKHX pEaKIUi, OOBICHATh WX CMBICI, WHTEPIPETHUPOBATH PE3YyJIbTAThI
XUMUYECKUXIKCIIEPUMEHTOB,

3) cdopmMHupOBaTH HABBIKK MPOBEACHHS MPOCTEHINMNX XUMHUECKUX IKCIIEPUMEHTATBHBIX
HCCJIETOBAHMM C COOIIIOIEHHEM MTPpaBuIl 0€30MaCHOT0 OOpaIeH s C BEIIECTBAMU U 1TA00PaTOPHBIM
000pyI0BaHUEM;

4)  pa3BUTb YMEHHS UCIOJIH30BaTh HHPOPMAITUIO XUMUIECKOTO XapaKTepa U3 PasInIHbIX
HMCTOYHHKOB;

5) chopmupoBaTh YMEHHS TPOTHO3UPOBATH IIOCIEACTBHS CBOCH JEATEIBHOCTH U
XUMUYECKHUX TTPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIECCOB;

6) chopMUpOBaTh TOHMMAaHWE 3HAYUMOCTH JOCTHKCHHH XMMHUYECKOH HAayKH U
TEXHOJIOTH JIJIs1 pa3BUTHS COMATILHON M TIPOM3BOJICTBEHHOU cep.



1.2.2. IlmanupyeMble pe3yJjbTaThl 0CBOEHHsI 001Ie00pa3oBaTeIbHON TUCHUILIMHBI B ¢00TBeTCTBUH ¢ PI'OC CIIO u Ha ocHoBe

droc Ccoo
Kox n - IInanupyemble pe3yJbTAaThl 0CBOEHUSI JUCIUIITHHBI

HalMeHOBaHHe

q)opanyeMm} O6mme! JducuunauaapHbie’

KOMIIeTeHIIIii
OK 01. Beibupats |B yacTH TPyA0BOT0 BOCIIMTAHUS: - BJIAJI€Th CUCTEMON XUMHUYECKHUX 3HAHUHM, KOTOpasi BKJIIOYAET: OCHOBOIIOJIAratoINe MOHATHUS
CMOCOOBI pelICHHs |- TOTOBHOCTh K TPYAy, OCO3HAHHE IIEHHOCTH MACTEpPCTBA, | (XMMHYECKHI HIIEMEHT, ATOM, 3JIeKTPOHHAs 000JI0YKa aTOMa, S-, P-, d-3JeKTpOHHBIE OpOUTAIH
3a1a4 Tpynonrooue; aTOMOB, HOH, MOJIEKYJa, BAaJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEHEHb OKUCIICHUS,
Mpo(EeCCHOHANBHO | TOTOBHOCTH K aKTHBHOH JESATEIHHOCTH TEXHOJOTHYCCKON M | XMMUYeCKash CBSI3b, MOIb, MOJIpDHAs Macca, MOJLIPHBIH OOBEM, YTIEPOIHBIA CKeJeT,

ﬁﬂeﬂTeHBHOCTH COLIMAIIbHOM HAIlpaBJICHHOCTH, CIIOCOOHOCTh WHUIUHUPOBATH,
MNPUMCHHUTCIIBHO K [[INIAHUPOBATh n CaMOCTOATCIIBHO BEBIITIOJIHATH TaKyro
Ppa3IMYHbIM VCATCIIBHOCTD,

KOHTEKCTaM - UHTEpeC K paszau4yHbiM cdepaM npodecCHOHATbHOM
IMesITeIbHOCTH,
Ogiafenne YHHBEPCAJIBHBIMHA y4eOHBIMHU

MO3HABATENLHLIMH JeHCTBUSIMMU:

a) 0a30BbI€ JIOTHYECKHE IeHiCTBUS:

- CaMOCTOATENFHO (OPMYITHPOBATh W aKTyaJIH3HPOBATh
Mpo0JeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIHBATH CYNICCTBEHHBIN MPU3HAK MM OCHOBAaHUS IS
CpaBHEHWUSI, KJIacCU(PUKAIIIH U 0000IICHIS;

- ONpENeIATh IEIH ICATEIbHOCTH, 3a1aBaTh MapaMeTphl U
KPUTEPHUH UX JTOCTHKCHUS;

- BBISIBIISITH ~ 3aKOHOMEPHOCTH WM [POTHBOPEYHS B
[paccMaTpUBAEMBbIX SBICHUSX;

- BHOCHUTh KOPPEKTHBBI B JEATCIBHOCTb, OICHUBATH
COOTBETCTBHE  pE3yJbTaTOB  IICJSAM, OICHUBATH  PUCKHU
IMOCICACTBHUM ACATCIHHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIUICHHEC TpPU  PEIICHUN
PKU3HCHHBIX MTPOOIIeM

0) 0a30BbIE HCCIIE0BATEIbCKHE AEHCTBUS:

BJIaJICTh HABBIKAMH Y4eOHO-HCCIICTOBATEIBCKON U MPOSKTHOU
IMesITeNPHOCTH, HABBIKAMU Pa3pelIeHHs IIPo0IIeM;

- BBISIBIIATH MIPUYNHHO-CJICICTBCHHBIC CBSI3H u
AKTYyaJIM3MPOBATh 3a7ady, BBIIBATATh T'MIIOTE3Y €€ PEIICHUS,

(yHKIMOHANbHAs TPYNNa, paauKal, H30MEpHs, H30MEPbI, TOMOJOTHIECKUH Psi/I,TOMOJIOTH,
YTJIEBOJOPOBI, KHUCIOPOA- W a30TCOJACPIKAIUE COCTUHEHHS, OHOJIOTMYECKH AKTHUBHBIC
BeliecTBa (YIVIEBOJBI, JKUpPBI, OCJIKH), MOHOMEp, TIONHUMEp, CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIPDHBIC COCIMHEHUS, KPHUCTAIMUECKass peIleTKa, THUMbl XUMHYECKUX
peaxiuii (OKUCINTETbHO-BOCCTAHOBUTEIBHEIE, 3K30-1U 3HAOTEPMUUECKUE, PEaKLIUd HOHHOTO
oOMeHa), pacTBOp, ODJEKTPOJIUTHI, HEIIEKTPOJIUTHI, 3JIEKTPOIUTHYECKAsT JHCCOLMALINS,
OKHCIIHTEb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON peakInu, XMMHUYECKOe paBHOBECHE),
TEOPHH U 3aKOHBI (TEOpHs XMMHUYECKOTO CTpOeHHs opraHndeckux seniects A.M. ByTneposa,
TEOpHsl INEKTPOIUTHYECKON AMCCONMAlY, nepuoaudeckuil 3akod JI.1. Menneneesa, 3akoH
COXpaHEHMsI MaccChl), 3aKOHOMEPHOCTH, CHMBOJIHMYECKHH S3BIK XUMHH, (DaKTOJIOTHUECKHE
CBEJICHHSI O CBOWCTBaX, COCTaBE, ITOJyYCHHUH M 0E30IIacHOM HCIOIb30BAaHUHM BAXKHEHIINX
HEOPraHUYECKUX M OPTaHNYECKHX BEIIECTB B OBITY M MPAKTHYECKOH JIESTEIEHOCTH YETIOBEKa,;
- YMETh BBISBIIATh XapPAKTEPHbIE IPU3HAKU U B3aUMOCBS3b U3YUEHHBIX OHATHH, IPUMEHATh
COOTBETCTBYIOIIIME IOHATHS TNPH OIMCAHHUM CTPOCHHS U CBOHCTB HEOPraHHMYECKUX U
OpPraHUYECKUX BEIIECTB M WX MPEBPAILICHMH; BBISBIATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUH C
HOHATHSMHM U IIPECTABICHUAMH JAPYTHX €CTECTBEHHOHAYYHBIX ITPEMETOB,

- YMeTh HCIONb30BaTh HAaUMEHOBAHMA XMMHYECKHUX COEIHMHEHHUI MEXIyHapOJHOTO COI03a
TEOPETUYECKOW M IPUKIAJHOW XMMHUU M TPUBHAIbHBIC HA3BAHUSA BAXKHEHIIMX BEILECTB
(aTHmIeH, anleTHiIeH, TIUIEPHH, (GeHo, (opMalbAETH I, YKCyCHas! KUCIIOTa, TIUIINH, YTapHbIA
ra3, yTJIEKHCIIBIA Ta3, aMMHAaK, TalleHas M3BECTb, HETaIleHas M3BECTh, MHUTHEBAs COAA H
JIpYTHX), COCTABIATH (OPMYJIBI HEOPTaHWYECKHX W OPTaHMYECKHUX BEUIECTB, YPaBHEHUS
XUMHWYECKUX PEaKIil, OOBACHATh MX CMBICH; MOITBEPXKAATh XapaKTEPHBIE XUMHUYECKHE
CBOWCTBA BEIIECTB COOTBETCTBYIOIMMH OSKCHEPUMEHTAMH U 3alUCAMH ypaBHEHUU
XUMHYECKHUX PeaKIHii;

- YMETb YCTaHABIUBATh NPUHAAIECKHOCTb H3yUYEHHBIX HEOPTaHUMUYECKUX U OPraHUYECKHX
BELIECTB K ONpPENENEeHHBIM KJIaCCaM U TpyINaM COE€AMHEHUH, XapaKTepu30BaTh UX COCTAaB U
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HAXOJHWTh  apryMeHThl  JJIs  JOKa3aTelnbCTBa  CBOUX
YTBEPIKICHHH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHHS;

- aHAIM3MPOBATh TMOJYYCHHBIC B XOJC PCIICHHS 3aTaud
[pe3yJbTAThI, KPUTHYCCKH OICHUBATh WX JOCTOBEPHOCTD,
MPOTHO3MPOBATH N3MCHECHHUE B HOBBIX YCIIOBUSIX;

- yMeTh TMEPCHOCHTh 3HAHHWS B IO3HABATCIILHYIO
MPaKTUIECKYIO 00JIACTH KHU3HECSITCIBHOCTH;

- yMETh MHTCTPHPOBATH 3HAHMS U3 PA3HBIX MPEAMETHBIX
o0acTei;

- BBLABUTaTh HOBBIC WJICH, MPEJIAraTh OPUIHHAIBHBIC
MOXOIbI U PELICHUSI;

- CIHOCOOHOCTH HMX WCIIOJB30BAaHHA B II03HABATEILHOM
COLMAJILHOM PAKTHKE

u

Ba)KHEHIIME CBOMCTBA; OMPEACTATh BHUIBl XMMHUYECKHX CBs3ell (KOBaJIeHTHas, HOHHAaS,
METAIMYECKasi,  BOJAOPOXIHAs),  THOBl  KPUCTAJUIMYECKHX  PEIICTOK  BEIIECTB;
KJIacCU(PUIIMPOBATh XUMHYECKUE PEaKLIny;

- chOopMHpOBATH MPEACTABICHUSA: O XHMHUYECKOH COCTABIIONICH €CTECTBEHHOHAYYHON
KapTHUHBI MUPA, POJIM XUMHUH B NTO3HAHUU SIBICHUH MIPUPOJIBI, B (JOPMHUPOBAHNH MBIIIICHUS U
KyJBTYpBl JMYHOCTH, €€ (PyHKIMOHAIBHOM TpaMOTHOCTH, HEOOXOAMMOHN I PELICHUS
MPaKTHYECKHUX 3a/1a4 M 3KOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHSA K CBOEMY 3/10POBBIO H
TIPUPOAHOM CpELE;

- YMEThb NIPOBOIUTH pacdeTsl 10 XUMHYECKUM (OpMyJiaM M YPAaBHEHUSIM XHMHUYECKHX
peaKum?I C HCIIOJIb30BAaHUCM (1)I/I3I/I'~IGCKI/IX BCIIMYMH, XapaKTCPU3YIOMIUX BEIIECTBA C
KOJIMYECTBECHHON CTOPOHBI: Macchl, 00beMa (HOpPMAaJbHBIC YCIIOBHS) Ta30B, KOJIUYECTBA
BCHICCTBA; UCIOJIB30BATH CUCTEMHBIC XUMUYCCKUC 3HAHUA U MPUHATUA pemeHHﬁ B
KOHKPETHBIX )KHU3HEHHBIX CUTYAIMsX, CBA3aHHBIX C BEUIECTBAMHU U HX IPUMEHEHHUEM.

