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1.0BIIIASI XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI YYUEBHOTI'O
HPEIMETA

1.1. MecTo y4yeOHOro mpeamera B CTPYKType OCHOBHOI 00Opa3oBaTejbHOI
NpOrpaMMBbl:

VY4eOHbll peaMeT « XUMHUs» SIBISETCS 00513aTeNbHOM YacThio 0011e00pa3o-
BaTEJIHHOTO IHMKJIa 00pa30BaTeIbHOM MPOTpaMMbl CPEIHEro MpodeccCuOHaTIBLHOTO
00pa30BaHUsl - MPOTPaMMbI MMOATOTOBKH CHEIHATIMCTOB CPETHETO 3BEHA MO CIIELIH-
anbHOCTH 21.02.19 3emueycTpoiicTBo.

1.2. Henru u miaHupyemble pe3y/bTAaThbl OCBOEHHSI padoyeil MPOrpamMmbl
yueOHOro nmpeamera

1.2.1. Hesan pabdoyeilt nporpaMmbl y4eOHOT0 MpeaMeTa

Copnepxxanue paboueil mporpaMmbl y4eOHOTO IpeaMeTa « XUMUsS» HAIpaBJIEHO Ha
JNOCTH)KEHHE CIEAYIOIMX LEei:

- (hopMUpOBaHHME CUCTEMBl XUMUYECKUX 3HAHUN KaK Ba)KHEHIIEH COCTaBIIs-
IOIEH €CTECTBEHHOHAYYHOM KapTUHBI MHPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIC
HOHATHS, (yHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMHH, OCBOEHHUE SI3bIKa HAYKH,
YCBOEHHUE U MOHUMAHUE CYIIHOCTU JOCTYIHBIX 0000IIEHNI MUPOBO33PEHYECKOTO
XapakKTepa, 03HAKOMJIEHUE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHHUS;

- (popMupoBaHUE U pa3BUTHE MTPEACTABICHUI O HAYUYHBIX METOJAX MO3HAHUS
BEILECTB U XUMHUYECKUX PEAKIUH, HEOOXOAUMBIX JJIsl IPUOOPETEHHS] YMEHUI OpH-
€HTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SIBICHHUI, UMEIOIINX MECTO B MPH-
poJze, B IPAKTUYECKON U OBCEHEBHOW KU3HU;

- pa3BUTHE YMEHUU U CIIOCOOOB AESTENbHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM
U 00BSICHEHUEM XMMHUYECKOTO HKCIIEPUMEHTa, COOIIOACHUEM MPaBUil O€30MaCHOTO
oOpalleHusl ¢ BEIIECTBAMH.

1.2.2. Ilnanupyembie pe3yJibTaThbl OCBOCHHS 00111e00pa30BaTEJIbHOM AUC-
UIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

OcBoeHnue coaepxaHusi yueOHOro npeamera « XuMus» o0ecreynuBaeT JOCTH-
XKEHHE 00YJaroIIMMHUCA CIEAYIOIIMX JUYHOCIHBIX PE3YIIbTATOB:

JIP 1. I'paxknanckoe BOCIMTAHHE

OCO3HaHHS 00Y4alOIMMUCS CBOMX KOHCTUTYIIMOHHBIX ITPaB M 00s13aHHOCTEH, YBaXe-
HUs K 3aKOHY U IIPABONIOPSIAKY

JIP 1.1.

MNpEaACTaBIICHUA O COLUAJIBHBIX HOpMax U MnpaBujiax MEKINIYHOCTHBIX OTHOIIIEHUH B
KOJIJICKTHUBEC

JIP 1.2

TOTOBHOCTU K COBMECTHON TBOPUYECKOU ACSITENFHOCTU MPHU CO3JaHUH YIEOHBIX MPOEK-
JIP 1.3 TOB, PEIICHUH y4E€OHBIX U MO3HABATEIBHBIX 3a/1a4, BBHITTOJIHEHHH XMMHYECKUX DKCIIE-
PHUMEHTOB

CIIOCOOHOCTH TMOHUMATL U IIPpUHUMATb MOTHUBBEI, HAMCPCHUA, JIOTUKY M apPryMCHTHI

JIP 1.4 .
JPYTUX MpU aHAJTU3€ Pa3IMYHBIX BUJOB YUEOHOM NesITeIbHOCTH




JIP 2 IlarpnoTnyeckoe BOCIUTAHUE

JIP 2.1

ONCHHOCTHOI'O OTHOIICHUSA K UCTOPHUYCCKOMY WU HAYYHOMY HACJICIHIO OTE€YCCTBEHHOM
XUMHHU

JIP 2.2

YBAXXCHHUA K IIPOUCCCY TBOPUCCTBA B obactu TCOPHUH U MPAKTUYCCKOI'O MPUMCHCHUA
XUMHH, OCO3HAHUSA TOT'O, YTO JOCTHKCHUA HAYKU €CTh PE3YJIbTAT AJIUTCIIBHBIX HaOJII0-
I[CHPIﬁ, KPOMOTJIUBLIX 3KCHCPUMCHTAJIbHBIX IMOUCKOB, IMOCTOAHHOIO Tpylda y‘IéHLIX u
IMPAKTUKOB

JIP 2.3

HHTCPCCAa W IIO3HABATCIIBHBIX MOTHBOB B IIOJYUCHUH M IMOCJICAYIOIICM aHAJIMU3C WH-
(bOpMaHI/II/I 0 NEPEAOBLIX JOCTHIKCHHAX COBpCMCHHOfI OTCUYECTBEHHON XHMHHU

JIP 3. JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE

JIP 3.1

OCO3HAHHE NYXOBHBIX HCHHOCTCfI pOCCHﬁCKOFO HapoJa,

JIP 3.2

CHOCOOHOCTH OLIEHUBATh CUTYAllUH, CBA3aHHBIE C XUMHUYECKUMHU SIBICHUSAMH, U IPHU-
HUMAaTb OCO3HAHHBIC PELICHUs, OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTHU

JIP 3.3

TOTOBHOCTh OLICHHUBATh CBOE MOBEICHHUE U IMMOCTYIIKHM CBOHX TOBapHHICﬁ C HO3I/ILIHI>1
HPAaBCTBCHHBIX U ITPABOBBIX HOPM M OCO3HAHHNC HOCHGI[CTBI/Iﬁ 9TUX IMOCTYIIKOB

JIP 4. IleHHOCTH HAYYHOI'O IO3HAHUS

JP 4.1

c(OpPMUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIIECTBEHHOM MPAKTUKHU

JIP 4.2

IOHUMaHMe Creln(UKU XUMHUHM KaK HayKH, OCO3HaHMUE €€ poiM B (GOPMHPOBAHUU pa-
LIMOHAJILHOTO HAYYHOI'O MBIIIJIEHMS], CO3JaHUU 1IEIOCTHOTO IPEJICTaBICHUs 00 OKpY-
JKArOILEM MUpE KaKk O €MHCTBE NMPHUPOJIbI U YeJIOBEKa, B MIO3HAHUM MPUPOJHBIX 3aKO-
HOMEPHOCTEH U pelIeHUH NTPoOJIeEM COXpaHEHMsI IPUPOAHOIO PABHOBECHUS

JIP 4.3.

yOeXIEHHOCTh B 0CO0OM 3HAUMMOCTH XMMHUU Ul COBPEMEHHOW IMBMIIM3ALMU: B €€
T'YMaHUCTUYECKOW HANpPaBICHHOCTH U Ba)KHOM POJIM B CO3/IaHUU HOBOI 0a3bl Marepu-
QIBHOM KYyJbTYpBI, pEIIEHUH TTI00abHBIX MPOOJIEM YCTOHUMBOrO pa3BUTHUS YeIoBeUe-
CTBa — CBIPbEBOM, DPHEPreTUUYECKOM, MHUIIEBOM M IKOJIOTHYECKON O€301acHOCTH, B
pPa3sBUTHM MEIUIUHBI, OOECIeYEeHUH YCJIOBUH YCHIEUIHOrO TpyJa U SKOJIOTMYECKH
KOM(OPTHOM KU3HU KaXKIO0Tr0 WieHa 00IIecTBa

JIP 4.4.

C€CTCCTBCHHO-Hay4YHasd I'paMOTHOCTL: ITOHUMAHUEC CYIIHOCTU MCTOAOB ITO3HAHUS, HC-
MOJIb3YEMBIX B €CTCCTBCHHBLIX HAyKax, CIIOCOOHOCTH HCIIOJIB30BaTh MoJIy4yacMbIC 3HA-
HUs JJ1 aHaJIu3a U OOBSICHCHHS SBJICHUI OKpPYKaroumero Mupa U npoucxoasuux B
HEM H3M€HCHHI71; YMCHHUA €J1aThb 00OCHOBaAHHBIE 3aKJIIOUECHUS Ha OCHOBE HAay4YHBIX
q)aKTOB 1 UMCIOIUXCA NAHHBIX C IEJIbIO MOJIYYCHHA JOCTOBECPHLIX BHIBOJIOB

JIP 4.5.

CIIOCOOHOCTh CaMOCTOSTEIIBHO MCIOJIB30BaTh XMMUUYECKUE 3HAHUS AJig pelICHuA Ipo-
Onem B PCAIBHBIX )KU3HCHHBIX CUTYAlUAX

JIP 4.6.

HWHTCPCC K IMO3HAHUIO U HCCIEI0BATEIbCKOMN AeATEILHOCTH

JIP 4.7.

TOTOBHOCTh M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHIO W caMOOOpa30BaHHUIO, K
AKTHBHOMY TMOJYYCHHIO HOBBIX 3HAHUH MO XMMHUH B COOTBETCTBUU C KU3HEHHBIMU T10-
TPEOHOCTSIMU

JIP 4.8.

UHTEpEC K 0COOCHHOCTSM Tpy/ia B Pa3UYHBIX cepax MpodhecCHOHATbHON AeATeNbHO-
CTH

JIP 5. ®u3znueckoe BOCIIUTAHUE

JIP5.1

MOHUMAaHUS [IEHHOCTEH 37J0pOBOTO U 0€30MacHOro o0pa3a Ku3HU, HE0OOXOIUMOCTH OT-
BETCTBEHHOTO OTHOLIEHUS K COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 3JI0POBBIO

JIP 5.2

coOJr0IeHHsI TTpaBUII O€30TIaCHOTO OOPAIIEHUSI ¢ BEUIECTBAMH B OBITY, TTOBCETHEBHOM
JKU3HU U B TPYJIOBOM IS TENHHOCTH

JIP 5.3

MOHUMAHHUS [IEHHOCTU TIPABWJ WHAMBUAYAILHOTO M KOJUIEKTHBHOTO O€30MacHOro Mo-
BEJICHUS B CUTYAIUX, YTPOKAIOIIMX 3JOPOBBIO U KU3HU JIFOICH

JIP 5.4

OCO3HAHMSI TIOCJIEACTBHIA M HEMPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aIKOTrOJIs,
HAapKOTUKOB, KYpeHUs




JIP 6. TpynoBoe BocniuTaHue

JIP 6.1

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B y‘-IGGHO-PICCHGI[OB&TCHLCKOfI ACATCIIbHOCTH,
O6H_ICCTB€HHO HOHGSHOﬁ, TBOp‘ICCKOﬁ H IPpYyrux BUJax ACATCIbHOCTU

JIP 6.2

YCTAaHOBKM Ha AKTHBHOC Y4YaCTHC B PCHICHUH IMPAKTUYCCKUX 3aJaqd COHH&HBHOP'I
HaIpaBJICHHOCTHU (B paMKax CBOCTO KJjlacca, IHKOJ'IBI)

JIP 6.3

MHTEpeca K MPAKTUIECKOMY M3YUYEeHHUIO MPodeccuii pasnudHoro poja, B TOM 4Hcie Ha
OCHOBE ITPUMEHEHMsI TPEIMETHBIX 3HAaHUH 10 XUMUHU

JIP 6.4

YBaXXEHUsI K TPYyLy, JIOJIM TpyJAa U pe3yjbpTaTaM TPYIOBOH NEATEIbHOCTH; TOTOBHO-
CTH K OCO3HAaHHOMY BBIOOpPY HMHIMBUIYaJbHOM TpaeKkTOpuu oOpa3zoBaHus, Oyayieit
npodeccun U peaau3alii COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEH 001IecTBa

JIP 7. DKkojioruyeckoe BOCMUTAHUE

JP 7.1

HKOJIOTHYECKHU 11€I€CO00pa3HOr0 OTHOLICHUS K MPHPOJIE, KaK UCTOUYHUKY CYIIECTBO-
BaHUs )KU3HU Ha 3emiie

JIP 7.2

IMOHHUMAaHHS TJI00aIbHOIO XapakTepa 3KOJIOTHYCCKUX HpO6JI€M, BJIMAHHA O9KOHOMUYC-
CKUX IIPOHECCOB HA COCTOSIHUC HpHpO,I[HOﬁ n COI.IPIEU'IBHOﬁ CPCAbl

JIP 7.3

OCO3HaHUA H€06XOIII/IMOCTI/I HUCITIOJIB30BaHUA IIOCTI/I)KGHI/Iﬁ XUMHU OJid pCUHICHUA BO-
IIPOCOB PAlMOHAJILHOTO IMTPHUPOAOITIOJIb30BAHHNA

JIP 7.4

AKTUBHOT'O HEMPUATHUSA JNCUCTBUM, TPUHOCAILINUX BPEJ OKPYKAIOLIEH IPUPOIHON Cpeie,
YMEHHsI TPOTHO3UPOBATh HEOJIArOMpUATHBIE SKOJOTHYECKHE MOCIEICTBUS MPEANpH-
HUMAaEMBbIX JCHUCTBHI U IPEAOTBpAIaTh UX

JIP 7.5

HaJIW4usA pa3sBUTOrO 3KOJOIHMYCCKOI'0 MBIIIJICHUS, 9KOJIOTUYECKOM KYJIbTYPBI, OIIbITA
JACATCIIBHOCTH 9KOJIOTHYCCKOM HaIpaBJICHHOCTHU, YMCHUA PYKOBOJACTBOBATHCA HMMHU B
HOSH&B&TCHBHOﬁ, KOMMYHHKaTHBHOﬁ n COHH&HLHOﬁ IIPpaKTHUKCE, CIIOCOOHOCTH H yme-
HUS aKTUBHO MMPOTHUBOCTOATH NICOJIOTUH XeMO(b06I/H/I

OcBoeHnue coaepxaHusi yueOHOro npeamera « XUMus» o0ecreynuBaeT JOCTH-
KeHUEe 00y4aroUIMMUCS CIEAYIOIUX MeTanpeAMeTHbIX PE3YJIbTATOB:

Ilo3HaBaTebHbIE YHMBepcaJibHbIe yueOHble AelictBus (ITYVY/):

1IVV]] 1. bazosvie nocuueckue Oeticmeust

nyyvai.a CaMOCTOSITENIbHO (OPMYTUPOBATh U AKTYaATHU3UPOBATh MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpUBaTh

nmyvyai.2 ONPENENATh LEIU NEATEIbHOCTH, 3aJaBas apaMeTpbl U KPUTEPUU MX JOCTHXKE-
HUS1, COOTHOCUTB PE3YJIbTATHI IEATENBHOCTH C IOCTABJIEHHBIMH LIETISIMU

nyyai.3 MCIIOJIB30BATh TP OCBOCHHUH 3HAHUM NPUEMBI JJOTUYECKOTO MBIIIUICHHUS

Iyyai1.4 BBIIETIATh XapaKTEPHbIEC MTPU3HAKU MOHATHI M yCTaHABIMBAaTh UX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS 151 OOBSICHEHUS OTJIENbHBIX (DaKTOB
U SBJIEHUU