OK 02.
Hcnonb30BaTh
COBPEMEHHBIE
cpeJlcTBa MOMCKa,
aHalu3a u
HMHTEPIIpETAINH
HHQOPMALIUHU U
UHPOPMAMOHHBIC
TEXHOJIOTHH IS
BBINIOJIHEHUS
3a1a4
npodeccuoHaTbHO
W JeSITEIbHOCTU

B 001acTH IEHHOCTH HAYYHOI'0 NIO3HAHUSA:

- c(hOpMHPOBAaHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHSI HayKd M OOILIECTBEHHOU
MPaKTUKY, OCHOBAaHHOTI'O Ha Jianore KyJIBTYD,
CIIOCOOCTBYIOILIETO OCO3HAHMIO CBOETO MecTa B
MOJUKYIbTYPHOM MHPE;

- COBEPLICHCTBOBAHUE SI3bIKOBOM M YUTATEJILCKOU KyJbTYpPbI
KaK CpeJACTBa B3aMMOJCHCTBHA MEXIY JIIOABMU M IMO3HAHUSA
MUpa;

- OCO3HAHUE LEHHOCTH HAyYHOH AEATEIILHOCTH, TOTOBHOCTH
OCYILECTBIISATh IPOEKTHYIO U HCCIIEJOBATENBCKYIOAEATENIBHOCTH
WHINBUAYAJIBHO U B IPYIIIE;

OBaagenue YHHMBepPCAJIbHbIMHU Y4eOHbIMHU
NMo3HABaTeJbHbIMM e CTBUSIMU:

B) padora ¢ undopmanueii:

- BIAJCTh HAaBBIKAMHM TOJY4YEeHUs HMHQPOPMAIMHA U3
MCTOYHMKOB PAa3HBIX THIIOB, CAMOCTOSTEIHHO OCYIIECTBIATH
MOWCK, AaHaJIW3, CHCTEMAaTH3alHil0 W  WHTEPIPETALHNIO

MH(GOpMaLMK Pa3IMIHBIX BUAOB U (OPM IPEICTABICHHUS;

- co3laBaThb TEKCTHl B pa3lIMUHBIX (opmarax ¢ y4yeToM
Ha3zHaueHUs WHOOpMAIMM W IEJIEBOM ayAWTOPHH, BBIOHpas
ONTUMANBEHYIO (POPMY TPEACTABICHIUS U BU3yaIH3aIINH;

- OIICHMBATh JIOCTOBEPHOCTH, JIETUTUMHOCTH MH(OPMAITHH, €€
COOTBETCTBUE IIPABOBBIM M MOPAIbHO-3TUYECKUM

HOpMaM;

- yMeTb IUIAHUPOBAaTh W  BBHIIOJMHATH XHMHYECKHH OSKCIEPUMEHT (IPEBpAILCHHUS
OpraHMYECKUX BEIIECTB IpU HArpeBaHMH, IOJy4YEHHE OSTHJICHAa M H3yYeHHE €ro CBOMCTB,
KaueCTBEHHbIE PEaKIMK Ha aJIbJIeTU/Ibl, KpaxMaJl, YKCYCHYIO KUCIIOTY; JeHaTypalys OeKOB Npy
HarpeBaHWY, [[BETHBIE PEAKLUH OCJIKOB; HMPOBOIUTH PEaKIMU HOHHOTO OOMEHa, OIpEAEIsATH)
Cpe/ly BOJHBIX PaCTBOPOB, KAUECTBEHHbIE PeakUy Ha CyJbdaT-, kKapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTMOH aMMOHUS, pellaTh SKCIEpUMEHTaJbHblEe 3ajaud Ho TemaM "Metamnsl" u
"Hemetaiel") B COOTBETCTBUH C INpaBWJIAMM TEXHHKH O€30IACHOCTH MPH OOpameHuu c
BEIIECTBAMH U JIaOOpaTOPHBIM OOOPYAOBaHMEM; NPEICTABIATh PE3YJIbTAaThl XUMHYECKOTO
PKCIIepUMeHTa B (opMme 3amicu ypaBHEHHH COOTBETCTBYIOIIMX peakiuil W (GopMyIHpOBaTh
BEIBOJIBI HA OCHOBE 3THX PE3YJIbTAaTOB;

- YMETh aHaAJIM3MPOBATh XMMHUYECKYI0 MH(OpMANHWIO, MOTy4aeMyl0 M3 Pa3HBIX HCTOYHHKOB
(cpencTB MaccoBoit nHpopManny, cetb VIHTEpHET U Apyrue);

- BJIQJICTh OCHOBHBIMM METOJIaMHM HAayYHOTO ITO3HAHHS BEIECTB M XMMHUYECKHX SBICHUH
(HaOmroieHIe, U3MEpEHNE, SKCIIEPUMEHT, MOJISITUPOBAHHKE);

[YMETh TIPOBOJUTH PACUEThI 10 XUMUYECKUM (popMystaM M ypaBHEHUSIM XUMHUECKUX PEaKIni ¢
MCIIOJIb30BaHHEM (DM3UUECKHX BEJIHMYMH, XapaKTEePU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOMH
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHBIE YCIOBHUS) Ta30B, KOJMYECTBA BEIIECTBA; NCIIOIb30BATH)
CHCTEMHBIC XHMHWYECKHE 3HAHWS MO TPHUHATHS pPEIIEHHH B KOHKPETHBIX IKH3HEHHBIX|
CUTYaIllusX, CBA3aHHBIX C BEIIECTBAMHU M UX IPUMECHEHUEM

- UCIIOJIb30BaTh CpencTBa HH(POPMAIMOHHBIX u




KOMMYHHUKAIIMOHHBIX TEXHOJOTMH B PEIICHUH KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX ¥ OPTaHU3AI[MOHHBIX 337124 C COOI0ICHUEM
TpeOOBaHMII SPrOHOMHUKH, TEXHHKH O€30MacCHOCTH, T'HTHCHBI,
pecypcocOepexeHns, NMPaBOBBIX M OSTHYECKHX HOPM, HOPM
mH(OpMaLMOHHOH Oe30macHoCTH;

BI1afleTh HABbIKAMH PACIO3HABAHMS M 3alIUThl HH(DOpMALUH,
MHGOPMAITMOHHON 0€30MMaCHOCTH JIMYHOCTH;

OK 04.

O dexTnBHO
B3alMOJIEIICTBOBATh
1 paboTath B
KOJUICKTHBE U
KOMaHj1e

OBilafiecHHe  YHHBEPCAJbHBIMH  KOMMYHMKATHBHBIMH
AeCTBUAMM:

0) coBMecTHAsI 1eATEJIbHOCTD:

- [NOHMUMATb W HUCIIOJb30BATH MNPEUMYIIECCTBA KOMAHIHOMU U
WMHINBHIYalIbHOM paboThI;

- IIPUHAMATH eI COBMECTHOM JEATEIbHOCTH,
OpraHU30BbBIBATE M  KOOPAUHUPOBaTb JCHCTBUS IO €€
IMOCTUKEHUIO: COCTABJIATH IIIAH JCHCTBUM, pacupelnessTh
[pOJIM C y4eTOM MHEHHH YYaCTHHUKOB OOCYXJIaThb pe3YJIbTaThl
COBMECTHOI paboThI;
- KOOPAWHHPOBATH U BBIIOIHATH PadOTY B yCIOBHUSX PEAILHOTO,
BUPTYAJILHOTO 1 KOMOWHHPOBAaHHOT'O B3aHMOJCHCTBHS;
- OCYHIECTBIIATH MO3HTUBHOE CTPATETMYECKOE IMOBEACHUE B
[Pa3IMYHBIX CUTYalUsX, IPOSIBISTE TBOPUYECTBO M BOOOpasKeHHE,
OBITH MHUIINATHBHBIM

Osaanenne YHUBeEPCAJILHBIMH peryisiTHBHbBIMHU
meCTBUSIMHU:

T) NpUHATHE ceds M IPYTUX JIOIel:
- OPUHMMATb MOTHUBBI M AapryMEHThbl JPYIUX JIIOJEH IIpH
AHAITN3e PEe3yIbTAaTOB JIESTEILHOCTH;

- MpU3HaBaTb CBOE€ IPaBO M TMpPaBO [JPYrux JrOAEH Ha
OIIHOKU;

- pa3BHBaTh CIIOCOOHOCTH NMOHUMATh MHP C TMO3HIMH JPYTOTQ

YCJIOBCKA,

-YMETh IUTAHUPOBATH U BHINOIHATH XUMUIECKUH SKCIIEPUMEHT (IPEBPAICHNS OPTaHUUECKIX
BEIIECTB NPU HAarpeBaHWUM, IOIyYCHHE ITHICHA M M3YUCHHE €r0 CBOMCTB, KAUECTBEHHBIC
peaKknuy Ha aNbACTHIBI, KPaXxMall, YKCYCHYIO KHCIIOTY; A€HATypanus OEIKOB MpH
HarpeBaHWH, IBETHBIC DPEAKIMH OENKOB; IPOBOAWTH DPEAKIWd HOHHOTO OOMEHa,
OIIPEAEIATh Cpelly BOJIHBIX PAacCTBOPOB, Ka4eCTBEHHBIC peakluH Ha Cyibdar-, kapOoHAT- U
XJIOpU/-aHUOHBI, HA KaTHOH aMMOHUS;, pelIaTh JKCIEpUMEHTAlbHBIE 3aJaud IO TeMaM
"Metamnel" u "Hemeranssl") B COOTBETCTBUH C NpaBUIAMHM TE€XHUKU O€30MACHOCTH IPU
OOpallleHNH ¢ BEIIECTBaMHU U J1aOOPAaTOPHBIM O0OPYIOBAHHEM; NMPEACTABIATH PE3yIbTATHI
XMUMHUUYECKOTO SKCIIepHMeHTa B (opMme 3amicu ypaBHEHHH COOTBETCTBYIOIIMX pPEakIud M
(hopMyJIMpOBATH BHIBOBI HA OCHOBE 3THX PE3yJIbTaTOB




OK 07. B 0671acTH 3K010rH4ecKOro BOCIIMTAHMS: - copMHUpOBaTh TPEICTABICHHUS: O XHMHYECKOH COCTaBIISIOIICH €CTEeCTBEHHOHAYYHOU
CopneficTBOBaTh - chopMUPOBAHHOCTP IKOJOTHUECKON KyIBTYPHI, IOHUMAaHUE | KapTHHBI MUpPA, POJIM XUMHUH B IO3HAHUH SABJICHHNA IPUPOALI, B ((OPMUPOBAHUHN MBIIIICHAS H
COXpaHEHHIO BIMSHHUS ~ COLMAIbHO-DKOHOMHYECKMX  IPOLECCOB  HA | KYJBTYPHI JIMYHOCTH, €€ (PYHKIMOHAIBLHON I'PaMOTHOCTH, HEOOXOAMMOHM Ui peleHus
OKpYy’Karomen COCTOSIHWE TIPHPOJHONH ¥ COIHUANBHONW Cpeibl, OCO3HAHHWE | MPAKTHYECKUX 3a/1a4 M HKOJOTHUECKH OOOCHOBAHHOTO OTHOWICHHS K CBOEMY 3IOPOBBIO U
cpexpl, TI100aJIBHOTO xapakrepa DKOJOTHYECKUX npoOiieM; | TIPUPOAHOM cpene;
pecypcocOepeskeH | IUTAHMPOBAHHE M OCYIIECTBICHHE NCHCTBHIA B OKpyJKaomei | - YMETh COOMONATh MPaBHIIa SKOJOTHIECKH LEeIeC000pasHOro TOBE/ICHHS B 6I>IT¥ U TPYIOBOIt
MO, TIPUMEHSITD cpefie Ha OCHOBE 3HAHMSL Leieil YCTOHUMBOrO paspurusi | ACATCIBHOCTH B UEIISX COXPAHCHUS CBOCTO 310POBBS H OKPYKAIOIMICH MPHPOIHOH Cpe/Ibl;
3HAHMS 06 4eOBEUECTRA:; YUHTBIBATh OMIACHOCTh BO3ACHCTBUA Ha )KMBBIC OPraHH3MBI OTPEICTICHHBIX BEUIECTB, OHHMAs
. . CMBICIT TIOKA3aTelIs IPEICTbHOM JOITyCTUMON KOHIICHTPAIHA
WU3MECHEHHUHU aKTUBHOE HETPHATHE [EHCTBHH, TPHUHOCIIINX Bpeln
KJIMMara, OKpYy’Karolel cpene;
TPUHLUIIEI - YMCHHE POTHO3UPOBATh HEOIArOMPHUATHBIC KOJIOTHICCKUE
OepeKITMBOTO MOCJIECTBHS IPEANPUHUMACMBIX EHCTBUH, IPEIOTBpAIATh
TIPOM3BOJICTBA, uX;
3¢ dexTHBHO - pacmMpeHHEe OmbITa JEATEeIBbHOCTH  JKOJOTHYECKOU
JIeiCTBOBATh B HaIlpaBJIEHHOCTH;
Ype3BBYARHBIX OBIIa/ICHIE HABBIKAMH yUeOHO-HCCIIEI0BATEIHCKOMN, IPOCKTHOM
CUTYaIHAX U COIMAJIbHOM NeATeITFHOCTH;
Monyns 1 I'paxxgaHcko-maTpHOTHYECKOE
[MpakTryeckas peannzanus eI ¥ 3a/1a4 BOCIIUTAHUS Ha Monys 2 [IpodeccnoHanbHO-OpUEHTHPYIOIIEE (Pa3BUTHE Kapbephl)
YUeOHBIX 3aHATHUIX OCYIIECTBISIETCS B paMKax Mogayine 3 Dxonoruueckoe
CJIeIyIONINX HAMpaBIeHU BOCIUTATENBHON paOOThI Monayas 4 CiopTHBHOE 1 37I0pOBbecOeperaroiiee
00pa3oBaTEeNbHOTO YUPEIKACHHS Mogayis 5 CtyneHueckoe caMoyIpaBiieHHE
Monaynb 6 KynbTypHO-TBOpUECKOE
Monyns 7 busHec-opueHTHpYIOIIee (MOJIOAEKHOE IPEATIPHHUMATEIHCTBO)

! Yka3bIBalOTCA TMYHOCTHBIE U MeTanpeaMeTHble pesynbTaTsl u3 ®IOC COO (B nocneaneii pegakuuu ot 12.08.2022) B otriaroisHoii Gpopme, hopMupyeMble 0011e06pa30BaTeNbHOM
JUCIUATIIIMHOMN
2 TucuunnusapHele (IpeAMEeTHbIE) pe3yIbTaThl YKA3hIBAIOTCSA B COOTBETCTBUM ¢ MX nepeuneM Bo ®I'OC COO (s nocneaueil penakuuu ot 12.08.2022)



2. CTPYKTYPA U COJEP)KAHUE OBIIEOBPA3OBATEJBHOMN JUCIUIIJINHBI
O4.10 Xumust

2.1 O0beM TUCHUILINHBI U BUABI Y4eOHOI padoThI

Buja yue6Holi padoThI Oo0beMm B
Jacax

O0BbeM 00pa3oBaTeIbHOM NPOrPAMMBI THCHHMILIHHBI 80
OcHOBHOE cojiepKaHue 72
BT. 4..

TeopeTndyeckoe o0ydeHme 42
MPaKTHYIECKUE 3aHATHSA 9
nmabopaTOpHBIC 3aHATHS 21

IIpodeccuonanbHO-OPUEHTHPOBAHHOE COIEPKAHME

4
(comep:kaHue MPUKJIATHOTO MO/TYJIsI)

BT. U..

TeopeTndyeckoe o0ydeHme 2
IPAKTUYECKUE 3aHATUSL 2
IIpome:xkyTounas atrectauus B popme 9
auddepeHUMPOBAHHOIO 3a4éTa

Kouncynbrauun UII 9




2.2. TemaTu4eckuii JIaH u cojep:kanue yueoHou qucuumiannbl O1.10 Xumus
(Cooepoicanue yuebnoeo mamepuana popmupyemces 6 coomseememesuu ¢ @OI COO)

HaumeHnoBanue
pa3zesnoB U TeM

Conep:xaHue y4eOHOT0 MaTepuaJia, JaGopaTopHbIe H MPAKTHYECKHE PAGOThI, CAMOCTOATEIbHAS padoTa
o0yyarommxcst

Oo0Bem
4acoB

dopmMupyemMble

OK, IIK, peanu3yembie

MOy U padoueii

nporpaMmMmbl BOCIIMTAHUA

11 cemectp

78

OBIIIASA 1 HEOPTAHUYECKAS XUMUA

46

Pa3gen 1. OcHOBBI cTpPOEHUS BellecTBA

12

Tema 1.1.
Teopernueckne
OCHOBBI XUMHH.

Conep:xanue y4eOHOTro MaTepuasia

12

1-2

BBenenue. [loBTopeHue mKoJLHOI0 Kypca XMuMHHU
HaywHbIe METOIBI MO3HAHMS BELIECTB U XUMHUYECKUX SABICHUH. POJb SKCTIEpUMEHTa U TEOPUH B XUMHH.
MozennpoBaHne XMMHYECKHX IIPOLIECCOB

OK 01.
Moayasl

Ilepuoanuecknii 3axoH .. MenaesieeBa.

Xumuueckuil ameMeHT. AToMm. Smpo aroma, W30TOMBI. DJICKTPOHHAS 000J0YKa. DHEPreTHYCCKHe
YPOBHH, MOJAYPOBHH. ATOMHbIE oOpOHTanu, S-, p-, d- smemenTbl. OCOOEHHOCTH paclpeaeeHus
AJIEKTPOHOB 10 OPOUTAISIM B aTOMaX JIECMEHTOB MEPBBIX YETHIPEX IMEPHOIOB. DICKTPOHHAS
KOH(HUTYpaLus aTOMOB.

[epuoauueckuii 3akon u Ilepuoauueckas cuctema xumuueckux snementoB .M. Menneneesa. CBsi3b
NIEpUOJUYECKOro 3akoHa u Ilepuonuueckoi cucreMbl xumuueckux siemeHtoB .M. Menneneesa c
COBPEMEHHOU Teopuel CTPOSHUsI aTOMOB

JladopatopHasi padora Nel «MoaeaunpoBanue nocrpoenusi llepuoanyeckoii cucrempbl (TadauLbI)
3J1eMEHTOB»

5-6

Ctpoenne aToma u nepuoanyeckuii 3axon JI.1. MeHnneeeBa.

Crpoenue sipa atoma. JJIEKTPOHHOE CTpOeHHE aToMa. M3otomel. PaguoakTuBHBIA pacnajn u siiepHbIe
peakuuy. 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB XMMHUECKHX HJIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX
1 CJIOXHBIX BEIIECTB IO TPyNIaM M NepruogaM. 3Ha4eHHe NepHOINYECKOro 3aKOHA B Pa3BUTHH HAYKH.
Otkpsitue [1.1. Menaeneesbim [Tepuoaudeckoro 3akoHa. [Tepuoandeckwmii 3akoH B popmymuposke ..
Menneneesa. Ilepuoamueckas TabIUIa XMMUYECKHX 3JIEMEHTOB — IrpaduecKoe 0TOOpaskeHNe
MIePUOINIECKOro 3aKkoHa. CTPYKTypa MepUOINISCKON TaOIHIIbI: TIEpHUObI (MaJibie W OOJBIIHE), TPYIIIBI
(rmaBHas 1 MOOOYHAS).

7-8

KoBajsienTHass xuMHuyecKkas cBsi3b. MOHHAsi XUMHUYECKAS CBA3DL

SHGKTPOOTPI/IHaTCHI)HOCTB. KosanenTusie NOJiApHass W HCHOJISIpHAs CBA3H. KpaTHOCTI) KOBaJICHTHOM
CBs3MU. MOJ'IeKyJ'IHpHLIC 1 aTOMHBIC KPHUCTAJUIMYCCKUE PCIICTKH. CBolicTBa BCHICCTB C MOJICKYJISIDHBIMU U
ATOMHBIMH KPUCTAJUIMUCCKUMU PCHICTKAMU. KJ'IaCCI/I(I)I/IKaIII/Iﬂ HWOHOB: IO COCTaBy, 3HAKy 3apsjia,
HaJIMYUIO I‘HZIpaTHOfI 000m0uku. MoHHEIE KPUCTAINIMYCCKUEC PCHICTKU. CBoiicTBa BCIICCTB C MOHHBIM

THUIIOM KpPICTaHHI/I‘IeCKOﬁ PCUICTKU.

OK 01. OK 02.
Moayasl

10




9-10

MeTajiin4eckas CBfi3b. ArperaTHbie COCTOSIHMS BellleCTB H BOAOPOHASA CBSA3b.

Mertammndeckass KpUCTaJUIMUECKas pellleTka M MeTalIMueckas XUMHueckas cBA3b. dusnueckue CBOWCTBA
MeTauioB. TBepaoe, sxuakoe U razoo0pasHoe cocTosHus BeulecTs. [lepexon BemecTBa U3 OJHOTO arperaTHoOro
COCTOSTHHS B ipyroe. Bogopoanas cBa3b. THITBI KpUCTAIIMIECKUX PEIIETOK.

JlaGopaTopnas padora Ne2 MoeupoBaHie pa3TUYHbIX THIOB KPUCTANIUYECKHUX PEIIETOK H ONMUCAHUE
HX CBOICTB.

11-12

JucnepcHble cMCTEMBI.

[onsarue o mucmepcHoU cucteme. JucmepcHas dasza u aucrmepcruoHHas cpena. KiaccupukarusiiucnepcHbIX
cucreM. [IoHATHE O KOJUIOMAHBIX CHCTeMaX. 3HAYCHNE AUCIICPCHBIX CHCTEM.

JlabopaTopHasi padota Ne3 «I[IpuroroBjieHne cycneH3uu KapooHaTa Kajabliis B BoJe.

JladopatopHasi pabora Ned4 «IlomydyeHue 3My/JbcHM MOTOPHOro Macja. O3HakomJ/eHHe €O
CBOIiCTBaAMHM IMCIIEPCHBIX CHCTEM».

Pa3nen 2. PacTtBopsl

Tema 1.2.

Bonaa.
PacrBopsl.
DJleKTpoJInTHYEe
cKast
AVCCOLMALMS.

Coaep:xanue

yueOHOro MmaTepuaJjia

13-14

Bopa. PacTBopbl. PacTBopenue.

PactBopenne kxak ¢uznko-xummdecknii nporecc. PactBopsl. CriocoObl MPHUTOTOBICHHUS PACTBOPOB.
PactBopumMocTs. Bona kak pactBopurens. PactBopuMocTts BemiecTB. HachllieHHbBIE, HEHACHIIICHHBIE,
MIEPECHIIICHHBIE PACTBOPHI. 3aBHCHMOCTh PACTBOPUMOCTH Ta30B, *KMIKOCTEH M TBEPABIX BEIIECTB OT
Ppas3InuHBIX (PAKTOPOB.

15-16

MaccoBasi 1051 PaCcTBOPEHHOI'0 BelieCcTBA.

Pacuérer 1o YpaBHCHUAM XHUMHUYCCKUX peaKuHﬁ, B TOM YHUCJIC TEPMOXUMHUYCCKHUC paC‘IéTBI, paC‘IéTLI C
HUCIIOJIB30BAHUEM IIOHATHA «MacCCOBas O0JId BECIICCTBA». MaccoBas JA0JI1 paCTBOPCHHOI'O0 BCIICCTBA. CMEICT
IoKasarejisl HnpeaAcjIbHO HOHYCTHMOﬁ KOHICHTpAallU1 MW €ro HUCIOJIb30BAHUE B OIICHKE JKOJIOTHYECKOH
0e30I1aCHOCTH. HpaBI/ma 9KOJOIM4Y€CKHU uenecoo6pa3H0r0 IOBCACHUSA B 6BITy u pr,[[OBOﬁ JACATCIbHOCTU B
HegX COXpaHCHUA CBOCIO 310POBbS U Oprxcanmeﬁ HpPIpO,I[HOﬁ Cpeabl; OIIACHOCTH BOSZ[eﬁCTBPISI Ha >XHBBIC
OpraHu3Mbl OHNPEACICHHBIX BCUICCTB. Pemenune MMPaKTUKO- OPUECHTUPOBAHHBIX PACYETHBIX 3aJlaHdil  Ha
PaCTBOPELI, UCIIOJIB3YEMBIC B OLITOBOM U HpOHSBO}ICTBeHHOﬁ JACATCIBHOCTH YCJIOBCKA

Ipakrnueckas padora. Nel «IIpurorosiieHne pacTBopa 3aIaHHON KOHIEHTPALUM».

17-18

DJIeKTPOJIuTHYeCKAST TUCCOIHAMIS

DNEKTPOIUTHl W HEMICKTPOJUTHIDNCKTPOIIMTHICCKAS —JUCCOIUaysl. MeXaHU3Mbl DJIEKTPOJIUTHIECCKON
JUCCOIMAIMKA  JUIsl BEHIECTB C PAa3JMYHBIMU TUMAMH XHMHUYECKOM cBsizu. [‘mapatupoBaHHblE U
HETUIPATHPOBaHHBIC MOHBL. CTENEHb JIEKTPOIUTHYCCKON aucconuanuu. CHIBHBIC H CIa0ble DIICKTPOJIUTHI.
Kucnotsl, 0CHOBaHUS U COJIM KaK DJIEKTPOJIMTEI.

IpakTnyeckas padora Ne2 «PacTBopbl. DJeKTPOJIUTHYECKAS TUCCOLMALMSY.

OK 01; OK 02; OK 04
Monyas 2

Pazpnen 3. CTpoenue u CBOWCTBA HEOPraHUYECKUX BEIECTB

Conep:xanue

y4e0HOro MaTepuaJjia

11




Tema 1.3.
Knaccudukanus
HEOPraHM4ecKnx
COeTMHEeHMIA.

19-20

Oxcuapl M ux cBoiictBa. OCHOBaHHS M UX CBOHCTBA.

Coneobpasyromue U HecoseoOpasyromue okcuasl. OCHOBHBIC, aM(OTEpPHBIC M KHCJIOTHBIC OKCHJIBL.
3aBHCHUMOCTh XapaKTepa OKCHJIA OT CTCIICHH OKHCICHHS 00pa3yIOIIero ero Merawia. XMMUICCKUE CBOWCTBA
okcunoB. [Tomyuerne okcngoB. OCHOBaHUS KaK dJIEKTPOIUTHI, HX KJIACCH(DHUKALINS IO PA3IUIHBIM ITPU3HAKAM.
XYMMHUYECKUE CBOMCTBA OCHOBAHUM B CBETE TEOPUH JIEKTPOIUTUYECKOM NUCCOLMALINH.

JlabopatopHasi padora NeS «McnbiTaHue PpacTBOPOB Iueso4eil HMHAMKaTopamu. B3ammopeiicTrBue
meJiouei ¢ coasimu. Pa3zinoskeHne HepacTBOPUMBIX OCHOBAHMII».

21-22

KucaoTsl 1 ux cBoiictBa. Cosin 1 UX CBOiicTBA.