Iyvya1.s BBIOMpPATh OCHOBAHMS U KPUTEPUH JJIS KJIACCU(PUKALIMU BELIECTB M XUMUYECKUX
peakuui

IIYY] 1.6 YCTaHABJIUBATH MPUYUHHO-CIICJICTBEHHBIE CBSI3HM MEXKIY M3yYa€MbIMU SIBJICHUS-
MU

nmyyai1.7 CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTHUBHBIE, IEIYKTUBHBIE, IO aHAJO-
TUH), BBISIBISTH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B paCCMaTPUBAEMbIX SIBJICHU-
X, GOPMYITHPOBATH BBIBOJIBI M 3aKIIOUEHHS

nyyai.s MPUMEHATh B MPOIECCE IMO3HAHUS MCIOJIb3YyEMbIE B XUMHH CHMBOJUYECKHE

(3HaKOBbIE) MOJIENIU, IPEOOPA30BHIBATH MOJICIIbHBIE MTPEICTABICHUS — XUMHUe-
CKUI 3HaK (CHMMBOJI) 2JIEMEHTa, XUMudeckas ¢popMmyiia, ypaBHEHHUE XUMUYECKON
peakIMu — MpPH pEeIIeHUH YYeOHBIX MMO3HABATEIbHBIX U MPAKTHUYECKHX 3ajad,
IPUMEHSITh Ha3BaHHBIE MOJIEJIbHbBIC NPEJCTABJICHUS [UIsl BBISIBICHUS XapakTep-




‘ HBIX ITPHU3HAKOB M3Yy4YaC€MbIX BEIICCTB U XUMHUYCCKHUX pCaKHI/Iﬁ

1IVV]] 2. bazosvie ucciredosamenbcxue 0etcmeust

My 2.1

BJIaJICTh OCHOBAaMH METOJIOB HaYyYHOTO ITO3HAHUSI BEIIECTB U XUMHYECKUX peak-
V5051

My 2.2

dbopMynupoBaTh LENH U 33Ja4l UCCIEOBaHUS, UCIIOIb30BaTh MOCTABICHHbIE U
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIC BOMPOCHI B KAa4eCTBE WHCTPYMEHTa IO-
3HAHUSA U OCHOBBI A1 (DOPMHUPOBAHMS TUIIOTE3bI [0 MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHI

MyvyJ 2.3

BJIQ/IETh HAaBBIKAMU CaMOCTOSTEIBHOIO IJIAHUPOBAHUS U MPOBEJICHUS yUYeHUYe-
CKUX O9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaOIOJaTh 3a XOJOM IpO-
[ecca, CaMOCTOSITeNIbHO IPOTHO3UPOBATh €ro pe3yibTar, (opMyIupoBaTh
0000111IeH!sT U BBIBOABI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIECA0BA-
HUSl, COCTaBJISITh 0OOCHOBAHHBIN OTYET O MpoeTaHHON padoTe

MYV 2.4

IPUOOPETaTh OIBIT YUEHUYECKON HCCIIEI0BATENbCKON U MPOEKTHON JEsITEIbHO-
CTH, MPOSABIATH CIIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEJIbHOMY IIOUCKY METO-
JIOB pELICHUs NPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3jIu4HbIX METOJOB II03Ha-
HUs

11VV]] 3. Ymenusa pabomams ¢ ungpopmayueti

MmyyJa 3.1

OPUEHTHPOBATHCS B PA3IIMUHBIX UCTOUHUKAX MH(OpMAIMK (HAyIHO-TIOMYJIsIpHAs
JAUTEpaTypa XMMUYECKOTO COJIEpXKaHMsl, CIIpaBOYHbIe ocodus, pecypcsl MHTep-
HETa), aHATM3UPOBATh HH(OPMAIHIO PA3IMYHBIX BHIOB U ()OPM MPEACTABICHHS,
KPUTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTb U HENPOTUBOPEYUBOCTD

MYV 3.2

bopMyIUpPOBaTh 3aMPOCHl U MPUMEHATH PA3JIMYHBIE METO/BI MPU TMOUCKE U OT-
6ope uHpopMaiuu, He0OXOAUMOM IS BBIIIOJIHEHUS YUeOHBIX 3a[a4 OnpeieiacH-
HOTO THIIa

MYy 3.3

an06peTaTb OIIBIT HCIIOJIb30BaHUA HH(I)OpMElI.[PIOHHO- KOMMYHUKATHBHBIX TCX-
HOJIOTHI B Pa3JIMYHBIX TOMCKOBLIX CUCTEM

MYV 3.4

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (hOpPMY IpeCTaBIeHUs MHPOPMAIIUH
(cxembl, rpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U T. I1.);

MYV 3.5

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KayeCTBE CPEJCTBA MPH PabOTe C XUMHUYECKOI
uH(popMaluel: MPUMEHATh MEXIpeaIMeTHbIe ((pU3ndeckre U MaTeMaTH4YeCKHE)
3HAaKHM U CUMBOJIBI, (hOpMyJIbl, a00peBUATYpbl, HOMEHKJIATYPY;

IIYY]1 3.6

HCIIOJB30BaTh U Hp606pa3OBBIBaTI) 3HAKOBO-CUMBOJIMYCCKHUE CPEACTBA HarJIAd-
HOCTH

KoMmyHuKaTHBHBIC YHHBepcaiabHble yueOHbIe qeicTBus (KYY]):

KYV][ 1.Vmenus obwenus

KYY]I 1.1

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl B XOJ€ Jauaiora W/wiu
JTUCKYCCHH, BBICKa3bIBaTh HJEU, (GOPMYIUPOBATH CBOU MPEIJIOKEHUS OTHOCHU-
TEJILHO BBINOJHEHUs IPEIJIOKEHHOM 3a1a4u

KYY]I 1.2

BBICTYNIaTh C MPE3eHTalMell pe3ylbTaTOB MMO3HABATEIbHON JESITEIbHOCTH, MOITY-
YEHHBIX CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHMKAMH IPU BBINOJIHEHHUU
XUMHYECKOT0 SKCIIEPUMEHTA, MPAKTUIECKONW pabOThI 110 UCCIIEJOBAaHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peajn3aluu y4yeOHOro mpoekTa U (popMyIHpOBaTH BHIBO-
JIbl TI0 pe3yibTaTaM MPOBEIEHHBIX UCCIIETOBAHUM MyTEM COTJIacCOBaHUS O3
B Xo7ie 00cyxaeHus u oOMeHa MHeHHsIMHU. OBIaJieHHe YHUBEPCAIbHBIMHU pPery-
JISITUBHBIMU JEHCTBUSIMU

KYVI 1.3

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO TO3HABATEINBHYIO €S-
TEJNBHOCTD, ONPENeNsis e€ MeN W 33aJaud, KOHTPOJIMPOBATh M 1O Mepe HeoOXo-
JTUMOCTH KOPPEKTUPOBATH MPeAaraéMblii anropuT™ JEHCTBUI MPH BHITOTHEHUH
y4eOHBIX U UCCIIEIOBATEIbCKUX 3a/1a4, BHIOUpaTh Hanbosee 3 PeKTUBHBINA CIO-
CO6 HUX pCUICHUA C y‘-IéTOM MOJIYYCHH HOBBIX 3HAaHUH O BeIIECTBaAX U XUMHUYC-
CKUX PEaKIHsX;




KYVY]I 2. YMeHHsI COBMeCTHOM JIeATeJIbHOCTH

KYV] 2.1

MOHUMATh U HMCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON UM WHAWNBUAYAILHON pa-
OOTHI MpHU peleHuH OUOIOTHYECKOMN MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBEIX (JOPM B3aMMOJICHCTBUS MPU PEIICHUH YIeOHOM 3a1a9u

KYY]I 2.2

BbIOMpATh TEMATUKY U METO/IbI COBMECTHBIX JIEHCTBUM C YU4ETOM 00X UHTEpe-
COB M BO3MOXHOCTEHN Ka)/10T0 4jeHa KOJUIEKTHUBA

KYV123

IIPUHUMATD 1I€JIb COBMECTHOM JEATEIBHOCTH, OPTaHU30BbIBaTh U KOOPAUHHUPO-
BaTh JICUCTBUSA 110 €€ JOCTUKEHHUIO: COCTABIIATH IUIAH ACUCTBUM, PacIpereisaTh
pOJM ¢ Y4ETOM MHEHUI Y4aCTHUKOB, 00CYXIaTh pe3yabTaTbl COBMECTHOI pabo-
Tl

KYY/]I 2.4

OLICHMBATh KaueCTBO CBOETO BKJIAJA M BKJIAZa KaXKIOTO yJYaCTHHUKA KOMAaHIbI B
OO pPe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUIM

KYVY2.5

npeajaaratb HOBBIC ITPOCKThI, OUCHUBATh UJACHU C IIO3UIIWMH HOBU3HbI, OpUTI'HHAJIb-
HOCTH, HpaKTI/I‘IeCKOﬁ 3HAYUMOCTHU

KYV] 2.6

OCYIICCTBJIATL MMO3UTHUBHOC CTPATCTUYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTyallU-
AX, IMIPOSABJIAATE TBOPUYCCTBO U BOO6p8.)KCHI/IC, OBITE MHHUIIWMAaTHUBHBIM

PeryssitTuBHble YHHBepcaJbHble yueOHble aeiicTeus (PYYJD):

PYVVI[ 1.Ymenus camoopeanuzayuu

PYV] 1.1

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIILHON NESATEINb-
HOCTH ¥ JKM3HEHHBIX CHTYAIHIX

PYV] 1.2

CaMOCTOSATCIIbHO BBIABJIATH HpO6HeMHI)Ie BOIIPOCHI, BI)I6I/IpaTI) ONTHUMAaJIbHBIN
c1moco0 ¥ COCTaBIIATh IJIAH UX pelICHNA B KOHKPCTHBIX YCIIOBUAX

PYV] 1.3

JIeJ1aTh OCO3HAHHBIM BHIOOp B HOBOM CHUTyalluu, apryMEHTHUPOBATh €ro; Oparb
OTBETCTBEHHOCTD 3a CBOE PEIICHUE

PYV] 1.4

OLICHUBATh IPUOOPETEHHBIN OMBIT

PYV] 1.5

paciupsATh MO3HAHMS B 00J1aCTH 0€30MaCHOCTHU KU3HEAESITEIbHOCTH Ha OCHOBE
JUYHBIX MPEANOYTEHUN U 3@ CYET NPUBJICUYECHUS HAYYHO-NPAKTUYECKUX 3HAHUU
JIpYTUX TPEeIMETHBIX 00JIacTel; MOBBIIATE 00Pa30BATEIbHBIM U KYJIBTYpPHBIH
YPOBEHB

PYV]] 2. Vmenusa camoxonmpons, npunamus ceos u oOpyeux

PYV] 2.1

OLICHUBATb 06pa3OBaTeJ'H:>HLIe CUTyalluu; MpeaBuaCTb TPYAHOCTU, KOTOPLIC MO-
T'YT BOBHUKHYTH IIPpU HUX pa3pClICHUH; BHOCHUTH KOPPEKTHUBLI B CBOIO ACATCIIb-
HOCTB; KOHTPOJIMPOBATH COOTBETCTBUC PC3YJIbTATOB LCJIAM

PYVY][ 2.2

HCIIOJIB30BAaTh IMPUCMEI pe(bHeKCI/II/I JJI1 aHalIn3a U OLICHKH O6pa30BaTeHLHOI>’I CHu-
Tyalluu, BI>I60pa OINITUMAJIBHOT'O PCHICHUW

PYV] 2.3

OpUHUMATh ce0s, MOHUMAasi CBOM HEJOCTATKU M JJOCTOWHCTBA, HEBO3MOXKHOCTH
KOHTPOJISI BCETO BOKPYT

PYV]I 2.4

OPUHUMATh MOTHMBBI M apryMEHTHI JAPYTHX IPH aHalIM3€e M OLEHKe o0pa3oBa-
TEJIbHOW CUTYAIlMH; IPU3HABATh MIPABO HA OIIMOKY CBOIO U UYKYIO

PYV][ 3. Vmenus smoyuonanvrozco unmeniekma

PYV 3.1

CaMOCO3HAHMS, BKIIOYAIOMIETO CIIOCOOHOCTh MOHMUMATh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BHJIETh HAIIPABICHHS Pa3BUTHS COOCTBEHHON HMOIMOHAIBHON ce-
pBbl, OBITH YBEPEHHBIM B cebe

PYV]3.2

CaMOpPCTYJINPOBaHN, BKIIIOYAOMICTO CAMOKOHTPOJIb, YMCHUC IIPUHUMATL OTBCT-
CTBEHHOCTB 3a CBOC IIOBCIACHMNCE, CIIOCOOHOCTH AAlITUPOBATECA K OMOLMOHAb-
HBIM UBMCHCHHAM U IPOSIBJIATH I’ I/I6KOCTB, OBITh OTKPBITHIM HOBOMY

PYV] 3.3

BHYTPEHHEH MOTHMBALIMM, BKJIOYAOIIECH CTPEMJICHHWE K JOCTHKECHHIO LEIU U
yCcrexy, ONTUMHU3M, WHULIMATUBHOCTb, YMEHHUE IEHCTBOBATH, UCXOI U3 CBOMX
BO3MO>KHOCTEMN

PYY]I 3.4

SMIATUH, BKIIOYAIOMEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHUE
JPYTUX, YYUTHIBATh €ro MPU OCYHIECTBICHHHM KOMMYHHKAIMH, CIIOCOOHOCTH K




COUYYBCTBHIO U CONEPEKUBAHUIO

PYVY][ 3.5 | coumuaJbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIEHUS C

JPYTUMH JIIOJbMU, 3a00TUTHCS, IPOSIBIIATH MHTEPEC U pa3periath KOHQINKTHI

OcBocHue COACPKaAHUA yqe6H01“0 npecamMeTa «XHuMHS» 00eCIeUnBacT JOCTH-
KCHHUC O6y‘IaIOHII/IMI/IC}I CICAYIOMUX NMPEAMETHBLIX PC3YJIbTATOB:

1P 1

c(hOpMUPOBAHHOCTH MPEJCTABICHU: O XUMUUYECKON COCTABIIAIOIIEH €CTECTBEHHOHA-
YYHOUM KapTHHBI MUPA, POJIM XUMHUU B MO3HAHUU SBJICHHUIA MPUPOIBI, B (HOpMUPOBa-
HUU MBIIUJICHUS ¥ KyJIbTYpPbI JMYHOCTH, €€ PYHKIIMOHAIBHON IPaMOTHOCTH, HEO0X O-
JUMOM I PEIICHUS] MPAKTUYECKUX 3a7a4 U HKOJIOTHYECKH OOOCHOBAHHOI'O OTHO-
HIEHUS] K CBOEMY 3JI0POBbIO U IPUPOJHOM cpeie

ITP 2

BJIQJICHUE CUCTEMOW XMMUYECKUX 3HAHWM, KOTOPAsk BKIKOYAET: OCHOBO-IIOJIAraloIINe
NOHSTHS (XMMHUYECKUH DJIEMEHT, aToM, 3JIEKTPOHHAas 00oJiouka aroma, s-, p-, d-
3JIEKTPOHHBIE OPOUTAIHN aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPUIIATETb-
HOCTb, CTEIIEHb OKMCIICHHsI, XUMHUYECKasl CBSA3b, MOJIb, MOJISIPHAs Macca, MOJISPHBINA
00BbeM, yrinepoaHblii ckeeT, GYHKIMOHANbHAS TPYIINa, paguKaj, U30MepHs, U30Me-
Pbl, TOMOJIOTMYECKUH PsiJl, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPOA- U a30TCOAEpKAIINE
COCIMHEHUS, OMOJIOTUYECKN aKTHBHBIE BEIIECTBA (YTJIEBOBI, KUPBI, OCIKH), MOHO-
Mep, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS, KPUCTaJ-
JI4ecKas peuieTka, THIIBI XUMHYECKHUX peakuui (OKHMCIUTENBHO-
BOCCTAaHOBUTENbHBIE, 3K30- M JHJIOTEPMUYECKHE, peaklud MOHHOrO OOMEHa), pac-
TBOP, AJIEKTPOJUTHI, HEDJIEKTPOJMTHI, IIEKTPOJUTUYECKA JUCCOLMALMS, OKHUCIH-
TeJb, BOCCTAHOBUTEINb, CKOPOCTh XMMHUECKON pEaKkliu, XUMHUYECKOE PaBHOBECHE),
TEOPUU U 3aKOHBI (TEOPHs] XUMUYECKOIO CTPOEHUS OpraHUYecKuX BemecTB A. M.
ByTtneposa, Teopusi 3ME€KTPOIUTUUECKON JUCCOLMALNK, ITepuoanyueckuil 3akon 1. U.
MenzeneeBa, 3aKOH COXPaHEHUS MAacCChl), 3aKOHOMEPHOCTH, CUMBOJMYECKUI SI3BIK
XUMHH, (PAKTOJOTHUECKUE CBEIEHUS O CBOWCTBaX, COCTaBe, MOIy4YEHUH U Oe3omac-
HOM MCTIOJIb30BaHUH BaKHEUIITNX HEOPTaHUUECKHUX M OPTaHUYECKUX BEILECTB B OBITY
Y IIPAKTUYECKOU JEATEIbHOCTH YEI0BEKA