KucoTsl Kak 3JIeKTPOIHUTHI, UX KiIacCH(UKAIKS M0 Pa3IHYHBIM ITPU3HAKaM. XMMHUUECKHE CBOWCTBA KHCIIOT B
CBETE TCOPUH IIICKTPOIUTHUCCKON muccormanui. OcoOeHHOCTH B3aUMOICHCTBHUS KOHIICHTPUPOBAHHOM CEpHOI
1 a30THOM KHUCHOT ¢ MeTaisiaMu. OCHOBHBIE CIOCOOBI MOMy4YeHHs] KUCTIOTh. Conn Kak 3JeKTpoiauThl. Conu
CpeIHUE, KUCIIbIEC U OCHOBHBIC. X MIMUYECKHU CBOMCTBA COJICH B CBETE TEOPHHU AIIEKTPOIUTHUCSCKOH TUCCOLIUALIUH.
Croco0bI monydenust coiieil. McnbITaHue pacTBOPOB KUCIOT MHANKATOpaMH. VCIbITAHHE PACTBOPOB IIEIOUEH
HHIUKATOPaMHU.

JladopaTopHasi padoTa Ne6 «McnpITaHne pACTBOPOB KUCJIOT HHAUKaTOpaMu. BzaumoaeiicTBue KucJor ¢
METAJIaMH, C OKCHIAMH METAJLJIOB, C 0OCHOBAHHSIMH. C COJISIMHY.

23-24

I'maposus coaeid.
I'uaponus cosneit pa3aMyHOro TMIA

JlabopatopHasi paGora Ne 7 «B3aumogeiicTBue coJieil ¢ Mmerajiiamu. BzaumogeiicrBue coJieii apyrc
apyrom. I'maposu3 coseil pa3JMyHOro THIIAY.

25-26

I'eneTnyeckan cBsi3b MEXKIAY KJIACCAMH HEOPTaHHYCCKHX coeHHEHMH.

HpaKTH‘leCKaﬂ paﬁoTa Ne3 «I'eneTnueckas cBsi3b MEKAY KilacCaMU HEOPraHM4Y€CKUX BeIECTB».

OK 01; OK 02
Monyas 2

Paznen 4. Knnernyeckue n TepMOANHAMIYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYeCKHUX PeaKIHii

Tema 1.4.
XumMuueckue
peakumu

Coaep:xanue

yueOHOro MmaTepuaJja

27-28

Kuaccudukanuss XuMHYeCKHX peaKkUMid.

Peakumm coenuHeHMsI, pa3lIoKEHUs, 3aMelleHus, oOmeHa. Kartamutudeckuwe peakiun. OOpaTumble H
HEOOpaTHMBIC peakiui. [ OMOTEHHBIE M TeTEPOTCHHBIC PEAKIMH. DK30TCPMUYCCKUE M IHIOTCPMUICCKUE
peaximn. TermoBod 2P hekT XuMuIeckux peakimid. TepMoXuMuieckre ypaBHEHUS

HpaKTﬂ‘leCKaﬂ paGOTa Ned «Pemienne IKCNICPUMEHTAJBHBIX 3a/1a4 10 TEME KUCJI0TbD).

29-30

CkopocTh XMMH4YeCKMX peakuuii. [IoHATHE O CKOPOCTH XMMHUYECKHX peakuuil. 3aBUCHMOCTHCKOPOCTH
XAMHWYECKUX PEAKIMH OT PaziIMYHBIX (DAaKTOPOB: MPUPOABI PEarupyIOMNX BEIIECTB, MXKOHIICHTPAIUH,
TEeMIepaTypbl, TOBEPXHOCTH CONPUKOCHOBEHHS U MCIIOJIB30BAHNS KaTAJTN3aTOPOB

.HaﬁopaTopHaﬂ paﬁoTa Ne8 «Peakumsi 3aMelieHUsl MeIH KeJie30M B pacTBope MEIHOI'0 Kynmopoca.
3aBHCUMOCTD CKOPOCTH peaKIuu B3aUMOAEHCTBUS COJISTHOM KHCJIOTHI C MeTaJLJIaMH OT npupoisbl,

KOHICHTPAIlMM BCIECTB H OT TeEMIIEPaTypbD»

OK 01; OK 04
Monyasn 2

12




31-32

O0paTUMOCTH XMMHYECKHUX PeaKIUii.
CKOpoCTh peakimu, € 3aBHCHMOCTh OT pPa3IMYHbIX (PakTopoB. OOpaTUMBIC peakiuh. XHUMHUECKOE

paBHOBecue. DakTopsl, BIHSIONME Ha COCTOsSHHE XuMudeckoro paBHoBecus. Ilpunmun Jle IllaTtense. 1
OOpatuMble ¥ HeoOpaTHMble peakuui. XMMHUECKOe PABHOBECHE U CIIOCOOBI €T0 CMEICHHSI.
JlaGopaTopuas padota Ne9 «XuMuyeckoe paBHOBecHe U €ro cMelieHHe». 1
33-34 OKHCIUTELHO-BOCCTAHOBUTEIBLHBIE PEAKIUH. 1
Peaxrum, wayniie ¢ I3MEHESHHEM CTETICHH OKMCIICHHS.
JladopatopHasi padora Nel0 «Peakuuu, uagyumue ¢ odpazoBaHueM ocajka, ra3a wiu Boiabl.Peakuum B 1
PacTBOpPax MIEKTPOJTUTAXY.
Heoprannueckasi xumus 12
Pa3nen 5. Meraibl 1 HEMETAJLIbI
Tema 2.5. Coaep:xanue y4e0HOro MaTepuasa 12
Meraniabsl 1 35-36 Metaniabl. O01ue 1 XHMHYECKHE CBOHCTBA MeTa10B. CIIoco0bI MOTy4YeHHsI MeTAJLIOB.
HeMeTaIbI XuMHUEcKHe CBOIICTBAa METAJIOB. DIEKTPOXUMUIECKUN P/ HAPSHKEHUH MeTalioB. MeTauioTepMus.
OO1mue cnocoOb! moyueHus Metaiuios. [loHsTue o Metamtypruu. [Tupomeramtyprus, FTHAPOMETAITY prist U 2
anekTpoMeTatyprusi. OcoOEHHOCTH CTPOCHHUS aTOMOBH KpHUCTaJIoB. PU3HUecKue CBOMCTBA METAJIOB.
Kiaccudukanums MeTaaioB 1o pa3invHbIM IIPU3HAKAM.
37-38 DJIEKTPOJIM3 PACIIABOB U PACTBOPOB 3J1eKTPOJIUTOB. 3aKOHBI JIeKTpon3a. IIpon3BoacTBOATIOMUHMS. 1
Xumust 1 npou3BoAcTBO. [Ipon3BoacTBO amoMuHus. OXpaHa OKpy KaroIIeH Cpebl
IIpakTyeckas padora NeS «PacuéTHble 3a1auu «JIEKTPOJIM3 PACTBOPOB M PaCILUIaBOB 1
3J1eKTPOJUTOB». PacuéTel Macchl BemecTBa Wi 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBYBEIIECTBA, Macce OK 01; OK 02; OK 04;
Wi 00bEMY OJTHOTO M3 YYACTBYIOUIMX B PEAKIIUH BEUIECTB, PacUEThl MacChl OK 07
(00BéMa, KoNMMYecTBa BEIIECTBA) IPOILYKTOB PEAKIIUH, €CIIH OJHO U3 BEIECTB UMEET IPUMECH. Moayasb 2
39-40 Cnaael MeTajuioB. Keisezo. UyryH u crais. 1
CmnaBel MeTaIIoB: Y€pHbIe U I[BeTHBIE. U€pHas meTamnyprus. [IpuMeHeHre U CBOMCTBA CILIaBOB.
JlaGopaTopnasi paboTa Nell «Pacno3HaBaHue pya JKeJjie3ay.
JlaGopatopHas paGora Nel2 «3akanka M ormyck crajn. O3HAKOMJIEHHE €O CTPYKTYPaMHCEPOro u 1
0eJIoro 4yryHa.
41-42 Koppo3ust MeTan10B. D1eKTPOXUMUYECKHIi PSIA AKTUBHOCTH METAJIOB.
Koppo3ust MeTamnoB: xuMudeckas U JIEKTPOXUMHUUYECKass. 3aBUCHMOCTb CKOPOCTH KOPPO3UU OT YCIIOBHH 2

Opr)KaIOHICﬁ Cpeabl. Knaccn(bmcaum{ KOppO31WKu METAJUIOB IO PA3JIMYHBIM IMPHU3HAKAM. CrocoObl 3alIUThbl
MCTAJJIOB OT KOPPO3UH.
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43-44

Hemetasibl. Oco0eHHOCTH CTPOEHUSI ATOMOB, CBOIICTBA U NPUMEHEeHHE HEMETAJIIOB.

Hewmerannsl. Ilonoxenue HemeramioB B lleproanyeckoii cucreme xumudeckux anemeHTon JI.1.
MemnneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB. DU3MUYECKUE CBOMCTBA

HEMETAJUIOB. AJUIOTPONHS HEMETAIUIOB (Ha pUMepe KUCIopoa, cepbl, hocdopa u yriaepona). XumMudeckue
CBOWCTBA BXHECHIIIMX HEMETAJUIOB (TAJIOTEHOB, CEPhI, a30Ta, Gocdopa, yriepona HKPEMHHUS ) U UX COCTHHCHHN
(OKCHIIOB, KUCIIOPOACOACPKAIIUX KUCIOT, BOAOPOIHBIX coenuHeHui). [I[puMenenne BaxKHEUIITNX HEMETAIIIIOB U
WX COETUHEHUH.

IpakTnyeckas padora Ne6 «IlosryuyeHue, coOMpaHue U pacrio3HaBaHHe Ia30B».

45-46

KontpoJsbnas padora Nel no paznenam «Heopranudeckoii u oomeii XuMum»
O060011eH1e ¥ MOBTOPEHUE MaTepuaia pasaena « MeTaibl 1 HEMETaJLIbIy.

JladopaTopHasi paGora Nel3 «Pemienne s3kcriepuMeHTANbHBIX 3a1aW).

OPI'AHUYECKASA XUMUS

Pa3gen 6. CTpoeHue U CBOIiCTBa OPraHUYEeCKHX BelIEeCTB

Tema 6.1.
Teopernueckne
OCHOBBI
OpraHu4ecKou
XUMUH.

Conep:xaHue y4eGHOr0 MaTepualia

47-48

IIpeameT opraHnyecKoOi XUuMHUM.

IIpeamer opraHnyeckol XMMHM: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B IMOJYYEHUH HOBBIX BEILECTB U
MarepuanoB. llpupoaHbie, WCKYCCTBEHHbIE M CHHTETHUYECKHE OpraHudeckue BemiectBa. CpaBHEHHE
OpPraHMYeCKHUX BEIECTB C HeopraHnyeckumu. HayuHble METO/IbI MMO3HAHUS BELIECTB U XUMHUYECKUX SBIICHUI.
Ponp skcnepumeHTa U Teopuu B XuMUHU. BaneHTHOCTh. XMMHYECKOE CTPOEHUE KaK MOPSAOK COEIUHEHHS
aTOMOB B MOJIEKYJIbI 10 BAJICHTHOCTH.

JladopaTopHas padora Nel4 «3roroBJjieHue MojieJieil MOJIEKYJI OPraHUYEeCKUX BeleCTBY.

49-50

Teopusi cTpoeHusi opranuvyeckux coeauHenmii A.M. Byrtiaepoa. Kiaccupukxaums opraHumveckux
BeleCTB U XUMUYECKUX PeaKluil B OPraHu4ecKoil XUMUM.

[MpencraBnenne o KiacCU(UKAIMKM OPraHWYECKUX BemlecTB. HoMeHKJIaTypa OpraHHMYecKHX COEAMHEHUH
(cucremarnueckas) M TPUBHAJIBHBIE Ha3BaHUS BAXHEHIINX IPEICTaBUTEIEH KIaCCOB OPraHMYECKNX BELIECTB.
OKCcIIepUMEHTaJIbHbIE METOIbl WM3YYCHHS BEIIECTB W WX TPEBPAIICHHN: O3HAKOMIIGHHE C OOpasmaMu
OpraHMYECKHX BEIIECTB M MaTepHallaMH Ha WX OCHOBE, MOJEIMPOBAHHE MOJEKYJ OPTraHWYECKHX BEIICCTB,
HAOJIOIGHWE W ONHCaHWE IEMOHCTPALMOHHBIX OMBITOB IO IPEBPAIIECHHIO OPTaHWYECKWX BEHIECTB MpHU
HarpeBaHMHU (IUTaBIEHHE, OOyrnuBaHuE W ropeHne). OCHOBHBIC MOJOXKECHUATCOPUH XHMMHYECKOTO CTPOCHUS.
Wzomepus u m3omepsl. XuUMHUYeckne (GOpPMyNbl U MOJETH MOJIEKYJI B OPTaHHYECKOM XUMHH. XHMUYECKHE
peakuu B oprannyeckoi xumun. Kimaccudukanys BemecTB 110 CTPOSHHUIO YTIEPOTHOTO CKeleTa U HAINIHIO
(byHKIMOHANBHBIX TpynIL. ['omosnoru n romonorus. Hauananomenknatypsl [UPAC. Peakunu npucoennHeHus
(TMIpUpPOBaHUS, TAIOTEHUPOBAHUS,

THIpOTaJOreHUPOBaHUs, THApaTalun). Peakuny oTmieruieHus  (IeruIpUpOBaHUs, IeTHIPOTAIOTEHUPOBAHUS,
Jeruaparaiun). Peakunu 3amenenusi. Peakunu nzoMepusanmu.

OK 02; OK 04;
Moayas 1

Tema 6.2.

Coaep:xaHue y4eOHOTro MaTepuaja
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Yriesoaopoas!
u ux
NPUPOIHbIE
HCTOYHHKH

51-52

Auxanbl. M3o0Mepusi, HOMEHKJIATYpPa, CBOICTBA, IPUMEHEHHUE.
AJKaHBI: TOMOJOTHYECKHH psiJl, H30MEpHs U HOMEHKJIATypa aJIkaHOB. XMMHUUECKUE CBOMCTBA alKaHOB (METaHa,
9TaHa): TOPEHUE, 3aMelleHHe, pPa3IokKeHue, JeruapupoBanre. [IpuMeHeHne ankaHoB Ha OCHOBE CBOWCTB.

OK 04; OK 07
Monyasn 2

IIpakTHyeckas padora Ne7 «OnpenesieHne KAa4eCTBEHHOI0 AHAJIM3a OPraHUYeCcKHUX coeIMHEHHUi».

53-54

AnkeHbl. JlueHbl.

OTHIeH, ero NoMydeHne (IeTHAPUPOBAaHUEM ATaHa, NETONNMEpH3aie moanITHiIeHa). ['oMonornueckuit psg,
H30MEpHsi, HOMEHKJATypa alKeHOB. XHMHYECKHE CBOWCTBA JSTHJIEHA: TOPEHHE, KadeCTBEHHBIE PEAKIHNU
(oOecuBeurBaHue OpOMHOM BOJIBI M pacTBOpa IEpMaHraHaTa KaJjius), TUAparalus, HOJIUMepHU3aLus.
[IpuMeHeHue 3TUIEHa HA OCHOBE CBOMCTB. [IoHATHE 0 IMeHaX KaK yrIeBOAOPOAAX C ABYMs JBOMHBIMU CBS3SIMH.
CormnpspxeHHBIE AUCHBI. XMMHUYECKHEe CBOHCTBA OyTanueHa-1,3 u u3omnpeHa: obecrBednBanine OpPOMHON BOABI U
noJiuMepu3anus B kaydyku. HaTypanbHbIil U cuHTeTUYECKHE Kayyyku. Pesuna.

AJIKMHBI. ApeHbl.

Arneruned. XuMHYeCKHEe CBOWCTBA alleTHIECHA: TOpEHHE, oOeclBeUMBaHNE OPOMHOI BOJBI, IPHUCOEANHEHHUE
XJIOpOBOZOPOAa WM ruzaparanus. IIpuMeHeHHe aleTHiIeHa Ha OCHOBE CBOMCTB. MexKKilaccoBasi M30MEpPHsS C
aJKaJeHaMHU.

Bbenzon. Xumudeckne cBoiicTBa OCH30J1a: TOPEHHE, PEAKLMM 3aMEIIeHHs (TajJoreHHMpPOBaHWE, HUTPOBAHUE).
[Tpumenenne OeH301a HA OCHOBE CBOMCTB.

JlaGopaTtopnas pabGota NelS «O3HakoMileHHe ¢ KOJIeKIHeH KaydyykoB M o0pa3uaMu H3Jeauil u3
Pe3UHBI».

55-56

IIpupoanblie ncTouHNKH yriieBoaopoaos. Hedto. CoctaB u nepepadorka HedTH.

[MpuponHelii ra3: cocras, mpuMeHeHne B kadecTse Tomusa. Hedts. CoctaB u nepepaborka HedTH. Ileperonka
Hedgru. Hedrenponykrel. KourposbHble TecToBble 3amaHus 1o Teme: «[IpuponmHble MCTOYHHKH
YIJI€BOJIOPOAOBY». [IpHposHbIE MCTOYHUKH YIIIeBOAOpoaoB. IIpuponHblid ra3 W momyTHbIE HE(QTSHBIE Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HEPTH: TEpEroHKa, KPEKUHr (TepMHUYECKHH,
KaTaJIUTHUECKHi), muposu3. IIpoaykTsl nepepaboTku HEPTH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.
KaMmeHHBIH yToJ1b U ITPOLYKTHI €T0 IEePEepPadOTKH.

JlaGopaTtopnas paGora Nel6 «O3HakomiieHMe ¢ KoJuleknueil o0pa3sunoB HepTH M NPOAYKTOB ee
nepepadoTKu».

57-58

PacuérHble 327241 Ha BLIYHCICHUS 110 YPABHEHHIO XUMHYECKOH peaKInu.

Beruncienust mo ypaBHEHHIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJMYECTBA UCXOIHOTO BELIECTBA HIIU
MIPOJIyKTa PEaKLUK M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 MCXOJHBIX BELIECTB WM IIPOITYKTOB
peakuun).

Tema 6.3.

Coaep:xanue y4eOHOro MaTepuasa

OK 01; OK 04; OK 07
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Kucnopoaconep | 59-60 IIpegenbHbIe 0AHOATOMHBIE CIUPTHI. DeHOJIBI. AJIKOr0JIb — BPAr 310POBbS U 00111eCTBA. Monyas 4
JKamue MerTaHoNl ¥ 3TaHOJN: CTpOEHHE, (PU3NYECKHEe M XMMHUYECKHE CBOMCTBA (pEakIMH C aKTHBHBIMH MeETaJUIaMH,
OpraHM4eckue raJloTeHOBOJIOPOJaMH1, TOpEHHe), pIUMeHeHe. BoiopoiHbIe CBSI3U MEXay MONEKyJlaMu cIupToB. [leiicTBue
COe/IMHEeHHUS. METaHOJIa ¥ HTAHOJIA HA OPTraHU3M UYeJIOBeKa.
MHOroaToMHbIE CIUPTHL. OTWICHIVIMKONb W TJIMLEPHH: CTPOCHHE, (U3MUECKHE M XMMHUYECKHE CBOMCTBA
(B3aMMOJICHCTBHUE CO IEIIOYHBIMH METAJUIAMH, KaueCTBEHHAs
peakuus Ha MHOTOaTOMHBIE cnupTh). JlelicTBue Ha opraHu3Mm uesioBeka. [IpuMeHeHMe TIJHLEepUHa U
STUJICHTJIUKOJIS.
DeHO: CTPOCHHE MOJICKYJIbI, (PH3UUECKUE U XMMHUYCCKHE CBOHCTBAa. TOKCHMYHOCTH (eHoja. [IpumeneHue
(eHosa. AJIKOTOJIM3M, €T0 MOCIEACTBUS U NPeyNPexICHHE.
JladopatopHasi padota Nel7 «PacTBopeHue IriinueprHa B Bojie U B3aUMO/JelCTBHE ¢ THAPOKCUAOM
meau (ID)».
61-62 Aabaeruabl. Kap6oHOBBIE KHCJIOTHI.
Anpaeruapl. @opManbaeru, aleTaibIerul: CTpOCHHE, HU3NICSCKUE
1 XMMHUYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHUA M BOCCTAHOBJICHHs, KAaYCCTBCHHBIC peaKL[I/II/I), TMOJIYUCHUC U
MPUMECHCHHUC. O[[HOOCHOBHI)IC MpCaACIIbHBIC Kap6OHOBI)Ie KHUCJIOTHI. MypaBI)I/IHaSI N YKCYCHasA KHUCJOTBI:
cTpoeHHe, (U3MYECKHMEe W XUMUYECKHUEe CBOWCTBa (CBOWCTBA, oOWIME JUIS Kjacca KHCIIOT, peakuus
stepudukanym), noaydeHue u npuMenenre. CTeaprHOBas M OJICMHOBAS KUCIOTHI KaK MPEJACTABUTENIHN BBICIIINX
KapOOHOBBIX KHCIIOT. MBIJIa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE ICHCTBHE.
JladopaTopHasi padora Nel8 «CpoiicTBa yKCYCHOIl KHCJI0TBbI, 00IIMEe CO CBOWCTBAMU
MMHEPAJbHBIX KHCI0T».
63-64 Cao:xnbie 3GpupbI M KUPHIL.
CnoxxHble 3Upbl KaKk MPOMU3BOIHBIE KApOOHOBBIX KHCIOT. ['maponus crnoxHbIX 3¢upoB. JXKupsl. ['mapomnms
xupoB. Ilpumenenne >xupoB. buonmormdeckas ponb xupoB. IlomydeHne CclOXHBIX A(QHUPOB peakimeit
stepudukanny. CioxHbIe 3QHUPHI B IPHPOE, NX 3HaUeHHE. [IpuMeHeHe CI0KHBIX 3(UPOB HAa OCHOBE CBOMCTB.
XKupsr kak cnoxuele 3¢upsl. Knaccupukanus xupoB. XHMHUECKHE CBOWCTBA MKHMPOB: THUAPOIN3 H
THJPUPOBAHKE JKUJIKUX KUpoB. [IpuMeHeHne )XUpoB Ha OCHOBE CBOMCTB. Mblia.
JlaGopaTopnas pa6ota Nel9 «/loka3aTelbCTBO HempeaebHOI0 XapaKTepa :KUIAKOTr0 JKIUPay.
65-66 Yraesoasl. Kinaccnpukxanus yriesonos. I'mioko3a. Caxapo3sa. IToaucaxapuabl.
YrneBoapl: cocTaB, KiIacCHU(pUKAIUs YriIeBOJOB (MOHO-, M- W ToJducaxapuabl). [Joko3a - MpOCTEHIIHiA
MOHOCaxapua: 0COOEHHOCTH CTPOCHHS MOJEKYJbI, (PH3MYeCKHe U XUMHUECKHE CBOICTBA (B3aMMOAEHCTBHE C
rugpokcuoM meau(Il), okucieHne aMMHuaYHBIM PacTBOpPOM okcuza cepebpa(l), BoccTaHOBNEHHE, OpOXKEHHE
TJIIOKO3bI), HAXOXK/IEHNE B PUPOJIE, TPUMEHEHHE, Onoornieckast poib. PoTocuHTe3. 3HAUCHNE YIIIEBOIOB B
KHMBOW IIPHPOJIE M KU3HHU YEJIOBEKA.
JlaGopaTopuasi paGora Ne20 «BzaumopeiicTBHe IJIIOKO3bI M caxapo3sl ¢ rugpoxcumom meau (I1).
KauecTBeHHasi peaknusi HA KpaxmaJn.
Tema 6.4. Copep:xanue yue0HOr0o MaTepuaJa

16




OK 02; OK 04; OK 07

Monyas 3

A3otconep:xkam | 67-68 AMUHBI. AMUHOKHCJI0THI. Besiku.
ne AMUHOKHCIIOTHI Kak aM(OTCpHbIC OpraHWYECKHE COcAMHCHUs. (DU3MYecCKne M XUMHYCCKUE CBOICTBa
OpraHHYecKne AMHUHOKUCIIOT (Ha MpUMepe TIUIMHA). bruoiornueckoe 3Ha4eHHEe aMUHOKHUCIIOT. [lenTuab.
coeTMHEeHHs]. Benku kak mpupoIHBbIC BBICOKOMOJICKYJISIPHBIC COeMHEHMS. [IepBUYHAs, BTOPUYHAS M TPETUYHAS CTPYKTypa
OcmkoB. XWMHUYCCKHE CBOWCTBA OCJNKOB: THIPOJIM3, JCHATYpallHs, KadeCTBCHHBIC pEaKIUH Ha OCIKH.
OKCIIEpUMEHTANbHBIC METOIBl M3YYCHHS BEHICCTB W WX MPEBpAlllCHUNA: HAONIOCHUE U OIHCaHHE
JICMOHCTPAIIMOHHBIX ONBITOB: JICHATYPAlUs OCIKOB IIPU HATPCBAHUH, [IBETHBIC PCAKIIMH OCIKOB.
JlabopaTopHasi padora Ne 21 «PacrBopenue OejkoB B Bojge. O0Hapy:kenue OeaxoB. [denarypauust
pacTBopa 0eJIKa KYPHHOI0 silla CHUPTOM, PACTBOPAMH COJIeH TAKeJIbIX METAJIIOBY.
Conep:xaHue y4e0HOT0 MaTepuaia
69-70 Moaumepsl. CHHTEeTHYECKHE MIACTMACCHI.
OCHOBHBIC TOHSTHS XUMHH BBICOKOMOJICKYJSIPHBIX COCIAMHEHHUI: MOHOMEp, TOJNHUMEp, CTPYKTYPHOE 3BEHO,
CTENEHb MOJMMEPH3AIIH, CPEIHSS MOJICKyIsApHas Macca. OCHOBHBIC METO/IbI CHHTE3a BHICOKOMOJICKYIISIPHBIX
COCI[I/IHGHI/II‘/II - MOJIMMEpU3alvsd U MOJUKOHACHCAUA.
Tema 6.5. . O6mue cBoiicTBa mosuMepoB. [loydeHue MOMMMEPOB peakiMeidl MOJUMEPHU3AIMKH M TOJTUKOHICHCAIINH.
Boicokomolieky [lomyyeHne mONMMMEPOB peakmued IMMOMUMEpPHU3AIMH W MOJUKOHACHCAIMH. [epMOIUIaCTHYHBIE U
JISIpHBIE TEpMOpEaKTHBHBIC I1acTMacchl. [IpeacTaBuTenu miacTMacc.
CoeTMHEeHHs]. IpakTuyeckasi pagora Ne8 «PeleHne 3KCIEPUMEHTAIBHBIX 32124 HA HICHTH(OUKANIO OPraHHYeCKUX
COeTMHEHMID».
71-72 BousokHna, ux kiaaccupukanus.
Bouokna, ux kiaccudukanus. CBoHCTBa, Mojy4eHHe, paclio3HABaHWE W MPUMEHEHHE BOJIOKOH.
SKOHOFH‘ICCKI/IC HpO6HeMLI MpOM3BOJCTBA U SKCIUTyaTallU TCKCTUJIbHBIX MAaTECPpHUAJIOB.
OKcIleprUMeHTaIbHBIE METOJBI W3yYCHHs BEHICCTB M WX IPEBpAIICHUIl: O3HAKOMIICHHE C 00pas3maMu
MPUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay1YKOB.
IpakTnyeckas padora. Ne 9 «Pacno3naBanme miacTMacce H BOJOKOH».
Paszgen 11l Xumusa u ;ku3un
Pazgen 7. Xumusi B ObITY M IPOU3BOACTBEHHOI IesITEJILHOCTH YeJI0BEKA
Conep:xaHue y4eOHOro MaTepuaja
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Tema 7.