IP 3

C(i)OpMPIpOBaHHOCTL YMCHI/Iﬁ BBIABJIATH XapPAKTCPHLIC IPU3HAKKU U B3aUMOCBA3b U3Y-
YEHHBbIX HOHSITI/II\/'I, MNPUMCHATH COOTBCTCTBYIOIIUC MMOHATHUA IIPU OMMHUCAHUN CTPOCHUA
U CBOMCTB HCOPTaHUYCCKUX U OPraHUYCCKUX BCIICCTB U HUX npe-BpameHHﬁ; BbIsIB-
JISITh B3aMMOCBS3h XHMHUYCCKUX 3HAHHUH C MOHATHIMH U npea-CTaBJICHUAMU JPYTIUX
CCTCCTBCHHOHAYYHBIX MPCAMCTOB

I1P 4

c(OpPMHUPOBAHHOCTh YMEHUH HCIIOIH30BaTh HANMEHOBAHUS XUMUICCKUX COCTMHEHUIN
MEXIYHAPOJAHOTO COI03a TEOPETHUECKONM U MPUKIAAHOW XUMHUU U TPUBUAIBHBIC
Ha3BaHUs BOXXHEUIIMX BEIIECTB (ITUJICH, alleTHJICH, TIUIEpHUH, QeHol, Gpopmabie-
TUJI, YKCYCHasl KUCJIOTa, TJIUIMH, YrapHbIN Ta3, YIJIEKUCIbIA Ta3, aMMHaK, TaiieHas
W3BECTh, HETAIlIeHas U3BECTh, MUThEBAS COJIA U APYTHUX ), COCTABIIATE (OPMYITBI HEOP-
TaHMYECKUX U OPTaHUYECKUX BEIIECTB, yPAaBHEHUSI XUMHUECKUX PEaKIHii, 00BICHATH
UX CMBICI;, TIOATBEPKIATh XapaKTEPHBIE XMUMHUYECKHE CBOMCTBA BEIIECTB COOTBET-
CTBYIOIIMMH HKCIIEPUMEHTAMH U 3aITUCSIMU YPABHEHUH XUMUYECKHUX PEAKIIHMA

IIP 5

c(hOpMUPOBAHHOCTh YMEHHUM YCTaHABIWBATh MPUHAJJICKHOCTh M3yYEHHBIX HEOpra-
HUYECKUX U OPraHMYECKUX BEUIECTB K ONPEACIICHHBIM KJIaccaM M IPYIIaM COeIUHE-
HUM, XapaKTepu30BaTh UX COCTaB U Ba)KHEUIIINE CBOMCTBA; ONPEIETATh BUIAbl XUMU-
YECKUX CBs3€H (KOBaJEHTHas, MOHHAs, METajuIMuecKasi, BOJOPOJHAsi), THUIbI KpH-
CTAJUIMYECKHUX PEIIETOK BEMIECTB; KJIACCU(DUIIMPOBATh XUMUUYECKHUE PEAKITHHI

ITP 6

BJIa/ICHNE OCHOBHBIMU METO/IaMU Hay4YHOTI'O [TO3HAHUS BELIECTB U XUMUYECKUX SIBJIE-
Hul (HaOmoieHre, U3MEpeHre, SKCIEPUMEHT, MOJIEIMPOBAHNE

P 7

c(OPMHPOBAHHOCTh YMEHHMH MPOBOAMUTH pacyeThl MO XWMHUYECKUM (opmynam u
YpaBHEHUSAM XUMHUYECKHX PEaKIUi C UCIOIb30BaHHEM (PU3NYECKUX BETUYMH, XapaK-
TEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI: MAacChl, 00beMa (HOpMaJIbHBIE




YCJ'IOBI/ISI) ra3oB, KOJIMYECTBA BCIICCTBA, HUCIIOJIb30BAaTh CUCTEMHBIC XUMHUYCCKUEC 3HA-
HUS OJId OPUHATHUA peH_IeHI/Iﬁ B KOHKPCTHBIX KU3HCHHBIX CUTYya-IIUAX, CBA3AHHBIX C
BCIIECCTBAMU U UX ITPUMCHCHHUEM

ITP 8

c(OpPMHPOBAHHOCTh YMEHUH IJIAHUPOBATH M BBHINOIHATH XMMUYECKUNA IKCIIEPUMEHT
(mpeBpallleHus] OPraHNYECKUX BEIECTB IIPU HAarpeBaHUHU, MOJYYEHUE ITUIICHA U U3Y-
YEeHHE €ro CBOWCTB, KAUECTBEHHBIE pPEaKLMU Ha albJAETHJbI, KpaxMmal, YKCYCHYIO
KUCIIOTY; JIeHaTypalusl O€JIKOB IPU HAarpeBaHUH, LIBETHbIE peakluu O€JIKOB; IIPOBO-
JUTh PEaKLIM¥ MOHHOTO OOMEHa, OIPENENATh CPENY BOJIHBIX PACTBOPOB, KAUECTBEH-
HbIE peaklUyu Ha Cyib(ar-, KapOOHAT- U XJOPHUI-aHUOHBI, HA KATUOH aMMOHMS; pe-
11aTh 3KCIEPUMEHTaNbHbIE 33a1auu 1o TeMaM "Metamsl" u "Hemeramisl") B cooT-
BETCTBUU C NpaBWJIAMH TEXHUKHM O€30MaCHOCTH MpH OOpallleHUH C BEIECTBAMU U
71a00paTOPHBIM 000PYIOBAaHUEM; IPEIACTABIATH PE3YJIBTAThl XUMUYECKOIO IKCIIEPU-
MEHTa B (pOpMe 3aluCH ypaBHEHHMH COOTBETCTBYIOIIMX peakUuil U (GopMyIHpOBaTh
BBIBOJIbl HA OCHOBE 3THX PE3YyJIbTaTOB

I1P 9

c(OpPMUPOBAHHOCTh YMEHHUS aHAIM3UPOBATH XHUMHUYECKYI0 HWHPOpMaIUIo, TI0-
JTy4aeMyro U3 Pa3HbIX UCTOYHHKOB (CPEACTB MacCOBOM MHpOpMaIuu, cetb MHTEepHET

" Ipyrue);

I1P 10

c(OPMHPOBAHHOCTh YMEHUN COONIOIATh MPABHIIA HKOJIOTHYECKU LIEIec000-pa3Horo
MOBE/ICHUA B OBITY U TPYJIOBOM JIEATEIHHOCTH B LIEISIX COXPAHEHUSI CBOETO 3/10POBbSA
Y OKPYKaIOLIEH NPUPOJHON CPElbl; YUYUTHIBATh OMACHOCTH BO3JCHCTBUS HA KUBBIC
OpraHU3Mbl OIPEJECICHHBIX BEIIECTB, TOHMMAs CMBICI IOKa3aTels MpeleabHON 10-
MMYCTUMOW KOHUECHTPALIMKU

ITP 11

JUIA 06yqa}0m1/1xc;1 C OIrpaHUYCHHBIMH BO3MOXHOCTAMHU 310POBbA: C(i)OpMI/IpOBaH—
HOCTb YMCHUS IMPUMCHATH 3HAHUSA 00 OCHOBHEIX AOCTYIIHBIX MCTOAAX IO3HAHUSA BC-
mECTB U XUMHUYCCKUX SIBJICHUM

1P 12

JUISL CIIETIBIX M CIA0OBUIAMIMX OOydaroluXxcsi: CQOPMUPOBAHHOCTh YMEHHS HCIIOb-
30BaTh penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHuit JI. bpaitna nis 3a-nucu xumuye-
CKUX GopMyI