Xumust B ObITY 1
MIPOU3BOJICTBCHH
O JesITeNbHOCTU
YelroBeKa

73-74

Xumust B ObITY ¥ IPOU3BOACTBECHHOM JeATETbHOCTH YeJI0BeKa.

Ponp xumum B oOecriedeHHH HKOJOTHYECKOH, SHEPreTHYEeCKOH M MUIIEeBOH 0e30I1acHOCTH, Pa3BUTHH
MeauuHbl. 1IoHATHE 0 HAyYHBIX METOAAX IIO3HAHMUS BEIIECTB U XMMUYECKHUX PEaKLUM.

[pencraBnenus 06 0OUIMX HAYYHBIX IPUHIMIAX TPOMBIIUIEHHOTO NOTyYeHUs BAYKHEHIINX BenecTB. YenoBek
B MHpPE BEUIECTB U MATEPHUAJIOB. BAKHEHUIINE CTPOUTENIBHBIE MaTEpHaibl, KOHCTPYKIIMOHHbIEMATEPHUAIIBI,
KpacKH, CTEKJI0, KEpaMUKa, MaTCpUabl Ul 3J€KTPOHUKH, HAHOMAaTepHallbl, OPraHM4EeCKHME MUHEPAIbHbIC
ynoOpenusi. XUMUsI M 30POBbE UEJIOBEKA: MpaBHiIa MCIOJIB30BaHUs JIEKAPCTBEHHBIXIIPENApaToOB, IIpaBuia
0€30MacHOT0 MCIOJIB30BAHMUS MTPEMApaTOB OBITOBON XMMHUHU B MIOBCEAHEBHOWKM3HU. HoBelIne IOCTIKCHUS
XMUMHUUYECKOI HayKH W XMMHYecKoil TexHojoruu. [IpaBuna moucka uaHainu3a XUMHYECKOH MH(GOPMALMK H3
Pa3IMYHBIX NCTOYHUKOB (HaydHas M y4eOHO-Hay4IHAsUIMTEpaTypa, CpeACTBa MacCOBOM HH(pOpMany, CeTh
WntepHer). «XuMus B OBITY ¥ IPOU3BOACTBEHHOM

JESITeIbHOCTH YEJIOBEKAY.

75-76

IIpakTnueckoe 3ansaTHe. 3amura pedepatoB no reme «Posb XumMuu B o0ecreyeHHH IKOJIOTHYECKOH,
JHepPreTUYeCcKoil U NUIeBoii 0e30MACHOCTH, PA3BUTHU MeAULNHBI»

[IpencraBneHne pe3ynbTaTOB pEIICHHS KeHCOB B (hopMe MHHHU-IOKIAAa ¢ mpeseHTanuei. I[lowck u ananms
KEHCOB O NPUMEHCHWH XWUMHYECKHX BEIIECTB W TEXHOJOTMH C ydeToM Oynymeid mnpodeccnoHamIbHOHI
JIEATENIBHOCTY 110 TEMaM: Ba)KHEUIINE CTPOUTENIbHbIE MAaTEpUabl, KOHCTPYKLUOHHbIE MaTepUaIbl, KPACKHU,
CTCKJIO, KE€paMHuKa, MaT€puajibl IJid DSJICKTPOHUKH, HaHOMATEpUaJbl, TEKCTHUJILHBIC BOJIOKHA, WCTOYHUKHU
OHEPIUuu, OPraHN4CCKUC 1 MUHEPAJILHBIC y}106peH1/151, JICKapCTBCHHBIC BEIICCTBA, OBITOBAas XMMUSL.

77-78

JAuddepeHnnpoBaHHbIi 324¢T

O0BEM 00pa3oBaTe/IbHON NPOrPaMMBbI

78
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3. YCJIOBUSI  PEAJIM3ALIMM  IIPOTPAMMBI  OBILIEOBPA3OBATEJILHOM
JUCLMUIIIAHBI

3.1. Tpe6oBaHNs K MUHMMAJIbHOMY MaTepHaJIbHO-TeXHHYECKOMY 00ecrieYyeHHI0

Jlis  peanm3aniu  MPOTPAMMBI  JUCIUIUIMHBI JOJDKHBI OBITH TPEIYCMOTPEHBI  CIICTYOIINE
CIIeIMaIbHBIE TIOMEIICHUS: YUEeOHBI KaOMHET W/WiK yu4eOHOM J1abopaToprH.

O0opynoBanne yue0HOro kadnHera (HarJsiiHbIe MOCOOHs):

HAOOPBI NIAPOCTEPIKHEBBIX MOJIEJIEH MOJIEKYJI, MOJENN KPUCTAIIMYECKUX PELIETOK, KOJUICKIIHH
MPOCTBIX U CJIOKHBIX BEUIECTB W/WJIM KOJUICKIIMHM MOJUMEPOB; KOJUIEKUHUS TOPHBIX MOPOI U
MUHEpaJIoB, Tabnuna MenaeneeBa, yueOHble puiibMbl, U(pPoBbIE 00pa30BaTEIbHBIE PECYPCHI.

TexHu4yeckue cpeacTBA 00yUeHHUsI:

KOMIIBIOTEP C YCTPOMCTBAMHM BOCIPOHU3BEICHHS 3BYKa, IPUHTEP, MYJIbTUMEINA - MPOECKTOP C
9KpaHOM, MYJbTUMEIHIHAS JOCKA, YKa3Ka- MPE3CHTEP IS MPE3CHTAIHH.

Oo6opynoBanue jJadopaTopuu U pabounx MecT J1a00paTOPHu:

MEH3YPKH, TUIETKU- KaleIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JYTIbl, TIPEIMETHbIC U TIOKPOBHBIC
CTCKJIa, IJIAHIIETHI JIJISl KAleIbHBIX PEaKIuii, QMIBTpOBalIbHAS Oymara, POMBIBAJIKH, CTEKIISHHBIC
IpPOOUPKH, Pe3UHOBBIE MPOOKH, (pOHAPUKH, HAOOP PEaKTUBOB, CTEKIISHHBIC MATOYKH, IITATUBBI IS
pOoOUPOK; MEPHBIC IMIIMHAPBI, BOPOHKU CTEKJITHHBIC, BOPOHKHU JeiuTebHbIe umuHapudeckue (50-
100 mi), cTtynku ¢ necTukoMm, gapdopoBble YallKu, MUHIETHI, QUIBTPHl OyMaXKHbIe, BaTa, Mapiid,
4aCcOBBIE CTEKJIA, AJICKTPOIUIMTKH, Ta00PaTOPHBIC IITATUBHI, CIIUPTOBBIE TOPEIKH, CITHYKH, TIPUOOP IS
MOJTy4eHUs ra30B (WM MpoOUpKa ¢ Ta300TBOIHOM TpyOKoOii), IepKaTenu sl MPOOUPOK, CKIISTHKH s
XpaHEHUs] PEeaKTHUBOB, pa3/laTO4YHbIC JIOTKH; xuMuueckue crakanbl (50, 100 u 200 mu); mmarenu;
MUHIETHl; TUTEIbHBIE UL, CEKYHAOMEPHI (TaiiMepsl), MepHble Tpooupku (Ha 10-20 M) u MepHbIe
konobl (25, 50, 100 u 200 mu), BonsHas OaHs (MM TEPMOCTAT), CTEKIISIHHBIC MAOYKH;,; KOHHYECKHE
ko0b1 it TuTpoBanus (50 u 100 mir); HHIUKATOPHBIE TIOJIOCKH JUTs onpenesieHus pH u cranmapTHas
MHAMKATOpHAs IIKaJla; yHUBEpCcaIbHbIA HHANKATOP; nuneTku Ha 1, 10, 50 ma (unu no3zaropel Ha 1, S u
10 mu1), OropeTku Juisi TUTPOBaHUs, MeIulMHCKUe mmpuisl Ha 100-150 mu, maGopaTopHble W/WiM
aHaJIUTUYECKHE Bechl, pH-MeTphl, cynmmibpHbIN mKkad, u 1p. 1abopaTopHOe 000pyI0BaHUE.



3.2. UudopMmanuonHoe odecrieueHne 00ydeHu st

OCHOBHBIC HCTOYHHKH
1. Ta6puensn O. C, OctpoymoB U. I', Cnaakos C. A. Xumus, yueonuk 10-11 kmacc. — M.:
W3narensctBo «IIpocsemenuey, 2024
2. YueOnuk Xumus: Texnomorudaeckuii mpodriib. YUeOHHK IS CTYJACHTOB YUPEIKICHUM
CIIO (1-e m3x.) | I'abpuensa Oner Caprucosud, OcrpoymoB Urops I'ennanpeBua  — 1-e
u3l., crep. — Cepust Cpennee npodeccuonaabHoe 00pa3oBaHUE
MockBa, usgarenbckuil HeHTp «Axkaanemus» 2024. — 304 c.,

I[OHOJIHI/ITCJIBHLIC HCTOYHHUKH

1.I'abpuensn O.C. Xumus i mpernojgaBaTens: yueOHO-MEeToan4Yeckoe nocobue
| O.C.I'abpuensn, I'.I'. JIpicoBa. — M.: 2014

2. I'a6bpuensa O.C. u np. Xumus g npodeccuii U cnenuaibHOCTeH
TEXHUYIECKOTONPOQHIIS (IJIEKTPOHHOE PUIIOKEHHUE)

3. I'a6puensa O.C. Xumusi: mocodbue 11t moArotoBku Kk EI'D: yueb.
nocobue / O.C.I'abpuensn, U.I'. Octpoymos, C.A. Ciaakos. — M.: 2011

4. Epoxun FO.M. Xumus: 3agaun u ynpaxsaenus. — M.: 2014 Epoxun
KO.M. COopHUKTECTOBBIX 3aqaHuil mo xumun. — M.: Axkanemus, 2014

S. I'a6puensu O.C. IIpaktukym: yue6. nocobue / 'adbpuensu O.C.,
OctpoymoB N.I".,Cnankos C.A., lopodpeeBa H.M. — M.: 2014

6. I'abpuensu O.C. u ap. Xumus nus npodeccuil U cnenuasbHOCTEN

TEXHUYIECKOTONPOHIIS (3JIEKTPOHHOE IPUIIOKEHHUE)

HNuTepHeT-pecypcsl

1.hemi.wallst.ru - «Xumus. O6pazoBaTenbHBIN CAUT IS
IIKOJIbHUKOBY

2.www.alhimikov.net - O6pa3zoBaTenbHbIi CAlT IS IMKOJLHUKOB

3.chem.msu.su - DnekTpoHHas OHOIMOTEKA MO XUMHU

4. www.enauki.ru — iHTepHeT-u31aHKie T YIUTeIeH
«EcTrecTBeHHBIC HAYKID)

5.1september.ru - meromuueckas rasera "[lepBoe ceHTOps"

6. hvsh.ru —sxypran «Xumus B KO

7.Wwww.hij.ru/ -« XuMus 1 5KU3HBY

8.chemistry-chemists.com/index.html - anexTponHbIit KypHaT « XUMUKH U XUMHSD)


http://www.alhimikov.net/
http://www.enauki.ru/
http://www.hij.ru/

4 KOHTPOJIb " OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA30OBATEJBHOU JUCIIUITIJIMHBbI

KoHTponb W oIEeHKa pe3ynbTaToB OOyYEHHUS OCYIIECTBIISICTCS NpErnojaBaTelieM B
npoliecce MPOBEACHUs NMPAKTUUECKUX 3aHATHH M 1a0OpaTOpHBIX padoT, TECTUPOBAHUS, a TAKKE
BBIMOJIHEHUST  OOyYalOMIMMUCS WHAMBHAYaJIbHBIX 3a/JaHUl, TPOEKTOB,  HCCIICIOBAHUI.
PesynbraThl 00ydeHUS ONpEAEIAIOT, 4YTO OOydarouiuecs JOJDKHBI 3HaTh, [OHUMATh MU
JEMOHCTPUPOBAThH 110 3aBEPILIEHNUN U3yUYEHUS AUCLUIIINHBL.