2. CTPYKTYPA U COAEP KAHUE OBYYEHUA

2.1. O0bem yueOHOro npeaMeTa M BUAbI yueOHOI padoThI

Bup yueOHoI padoThI Koauuecmeo
uacoe

MaxkcumasnbHasi ydeOHasi HAarpy3Ka (Bcero) 174
Oobs13aTesibHASE AYAUTOPHAs YueOHAasi HArpy3Ka (Bcero) /8
B TOM YHCJIC:
TEOPETHIECKHUE 46
J1a00paTOPHBIC 3aHITHS 18
MIPAKTUYECKUE 3aHITUS 14
KoncyabTanuu 12
CamocrosiTesibHast padoTa o0y4yaronerocsi (MHAUBUAYAJTbHbBIH 78
MPOEKT)
Ilpomesccymounas ammecmayus 6 popme 3K3aMeHd 6




2.2. Copep:xaHue 00y4eHHs 10 Y4eOHOMY NpeaMeTy « XUMHA»

HaumMmeHnoBaHnue Conep:xanue y4eOHOI0 MaTepualia, JadopaTopHbie U MPAKTHYECKHE O0bem akaj. ®opmupyembie
MojyJieil 1 TeM padoThI, cAMOCTOSITEILHASI pa0oTa 00y4aroIIMXCs yac/B T. 4. B pe3yabTaThl
dopme o0y4eHust
NPaKTHYECKOMI
NMOATOTOBKH
1 2 3
Pasnen 1. Oprannveckasi XuMHs 68/34
Tema 1.1. Ilpenmer Coaeprxanue yueOHOIro MaTepuaJa 4 JIP 1.1-1.4
OpPraHNUYecKOM XMMHUHU. 1. | IlpenMer opraHMyYecKoW XMMHUU: €€ BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B Ap2.1-2.3
Teopus XuMHYECKOTO IIOJIy4YEeHUH HOBBIX BELIECTB U MAaTepHaIOB. TeOpHsl CTPOEHUs OPraHUYECKUX Hi}g;[;:lg?w
CTPOEHHUS OPraHUYECKUX coenuHeHuii A. M. byrtnepoBa, €€ ocHOBHble MoOyOXeHUA. CTpyKTypHbIE KYVY]] 2.1-2.6
COCIMHECHU. (dopMyJibl OpraHu4YecKuX BelecTB. ['omMosorus, uzomepus. XuMu4eckas CBs3b PYVY]3.1-3.5
B OPraHUYECKHUX COCAMHEHUAX: KPaTHbIE CBSI3U, 0 — U T — CEA3M. HpP 1,2
2 | IIpencraBinenue o kiaccupuUKalMd OpraHuyeckux BeniecTB. HomeHknarypa
OpPraHUYECKHUX COeIMHEHUH.
B T. 4. npakTHYecKue U JJA00PATOPHbIE 3AHATHS 5
JIaGoparopHoe 3ansaTue Nel MoaennpoBaHue MOJIEKYJI OPraHUYECKUX BEIECTB.
CamocrosiTesibHas paboTa 00y4alOIIMXCs 4
BeinonHenue WHAMBUYaTbHOTO MPOEKTA
Tema 1.2. Copep:xaHue yueOHOI0 MaTepuaja 14 JIP 3.1-3.3
VYTI1eBOIOpOIBI. 1. | AJkaHbl: COCTaB U CTPOEHHE, TOMOJOTMYEecCKMH psa. MeraH u 3TaH — gllz g}gg
pocTelIIne MpeICTaBUTENN aJKaHOB: (pU3MUYECKHEe M XUMHUYECKHE CBOWCTBA 1P 6.1-6.5
(peakuuy 3aMelIeHHs] W TOPEHHUS), HAXOXKIEHHE B MpHUpOJEe, MOJIydeHHE U JIP 7.1-7.4
OPUMCHCHHUE. nyyJj1.81-1.8
2. | AJIKEHBL: COCTaB M CTPOEHHE, TOMOJIOTHYECKUH P, DTUIEH M IPONWIEH — MYy 2.1-2.4
NpOCTEHIINEe MPEICTABUTENN AJIKEHOB: (pU3MUYECKHEe M XUMHYECKHE CBOWCTBA gz;’ﬁ ?]lfg
(peakuuy TUAPUPOBAHHUSA, TAJIOT€HUPOBAHMS, THUApPATAllUH, OKHUCIEHUS U KYY]12.1-2.6
MOJIMMEPHU3ALIH ), IOJYUYEHUE U IPUMEHEHHE. PYV]I1.1-1.5
3. | Ankanuensl. byrammen-1,3: cTpoeHue, BaKHEHIINE XMMHYECKHE CBOMCTBA PYV]2.1-2.4
(peaxuust monumepu3aiun). [lonyueHne CHHTETHYECKOTO KayuyKa U pE3UHBI. PYYI(3.1-3.5
4. | ATKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKUHN Psll. AIICTUIICH — TpP 1-12




NPOCTEHIINKA TMpeACTaBUTENb AJIKHHOB: COCTaB, CTpPOeHHE, (U3MUECKHEe HU
XUMHYECKHE  CBOWCTBA  (peakUuMu  TUAPUPOBAHUSA,  TAJIOr€HUPOBAHMS,
TUIpaTaliy, TOPEHHs ), TOJTy4YE€HUE U IPUMEHEHHUSL.

5. | Apensl. benzon: cocraB, crpoeHHe, (U3NYECKHE U XHMHUYECKHE CBOWCTBA
(peakMM TaJOreHUPOBAaHMS W HUTPOBAHMA), HOJYYEHHE U IPUMEHEHHUE.
Tomyon: cocraB, cTpoeHue, (pU3UYECKHE W XUMUYECKHUE CBOWCTBA (peakiuu
rajJJoreHUPOBAHUS U HUTPOBAHUS), MOJIyY€HHE U IMpUMEHEHHe. TOKCHYHOCTh
apeHoB. ['eHeTHYecKas CBsA3b YIJIEBOLOPOAOB, IPUHAMICKAIIMX K PA3IUYHBIM
KJlaccam.

6. | IlpupoaHble WCTOYHUKM YIIEBOJAOPOAOB. IllpupomHbIi Ta3 W MOMyTHBIE
HedTsaHbie Ta3pl. HedTh u e€ mpoucxoxaenue. CriocoOwl nepepadoTku HedTu:
NEPErOHKa, KPEKUHI (TEpMUYECKUHM, KaTaluTU4yecKuil), muponus. [IpoyKTsl
nepepaboTku HedTH, HX MNPUMEHEHHE B MPOMBIIIJICHHOCTH M B OBITY.
KaMeHHBIH yToJib U IPOIYKTHI €r0 NepepadOTKH.

B T. 4. npakTHYecKHe H JJA00pPaTOPHbIE 3aHATUS 8
JlabopaTtopHoe 3anatue Ne 2. O3HakomJieHHE ¢ oOpasllamu, IJIaCTMAcC, KaydyKoB U
PE3UHBI.
JIabopatopnoe 3ansTHe Ne3. MonenupoBaHue MOJIEKYJl — YIJIEBOJIOPOJIOB U
raJIOr€HONPON3BOJAHBIX.
ITpaktryeckoe 3anstue Ne 1. [TonydeHue 3TuieHa M U3y4E€HUE €ro CBONCTB.
[IpakTnueckoe 3ansTHe Ne 2. BpluucieHHs MO YpaBHEHHIO XUMHUYECKOW peakUuu
(Macchl, oObeMa, KOIMYEeCTBa MCXOJHOTO BEIIECTBa IO M3BECTHOW Macce, 00bemy,
KOJIMYECTBY OJTHOTO M3 M3BECTHBIX BEUIECTB WM MPOJYKTOB PEAKIINN)
CamocrosiTesibHAsg padoTa 00y4alOMIMXCH 14
BrImonHeHne WHAMBHTyaTbHOTO MPOEKTA
Tema 1.3. Coaeprxanue yueOHOro MaTepuasa 12
Kucnopoaconep:xariue JIP 3.1-3.3
OpraHuyYecKue 1. | [IpenenbHble OIHOATOMHBIE CHUPTHL. MeTaHON U 3TaHON: CTPOEHHE, ﬁllz g}gg
COCIMHECHMUS. ¢u3nueckue W XUMHYECKHE CBOWCTBA (pEakiMM C aKTUBHBIMH MeETaJllaMH, 1P 6.1-6.5
raJIOreHOBOJIOPOJIaMHU, TOpeHHe) mpuMmeHeHue. Bomopomanas cBsze. [lelicTBue JIP 7.1-7.4
METaHOJla M JTaHOJIA HAa OpPraHu3M YeloBeKa. MHOroaTOMHBIE CIHPTHI. nvyyna1.81-1.8
DTHUIIEHTIINKOJIb U TIHIEpHH. JIeHCTBHE Ha OPTaHNU3M YeIOBEKa. gzzﬁ iigg

®enout. Tokcuunocts penona. [lpumenenue genona.




2. | Anpaeruapl U KeToHbl. DopMalibieTH I, alleTalbIeTHa: CTpOeHUEe, (PU3NIECKUE
M XHMHUYECKHE CBOMCTBAa (pEakIMUd OKHUCIEHUS UM  BOCCTAHOBJICHUS,
KaueCTBCHHBIC pEAKIMH), IOJydYeHHe M TPUMEHEHHE. AIICTOH: CTpPOCHHE,
bu3HYECKrEe M XUMUYECKIE CBOMCTBA, MMOJTYYCHHE U IPUMEHEHHE.

3. | OnHOOCHOBHBIC TpeNeIbHbIE KapOOHOBBIC KHCIOT. MypaBbHMHAs W YKCyCHas
KHUCITIOTBI: CTpOCHHE, (U3MYECKME M XUMHUYeckue cBoiicTBa. CTeapuHOBas u
OJICMHOBAsI KUCJIOTHI KaK MPEICTABUTENN BBICIIMX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCIJIOT, MX MOIOIIEE JACHCTBHUE.

4. | Cnoxublie 3(Upbl KaK MPOU3BOIHBIC KAPOOHOBBIX KHCIOT. ['MAPOIU3 CIIOKHBIX
a¢upos. Kupsl. ['maponus xupos. [Ipumenenue xupos. buonorndeckas posb
KHUPOB.

5. | YraeBogsl: cocTaB, Kilaccu(UKalUs YriaeBoJOB (MOHO-, IU- U MOJIUCAXAPU]IBI).
['moko3a — mpocTedmuii MOHOcaxapui: OCOOEHHOCTH CTPOEHHUS MOJIEKYIIBI,
¢u3nyeckue U XMMUYECKHUE CBOMCTBA (B3aMMOACHCTBUE C THAPOKCUIOM MEAU
(1), okucnenre aMMuauHBIM PacTBOpPOM okcuia cepedpa (I), BoccraHoBieHHE,
Opo’keHHEe TIIIOKO3bl) HaXOKJEHHWE B NMPHUpPOJE, MPUMEHEHHEe, OHoIornyeckas
poab. DotocunTe3. DpyKTO3a — U30MEP TITIOKO3BI.

6. | Caxaposa — npencTaBUTENb IUCAXapUI0B, TUAPOIN3, HAXOKIECHUE B PUPOJIE U
MIPUMEHEHUE.

Kpaxman u 1emirono3a kak npupojanbie nonumepsl. CTpoeHue, pusnueckue u
XMMHYECKHE CBOMCTBA KpaxMara.

B T. 4. npakTHYecKkHe U JJa0OpPaATOPHbIE 3aAHATHA

JIaGoparophoe 3ansTue Ne4. CoiicTBa CIIUPTOB.

JlaboparopHoe 3ansTHe Ne5. CBolicTBa pacTBOpa YKCYCHOM KHUCIOTHI

[Ipaktnueckoe 3aHsatrie Ne 3. BpluncineHus mo ypaBHEHMI0 XMMHYECKOW peEakIHH
(Macchl, oObeMa, KOJIMYEeCTBa MCXOJHOTO BEIIECTBa IO M3BECTHOW Macce, 00bemy,
KOJMYECTBY OJHOTO U3 M3BECTHBIX BEUIECTB WM MPOAYKTOB PEAKIIMH)

KYV/1.1-1.3
KYV/2.1-2.6
PYVV/ 1.1-1.5
PVV]2.1-2.4
PVV]3.1-3.5
TIpP 1-12

CamocrosiTesibHas paboTa 00y4arOMXCs

12

Brmomaenne HHIWBHUAYAJIbHOI'O IIPOCKTA

Tema 1.4.

Coaep:xaHue yueOHOIro MaTepuaJia




A3zoTconeprkaluue 1. | AMuHbl. MeTUIaMMH U aHWIHMH: COCTaB, CTPOCHUE, GU3NYECKUE U XUMHUYECKUE
OpraHu4YECcKUe CBOMCTBA (TOpeHue, B3aMMOJICUCTBHE C BOJION M KUCIOTAMH)
COEIMHEHMUSL. 2. | AMMHOKHUCIIOTBI Kak aM(OTepHble opraHuyeckue coennHeHus. dOuznueckue u
XMMUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha mpumepe muiuHa). buonoruueckoe
3Ha4YeHue aMUHOKKCIOT. [lenTuasl.
3. | benku Kkak IpUpPOAHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. IlepBuunas,
BTOPUYHAS M TPETUYHAs CTPYKTYpbl OenKoB. XMMHUYECKHE CBOMCTBAa OEIKOB:
TUPOJIN3, J€HATYpallusl, KAYECTBEHHbIE pEaKIIMK Ha OEJIKU.
B T. 4. npakTHYecKHe H JJA00pPaTOPHbIE 3aHATUS -
CamocrosiTesibHasg paboTa 00y4arOIMXCs 3
BrinosiHeHne MHIMBUYyaJIbHOTO NPOEKTA
Tema 1.5. ConeprxaHue y4eGHOro MaTepuaJia JIP 3.1-3.3
BricokoMonekynspHbie 1. | OcHOBHbIE TOHATHUS XUMHH BBICOKOMOJEKYJSPHBIX COEAMHEHUH: MOHOMED, ﬁg g}gg
COEIMHEHMUSL. HOJMMEp, CTPYKTYpHOE 3BEHO, CTENEeHb  IOJIMMEpPU3ALUM,  CPEeIHssA P 6.1-6.5
MoJieKynsipHass Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX JIP 7.1-7.4
COEIMHEHUH — OJMMEPHU3ALIHS U ITOJIMKOHICHCALIMS. 1 nvyyna1.81-1.8
[TmacTmaccel (MOTUATHIICH, MOTUMPONUIICH, MTOJTUBUHUIXIIOPHI, TTOJIHCTUPOIT). yya2.1-2.4
HarypanbHblil U cCUHTeTHUeCKHE KayuyykH (OyTaaMeHOBBIH, XJIOPONPEHOBHIH U 1}3’;’% ? . ii’g
M30NpEHOBBIN). BojokHa: HaTypaibHble  (XJIONMOK, MIEPCTh,  MIENK), KYYI 2126
UCKYCCTBEHHbIE (aleTaTHOe BOJIOKHO, BHMCKO3a), CHHTETHYECKHE (KallpoH W PYV]1.1-15
JIaBCaH). PYVY]2.1-2.4
B T. 4. npakTHYeCcKHe U J1aGOPATOPHbIE 3AHATHS - PYY/3.1-3.5
IIpP 1-12
CamocrosiTesibHasg padoTa 00y4alOIMMXCs 1
BrinonHenne MHIMBUTyadIbHOTO MPOEKTA
Pa3ned 2. O01mas u HeopraHuyeckasi XuMus 88/16
Tema 2.1. Crpoenne | Cogepxxanune y4eGHOro MaTepuasia 4 JIP 3.1-3.3
atoMoB. Ilepuoanueckuit 1. XUMHYECKUH AJIeMEeHT. ATOM. S Ipo aTroma, H30TOTIbI. ﬁg g}gg
3akoH M Ilepuomnueckas | 2. | DiekTpoHHass 000JI0YKA. DHEPreTHYECKHE YPOBHH, MOAYPOBHH. ATOMHBIE P 6:1:6:5
cucTema XUMHUYECKHUX opOutanu, S-, p-, d-anmemeHTb. OCOOEHHOCTH paclpe/eNeHUs] SJIEKTPOHOB I10 JIP 7.1-7.4
SJICMCHTOB opOUTANIM B aromMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIIEKTPOHHAs nyyJ1.81-1.8
. . Menneneena. KOH(UTyparus aTOMOB. yvjz2.1-2.4
3. | OnexkTpoHHass 000JI0YKa. DHEPreTUYECKHUE YPOBHH, IOIAYPOBHU. ATOMHBIE Yy 3.1-36