Jns popMUpOBaHUs, KOHTPOJIS U OLEHKH Pe3yJbTaTOB OCBOCHMS yU4EOHOM AMCHUILINHBI
UCTIOJIB3YETCS CHCTEMA OLEHOYHBIX MEPONPUATHH, MPeICTaBIIAONIas COO0H KOMIUIEKC yueOHBIX
MEpONPUATHHA, COIJACOBAaHHBIX C pe3yJIbTaTaMu O0y4deHHs M C(HOPMYJIUPOBAHHBIX C Y4ETOM
OI'OC COO (mpenmerHsble pe3yapTaThl o qucuumiube) u PI'OC CIIO.

Ne OK/IIK | Moayas/Pa3nesn/Tema PesyabTaT 00yuenus Tunbi OLIEHOYHBIX
MepONpUsITHIA
OcHOBHOE coJiepKaHne
1 Pazgen 1. OcHnoBbl | DopMypoBaTh 0a3oBEIC
CTPOEeHUs BellecTBa TIOHSATHS ¥ 3aKOHBI XUMHUH
11 OKOL. | Crpoenne atomos COCTaBIATH XMMHYECKHE 1. TectoBoe 3aaHue
XUMHYECKHX JJIEMEHTOB U | (OPMYJIbI COCANHEHUH B «CTtpoeHue aToMOB
NpUpOJa XUMHYECKOI COOTBETCTBHH CO CTETICHBIO XUMHUUYECKHUX JJIEMEHTOB U
CBSI3U OKHCITICHUS XUMUIECKUX TIPUPOJA XUMHUICCKOH
9JIEMEHTOB, UCXO/IS U3 CBSI3I.
BAJICHTHOCTH U 2. 3aj1auu Ha COCTABJICHUE
3JEKTPOOTPHUIIATEIIEHOCTH XUMHUECKHX GopMyIt
JIBYXaTOMHBIX COCAMHCHHN
(oxcunoB, cyap(uaoB,
THIPUIOB H T.IL.).
3. 3ajanus Ha
HCIIOJIb30BaHUE XMMUYECKOU
CHMBOJIMKH
1.2 OK 01 Ilepuonuueckuii 3aKoH U Xapakrepu3oBarb 1. Tect «Merammyeckue /
OK 02 TabIuIa XUMHYECKIE JIEMCHTHI B HEMETaJNTHIEeCKUE CBOICTBA,
J.1. MenneneeBa COOTBETCTBHUH C MX AEKTPOOTPHUIATEIFHOCTD U
TIOJIOKEHHEM B CPOJICTBO K 3JIEKTPOHY
MEePHOINYECKON CUCTEME XMUMHUUYECKHUX JJIEMEHTOB B
XMMHYECKHX JJIEMEHTOB COOTBETCTBHE C X
J.W. Mengneneena 3JIEKTPOHHBIM

CTPOCHHEM U TIOJIO)KEHUEM B
MIEPHOINIECKOH crcTeMe
XUMHUYeCKuX 3emeHToB J[. 1.
MenpaeneeBay.

2. [IpakTveckre 3a1aHMS HA
YCTaHOBJIEHUE CBSA3U MEXKIY
CTPOEHHEM aTOMOB
XUMHYECKUX

3JIEMEHTOB M TIEPHOAMYECKUM
H3MEHCHHEM CBOWCTB
XUMHYECKUX

2JIEMEHTOB U UX

COCIMHEHUI B

COOTBETCTBHH C
MOJIOKEHHEM
Ilepuonuueckoit

cucreMe.

3. [IpakTuko-

OpPHECHTHUPOBAHHBIC




TEOpETUIECKHE 3aIaHus Ha
XapaKTepU3aIIio
XUMHYECKHUX JICMEHTOB:
«MeTannnueckue /
HEMETAININYCCKHE
CBOIICTBa,
3JIEKTPOOTPHUIATENFHOCTD U
CPOJCTBO K IJIEKTPOHY
XUMHYECKHX DJIEMEHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIMCTPOCHUEM H
MOJI0KEHUEM B
NIEPUOJUYECKON CUCTEME
XUMHYECKHUX JICMEHTOB
JI.1. MenneneeBa»

13

OK 01
OK 04

CTpOGHI/Ie BCIICCTBa

XapakTepu30BaTh THITBI
XUMHYECKOH CBSI3M.
Knaccudukarus
JUCTICPCHBIX CUCTEM.

1. TectoBoe 3ananue
«MeTamnndeckast CBSI3bY.

2. [lpakTHyeckue 3a1aHus
«MogenupoBanne
Pa3JIMYHBIX THIIOB
KPUCTAJUIMYECKUX PEIIETOK
3. [pakTHko-
OpPUEHTUPOBAHHBIE
TeopeTHYecKHe 3a1aHus Ha
XapaKTepu3aInio
XMMHYECKHUX JIEMEHTOB!
«Meranueckue /
HEeMEeTaJUTHYECKHe
CBOMCTBa,
3IEeKTPOOTPHULIATEIEHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHUYECKHX 3JIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIMCTPOCHUEM H
TI0JI0)KEHHUEM B
TIEPHOANIECKON CHCTEME
XMMHYECKHX 3JIEMEHTOB
J.N. Menpaeneesay

3. JJaboparopHast pabota Ne3
«IIpurorosneHue
CycCIIeH3MHKapOoHaTa
KaJbLHs B BOJIE.
JlabopaTopHast paboTa

Ned

«ITomyuenue smyabcuu
MOTOpPHOTOMACIA.
O3HaKoOMJICHHE CO
CBOMCTBAMM JUCIEPCHBIX
CHCTEM.

Pa3znen 2. PacTBopbl

HccaenoBaTb HCTHHHBIE
PAcTBOPHI € 3aJaHHBIMH
XapaKTePUCTHKAMHU

2.1.

OK 01
OK 02

TlonsTue o pacTBOpax

Paznugars nCcTHHHBIE
PacTBOPHI

1. 3agaun Ha
MIPUTOTOBJICHHE
PacTBOpPOB.




IIpakTuko-
OpPHEHTHUPOBAHHbIE
pacdeTHbIe 3aaHus
Ha JIUCICPCHBIC
CUCTEMBEI,
HCTIOJIb3yEMbIC B
OBITOBOM U
TIPOU3BOJICTBCHHOM
JIEATEIIBHOCTH
YyeloBeKa

2.2

OK 01
OK 04

HccaenoBanue cBOUCTB
pacTBOpoB

HUccnenosath
XHUMUYECKHE

¢$uznKo-
CBOMCTBA
HUCTHHHBIX PacTBOPOB

JlaboparopHas paboTa
«IIpurorosnenue
pacTBOpOB»

2.3.

OK 02
OK 04

DJeKTpoIUTHYECKAs!
IACCOLMANNs ¥ MOHHBIN
o0MeH

CocTaBnsTh ypaBHEHHS
XMUMHYECKHUX PEAKIH HOHHOTO
oOMeHa ¢ yyacTHeM
HEOPraHUYECKHUX BEIECTB

1. 3amanus Ha
COCTaBJICHHE
MOJIEKYJISIPHBIX U
WOHHBIX peakuuil ¢
ydacTHeM KHCJIOT,
OCHOBAaHUU U COJICH,
yCTaHOBJICHHE
U3MCHEHHUS
KHCJIOTHOCTH CPEJIBI
2. [Ipaktnaeckas padorta Ne2
«PacTBOpBL.
DNEKTPOIUTHYECKAS
JUCCOIIHAITUS.

Pa3nen 3. CTpoenue u
CBOMCTBA
HEOPraHHYeCKUX
BeIIECTB

HccnenoBarth cTpoeHHe U
CBOIICTBA HEOPraHUYECKHX
BelllecTB

KonTpoabsHnast pa6ora
«CaoiicTBa
HEOPraHu4ecKHuX
BeIlecTB»

3.1

OK 01

Knaccudukarus,
HOMEHKJIATYPa U CTPOCHHE
HEOPraHHYECKHUX BEIECTB

Knaccudpumuposats
HEOpraHNYECKHE BEIIECTBA B
COOTBETCTBHH C UX CTPOCHHEM

1. Tect «HomeHkatypa u
Ha3BaHNE HEOPTraHNYECKUX
BEIIECTB UCXOAS U3 UX
XUMHYECKOH (hopMyIIbI MK
COCTaBJICHUE XUMUYECKOU
(dbopmyJibl HCXOas U3
Ha3BaHUsI BEIIECTBA 110
MEXAYHapOJHON WIH
TPUBUAIBHOU
HOMEHKJIaType».

2. 3amaun Ha pacyeT
MaccOBOM10JTM (MaccChl)
XHUMHUYECKOT'0 JIEMEHTA
(coenuHenus) B

MOJIEKYJie (CMECH).

3. [IpakTHyeckue 3a1anust
0 KJ1accu(uKaImm,
HOMEHKJIAType U
XUMHUYECKUM QopMyIIaMm
HEOPraHUYECKHUX BEIIECTB
Pa3JINuHBIX KJIACCOB.

4. TIpakTHUYeCKHe 3aaHuUs
Ha OTIpeJeICHNE
XMMHUYECKOI aKTHBHOCTH




BEILECTB B 3aBHCUMOCTH
BU/Ia XUMHUYECKONCBSI3H U
TUIA KPUCTAJUIMYECKOM
PELIETKH

3.2. | OKO01 DU3NKO-XUMHYECKUE YcraHaBIMBaTh 3aBUCUMOCTh 1. TecToBoe 3agaHKe
OK 02 CBOWCTBA HEOPTAHUYECKUX | (PH3HKO-XUMHUECKUX CBOWCTB «OcobeHHOCTH
BEILIECTB HEOPraHMYECKUX BEIIECTB OT XUMHUYECKUX CBOKCTB
CTPOEHUS] aTOMOB M MOJIEKYJI, @ | OKCHJOB, KHCIIOT,
TaK)Ke TUMa KPUCTAJUIMYECKOI OCHOBaHUH, aM(POTEPHBIX
pelIeTKu THUAPOKCHUJIOB U COJICI».
3amaHus Ha COCTaBICHUE
YpaBHCHHI XUMUYECKUX
peakuuil ¢ yuacTueM
MIPOCTHIX U CIIOMKHBIX
HEOPTaHMYECKUX BEIIECTB!
OKCHJIOB METAJIJIOB,
HEMETaJIOB HaM(OTEPHBIX
3JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHMH 1 aM(OTEPHBIX
THUIPOKCHUJIOB,
HEOpPTaHUYECKUX COJICH,
XapaKTePU3YIOIINX UX
CBOMCTBA M CIIOCOOBI
MOy YCHHS.
2. 3. Tlpaxtuko-
OpUEHTHPOBAHHEIE
TEOpETUYECKHE 3a/IaHus Ha
CBOWCTBA U MOJIYy4Y€HUE
HEOPraHUYECKUX BEIECTB
3.3. OK 01 Wnentndpukarms HccnenoBaTh KaueCTBEHHBIE 1. [IpakTuko-
OK 02 HEOPTaHMYECKUX BEIIECTB PEeaKIMu HEOPTaHUIECKUX OpUEHTUPOBAHHBIE 3aJIaHUS
OK 04 BEILIECTB 10 COCTaBJICHUIO
XUMHYECKHUX PEaKIIi ¢
y9aCTHEMHEOPTaHUYECKUX
BEIIECTB, HCITOIB3yEMbIX
JUTS UX UACHTH(DHUKAIINAH.
2.JlabopaTopHast paboTa:
“Unentuduxanms
HEOpraHWYECKHUX BEIeCTB”
4 Pa3nen 4. Kuneruueckne | XapakTepu3oBaTh
U TEPMOIMHAMHUYECKHE BJIMSIHUE PA3JIMYHbIX
3aKOHOMEPHOCTH ¢axkTOpoB Ha paBHOBecUeH
NMPOTEeKAHUSA CKOPOCTh XMMHMYECKHX
XHMHUYECKUX peaKiuii peakumi
4.2 OK 01 THUIbl XUMHUYECKHX CocTaBiiTh peakuuu 1. 3amaun Ha
OK 04 peakuuit COEIMHEHUS, Pa3I0KEeHHUSI, COCTaBJICHUE
oOMeHa, 3aMeeHHs, ypaBHEHHH
OKHUCIIUTEIILHO- peakiuii:
BOCCTAHOBHTEJIbHBIC — COCJIUHEHUS,
peakuuu 3aMEIICHUS,
pasnoxeHus1, 0OMeHa;
— OKHCIIUTEJILHO-

BOCCTaHOBUTCIIBHBIX




peakiuii ¢
UCIIONB30BaHHEM METOMa
3JIEKTPOHHOTO OayaHca.
2. 3amagu Ha pacyeT
MacChIBELIEeCTBA WU
00bEMa

ra30B [0 U3BECTHOMY
KOJINUECTBYBEILIECTBA,
Macce Win 00bEMy
OJTHOTO U3 Y4acCTBYIOLIHX
B pPeaKlUy BELIECTB;
pacuétel Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA)
NPOJYKTOB PEaKLUH, CITH
OJIHO W3 BEIICCTB UMEET
TPUMECH

JlaboparopHas pabota Nel0
«Peaknyn, unymmue c

00pa3oBaHHEM Ocajika, ra3a
WINBOJIBL. Peakium B
pacTBOpax 3JIEKTPOIUTAX).

5 HccaenoBath cTpoenne u KonTpoabHnas padora Nel
Paznen 5. Meraiiel n CBOICTBAa METAJLIOB H 0 pasgesaam
HeEMeTa LIk HEMETAJLIIOB «Heopranuyeckoii u
o0I1eH XUMHUU»
51 OK OO61mye u XuMU4YecKue Hccnenosath hu3mKko- 1. Ilpaktuueckas padora NoS5
01; CBOWCTBA METAJIJIOB. XUMHUYECKHE CBOMCTBA «Pemenue 3aau
OK Crioco0sI osryueHus METaJUIOB M CIUIABOB. «DNEKTPOIN3PACTBOPOB
02; METaJUIOB. YcraHaBnMBaTh 3aBUCUMOCTD U PacIUIaBOB
OK 04; CIuiaBbl METaJIOB. (hM3UKO-XUMHYECKIX CBOHCTB AJIEKTPOJIUTOBY.
OK 07 Koppo3zus meTainios. METaJUIOB OT CTPOCHHUS 2. [Ipaktuko-
MOJIEKYII. OpPUCHTUPOBAHHBIE
HccenenoBath KadeCTBEHHBIC 3a[laHus Ha OTIpe/IeTICHIE
XapaKTePUCTUKH KOPPO3UHU METAIIIOB.
OTIpeNIeIEHHBIX CILIABOB.
52 | OK04; | Hemeramus WccrnemoBath  (U3HKO- 1. TecToBOE 3aaHHe
OK 07 XMMHUYECKHE  CBOMCTBa «Hemeranpi»
HEMETAIIJIOB. 2. IIpaktryeckas pabota Ne6
Knaccupumnuposats «Ilosy4yenwue,
aJUIOTPOIIHBIE BUIOU3MEHEHUS cobupanue u
HEMETAJJIOBB COOTBETCTBUU C pacrio3HaBaHUE
HUX CTPOECHUEM. raso.y.
6 Pa3gen 6. Ctpoenue u HccnenoBate crpoeHue u Kontponbnas padora
CBOWiCTBA opraHmyecknx | CBOHCTBAa  OpraHMYecKmx «CTtpoeHue u
BellleCTB BellleCcTB cBoOiicTBa
OpraHuYecKux
BelIECTB»
6.1 | OKO1 Krnaccuduxanms, Kraccudurmpoats 1. 3ajaHus Ha cOCTaBICHUE
CTPOECHHUE U OpraHUYeCKre BEIIECTBA B Ha3BaHUM OPTaHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUH C UX COCIIMHEHUH 110

OpPraHnv4eCKuX BCIICCTB

CTPOCHUECM.

TPUBHAIBHON UK
MEXIYHApOJHOM
CHCTEMAaTUYECKOU
HOMEHKJIaType.




2. 3aganus Ha
COCTaBJICHHETIOIHBIX

U COKPAIIICHHBIX
CTPYKTYPHBIX

bopmyn

OPraHIMYeCcKUX

BEILECTB OTACJIBHBIX
KJIacCOB.

3. 3agauu Ha onpeieeHne
TpocTenmed GopMyITsl
OPraHU4ecKOi MOJICKYJIbI,
HCXOMSAN3 HIIEMEHTHOTO
cocrasa (B %)

6.2

OK 01
OK 02
OK 04

CBolicTBa OpraHMYECKUX
COEZIMHEHUH

VcTaHaBIMBaTh 3aBUCHMOCTD
(1)I/ISI/IKO'XI/IMI/I‘ICCKI/IX CBOMCTB
OpraHn4eCKuX BCUICCTB OT
CTPOCHU MOJICKYJI

1. 3aganus Ha cocTaBICHUE
YPaBHEHUN XUMHUYECKUX
peakuuiic yuactuem
OpraHUYECKHX BEIIECTB Ha
OCHOBaHUU UX COCTaBa U
CTPOEHHUSL.

2. 3amaHus HA COCTaBJICHUE
YPaBHEHUN XUMHUYECKUX
PpeaKuui, LITIOCTPUPYIOLINX
XUMHUYECKHE CBOMCTBA C
Y4E€TOM MEXaHU3MOB
MPOTEKaHNUS JAaHHBIX
peaxkuuii ¥ TeHeTUYECKOM
CBSI3M OPraHUYEeCKUX
BEIIECTB Pa3HbBIX KJIACCOB.
3. PacuerHbie 3a1aun 10
YPaBHEHUSAM peakuuil ¢
y4aCTUEMOPTaHUUECKHUX
BEIIECTB.

4. JIabopatopHast paboTa
«IIpeBparenus
OpraHMYECKUXBEIIECTB
MIPHU HATPEBAHUNY

6.3

OK 01
OK 02
OK 04

Wnentndukarms
OpraHUYeCKUX BEIIECTB,
HX 3HAYCHUE U
MPUMEHEHHUE B OBITOBOM U
MIPOU3BOJICTBCHHOM
JIEATENBHOCTH YeI0BEKA

HCCJ’IGI{OBaTL Ka4€CTBCHHBIC
pCakun OpraHuv4CCKuxX
COGHI/IHGHI/Iﬁ OTACJIBHBIX
KJ1acCoB

1.IIpakTuko-
OPHEHTHPOBAaHHbIE 3aJaHUs
10 COCTaBJICHHIO
XUMHUYECKHUX PEAKIHH C
y4acTHEM OPTaHUIECKUX
BEIIECTB, B T.U.
HCIIOJNIB3YEMbIX ISl UX
HUACHTU(HUKAIMA B OBITY U
MIPOMBIIIIEHHOCTH.
2.JIabopatopHast paboTa:
«MnenTnduxanms
OpraHUYeCKUX COETUHEHUN
OTJEIBHBIX KJIACCOBY

Paznen 7.

Xumus B ObITY H
NMPON3BOJACTBEHHOM
AeATeTbHOCTH YeJI0BeKa

OueHuBaTh MOCJIECTBHS
OBITOBOM M
NMPOU3BOACTBEHHOT
JeATeJIbHOCTH YeJI0BEKA C
MO3HIHIA YKOJIOTrHYeCKOi

3amura Keiica (¢
y4yeToM Oyayuiei
npogeccuoHaILHOI
JesITeJIbHOCTH)




0€30IaCHOCTH

OK 01
OK 02
OK 04
OK 07

Xumust B OBITY 1
MIPOU3BOJCTBEHHON
JIeITeIbHOCTH YeJI0BeKa

OlLieHMBaTh MOCIICICTBUS
OBITOBOM U
MPOU3BOICTBEHHOM
JIeSITCILHOCTH YeJIOBEKA C
MO3UIMH IKOJIOTHYECKOM
0e30MacHOCTH

Ketic (c yuerom
Oymymeit
npoeCCHOHATBHOM
JeSITeIbHOCTH)
Bo3MmorkHBIE TEMBI KEHCOB:
1. [Morennenue
KITUIMaTa u
BBICBOOOXKICHHE
ra30BBIXTHIIPATOB CO
JIHa OKeaHa.

2. bynymue marepuasl st
aBHa-,MallluHO- U
TIPUOOPOCTPOCHUS.
3. HoBrle
MaTepHabl s
COJTHEYHBIX

Oarapeit.

4. JlexapcTBa Ha
OCHOBE
PACTUTCIIbHBIX
npenapaTos




NHIANBUAYAJIBHBIE NCCJIEJOBATEJIbBCKHUE ITPOEKTHI

1.B npouecce UWHAMBUAYAIbHOW HCCIENOBATENbCKOW pabOThl MO  XHUMHUU
«ITonmumepbl. CuHHTeTHYECKMEe BBICOKOMOJIEKYJspHbIe coequHeHuss (BMC»
paccMOTpeTh NPUMEHEHUE IOJMMEPOB B IOBCEJIHEBHOM >XM3HU U IEPCIHEKTHUBBI HMX
pa3BUTHS B HayKe M OBITY, UX CBOIMCTBaxu oOnacTsx npuMmeHeHus. [IpoexT Moxer ObITh
MCIOJIb30BaH Ha ypoKax OMOJIOTUY U XUMUHU B KQUeCTBE JIOMOJIHUTEILHOT0 MaTeprasa mpu
MOJTrOTOBKE K yPOKaM U SK3aMEHAIIMOHHBIM paboTaM 1o OMOJIOTHH U XUMHH, a TAaKXKe IS
CaMOCTOSTEJIBHOIO U3yYEHHUSI 110 TEME.

2. «CocTaB 1€TCKHX MOIOUIMX CPeICTB U UX BJIMSIHME HA OPraHu3M pedéHKay»
aBTOPBI JOJLKHBI MCCIEA0BATh JAETCKHE MOIOLIME CPEACTBA PAa3HBIX TOPrOBBIX MAapoK H
M3YYUTh XMUMHUYECKHI COCTAB MCCIEAYEMBIX CPEJICTB JAETCKON I'MIMEHBbI, ONPENEIUTh UX
BO3/ICHCTBHUE HA 3/I0POBbE PeOCHKA, yCTAHOBUTH HA YTO CIEAyeT 00paTuTh HAM BHUMAaHUE
IIPU TOKYTNKE JETCKUX MOIOIIUX CPEICTB.

3. «Bausinue pa3jnyHbIX (JAKTOPOB Cpelibl HA CKOPOCTH XUMUYECKOIH peakium»
CJIEZIyeT WCCIIEZIOBATh BIUSHUS (PAKTOPOB CpENbl: TEMIIEPATyphl, TUIOMAAH TOBEPXHOCTH
COMPUKOCHOBEHHMSI BEIIECTB, KaTAIU3aTOPOB, MHIMOUTOPOB, KOHIIEHTPAIIMU BELIECTB Ha
CKOPOCTh XUMHUYECKON peakuuu. OnpenesnuTh MOoJab3y WU BpE OKa3bIBa€T CKOPOCTh
XUMHUYECKON peaKIMH HapOJHOMY XO34HCTBY, COOpaTh MaTepUalIbl, XapaKTepU3YIOIIUE
M3Yy4aeMbIil BOIIPOC K YPOKY 10 XUMHH 110 JaHHOU TEME.

4. «ITUNOBBIH CHUPT - Bpar 310pOBbsl 4YejJOBeKa M 00mecTBa», B
HCCIIEIOBATEIILCKOM MPOEKTE cOOpaTh MaTepuas 00 WCTOPHH TOSBICHUS AJIKOTOJISA, €ro
MIPOU3BOJICTBE, CBOMCTBaX M 3HAYEHMHM B HapoJIHOM Xo3zsiictBe. [lokazaTe maryOHoe
BO3/ICIICTBHE CIUPTOB Ha UBblEe OpraHu3Mbl. lIpoBecTH wuccienoBaHus M IOKa3aTh
HEraTHBHOE BIUSHUE HA )KU3HH B 00ILIECTBE 3TOT0 BellecTBa. J|aHHbIe CBEACHUS JOTIOTHST
MaTepuaibl ypOKOB XUMHUHU U OMOJIOTUH TIO JaHHOU TeMe.

5. «CTponTe/ibHBbIe MaTepHAJAbl M HMX BJHMSIHHE HAa OKPYXKAWIIYI cpely H
310pOBbEYeT0BEKa», B IPOEKTE OTPA3UTh OTBETHI HA BOMPOCHI IKOJIOTUUYECKUX MPOOIIEM,
CBSI3aHHBIX CO CTPOMTEIBCTBOM OOBEKTOB HAPOJHOTO  XO3AHCTBa; MPOOIEMBI
B3aMMOOTHOIIEHMsI OOIIeCTBa U MPUPOJbI, COXpAaHEHHE OKpYXKaroulei cpenpl. Beiiepxar
JM 9KOJIOTUYECKHUE CHCTEMBbl BO3pacTarollue Xo3siicTBeHHble Harpy3ku? I'ne Hambonee
OMACHOE 3BEHO B KOMILUIEKCEIKOJIIOTHYECKUX MpodieMm? OxpaHa OKpyXkarouie cpeasl B
Poccuu. CoBpeMeHHbIe TPOOIEMbI U IIyTH UX PEIICHUS.

Pexomenayemble TeMbl IPOEKTOB 110 XMMHH
Merasisl B )KU3HH YEI0BEKA.
Mertauibl ¥ CIJIaBbI, UX CBOMCTBA M TPUMEHEHUE B PATMOIICKTPOHHOMN
amnmaparype.
Mup Boabl. TaliHbI BOJOTIPOBOIHOM, CEKPETHI MUHEPATILHOM.
Mup nnactmacc.
MBI )KuBEM B MUDE MTOJIMMEPOB.
Mpu10: Buepa, ceroqHs, 3aBTpa