opburanu, S-, p-, d-amementel. OCOOEHHOCTH paclpeeeHusT JICKTPOHOB 10 KYVI1.1-1.3
opOUTAIIM B aToMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJOB. DJIEKTPOHHAA I;z;’ﬁ f%ig
KOH(HUTyparus aTOMOB. PYVII 2:1_2: 4
4, | lleppoanueckuii 3akoH u [lepuoanueckas cucrema XMMUYECKUX 3JIEMEHTOB /JI. PYV]3.1-35
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoguyueckoil cucteMbl IIpP 1-12
XUMHYECKHX d1eMeHTOB [l. M. MenzeneeBa ¢ COBpeMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XHMHUYECKUX DJJIEMEHTOB H
o0pa3yeMbIX MMHU IPOCTHIX M CJIOXHBIX BELIECTB [0 IpylIaM U IEPUOAM.
3HaueHHUE NepUOINYECKOro 3aKOHa B pa3BUTHUN HAYKH.
B 1. Y. [IpakTHyeckue u JadopaTopHble 3aHATHS -
CamocrosiTesibHas padoTa 00yyaumuxcst 4
BrinosiHeHne MHIMBUyaIbHOTO ITPOEKTA
Tema 2.2. Crpoenue | Conep:kanue yuedOHOro MaTepuaJia JIP 3.1-3.3
BELIECCTBA. 1. | Crpoenue BemectBa. XHMHMUYECKas CBs3b. BuIbl XUMHYECKOH CBS3M ﬁg ‘5‘}‘512
MHoroo0pasue BemecTs (KoBaJIeHTHAs HEMOJIIpHAsl U MOJISIpHAs, HOHHAsI, MeTaJuInyecKas). MexaHu3mbl P 6.1-6.5
00pa30BaHUsl KOBAJEHTHOM XUMHMUYECKOW CBs3M (OOMEHHBIH U JOHOPHO- JIP 7.1-7.4
akuenTopHeli). Bonopoanas cBsi3b. BaneHTHOCTh. DJIEKTPOOTPULIATEIBHOCTD. Yy 1.81-1.8
2. | Mexanu3m o0pa3oBaHMsl HOHHOU CBsA3H. MIOHBI: KaTHOHBI U aHWOHBI. BeecTa [IYY](2.1-2.4
MOJIEKYJIIPHOTO U HEMOJIEKYJSIPHOTO CTPOCHMs. 3aKOH MOCTOSHCTBA COCTaBa 5) ll_gzﬁ ‘:’ii’g
BellecTBa. TUIBI KpUCTANINYECKUX PEIIETOK M CBOMCTBA BEIIECTB. KYVII 2126
3. | Ilonsatue o aucnepcHbIX cucTeMmax. VICTUHHBIE U KOJUIOMIHBIE PacTBOPBHI. PYV/1.1-15
MaccoBas 10JIs1 BEIECTBa B pacTBOPE. PYV2.1-2.4
4. | Knaccupukanmss HEOPraHMYECKHX coemuHeHHi. Okcuasl. OCHOBAaHHMAL PYVI3.1-3.5
Homenknarypa HEOPraHUYECKUX BELIECTB. I'enernueckas CBA3b MpP 1-12
HEOPraHMYECKUX BEIIECTB, NPUHAJUISKAIINX K PA3IMYHBIM KJIAcCaM.
5. | Knaccupukamuss ~ HEOpPraHMYECKMX  COEAMHEHHI. Kucnotsr. Comnn.
Homenknarypa HEOpPraHUYECKUX BELIECTB. I'enernueckas CBA3b
HEOPraHMYECKUX BEIIECTB, IPUHAUIEKAIINX K PA3JIMYHBIM KJIACCaM.
B 1. Y. [IpakTHyeckue u JadopaTopHble 3aHATHS -
CamocrosiTesibHas paboTa 00y4aOIIMXCs 5
BrinosiHeHNe MHIMBUYaIbHOTO NPOEKTA
Tema 2.3 Xumudeckue Coaep:kanue y4eGHOro Marepuaia 12 gllz i}jg

peaKkiuu.

1.

‘ XUMHUYECKast

peakimst.  Kimaccuukamust ~ XMMHYECKMX — peakIMii B




HeopFaHI/I‘ICCKOﬁ n OpraHquCKOﬁ XHMHH. 3aKOH COXpPAaHCHHUA MACChl BEHICCTB;

JIP 5.1-5.3

3aKOH COXPAHEHMsI U IPEBPALICHNS SHEPTUU IPU XUMHUECKHUX PEAKIMSIX. ﬁi g}gi
2. | CKOpoCTh peaklid, €€ 3aBHUCHUMOCTh OT DPa3iIM4yHBIX (akTopoB. OOpaTuMbie nyy 181-18
peakuuu. Xumuueckoe paBHOBecue. DakTOphl, BIUAIOIIME HA COCTOSIHUE YY1 2.1-2.4
xumudeckoro papHoBecus. [Tpunuun Jle [larenbe. YY1 3.1-3.6
3. | DuexrponuTnueckas auccoumanus. CunbHble U crnabbie snexTponutsl. Cpena KYVJ1.1-1.3
BOJIHBIX PAcTBOPOB BEIIECTB: KHUCIHas, HEHUTpaibpHas, menoyHas. llonarue o Ifnglﬁ fiig
BoIopoHOM moka3zatene (pH) pactBopa. Peakium nonnoro oomena. ['mapornus PYVII 2124
OpPraHMYECKUX M HEOPTraHMYECKHUX BEIIECTB. PYV][3.1-35
4. | OKHCIHUTENBHO-BOCCTAHOBHUTENNbHBIE peakiuu. [loHsATHE 00 >3JIeKTponu3e [pP 1-12
paciiaBoB ¥ pacTBOpOB coJeil. [Ipumenenne anekTponnsa.
B 1. Y. [IpakTHyeckue u JadopaTopHble 3aHATHS 8
JlaboparopHuoe 3ansTie Ne 6 [TpoBenenue peakuuii HOHHOTO 0OMEHa.
Jlaboparopuoe 3ansitue No 7 OrmpeneneHue cpeabl pacTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIbHOTO HHIUKATOPA.
[IpakTuueckoe 3anarue Ne 4 Brnusinue pa3nuyHbix (aKTOPOB HA CKOPOCTh XUMUYECKOM
peaxkiuu.
[IpakTuueckoe 3ansatue Ne 5 PacueTsl ¢ MCMONB30BAHHEM MOHITHS «MaccoBas IO
PacTBOPEHHOI'0 BeLIECTBa». PacueTsl 10 ypaBHEHUSM XMMHYECKUX PEAKLUUNA, B TOM
YHCJIE TEPMOXUMHUYECKUE PACUETHI.
CamocrosiTesibHas paboTa 00y4alOIIUXCH 12
BrinonHenue MHIMBUyaTbHOTO MMPOEKTA
Tema 2.4 Hemetasmisl. Conepxanue y4e0HOro MaTepuaja 8 JIP 3.1-3.3
1. Hewmeramnsl. [Tonoxkenne HemeTtamioB B [lepuoanyeckoil cucreMe XuMHYECKHUX ﬁg g}gg
anemenToB [[. 1. MenneneeBa U 0COOEHHOCTH CTpOCHHUs aTOMOB. Dusnueckue P 6:1-6:5
CBOICTBa HEMeETaJIOB. AJUIOTPONUS HEMETaUIOB (Ha IpHUMepe KHUCIOopoia, JIP 7.1-7.4
cepsl, pocdopa u yriaepona). ['anorensl. Pu3nveckue U XUMHUUECKUE CBOMCTBA nyvyJ1.81-1.8
TAJIOTEHOB W WX COCAWHCHHWU (OKCHJIOB, KHCJIOPOJICOACPKANINX KHUCIIOT, nyya2.1-2.4
BOJIOPOJHBIX coeauHeHui). [IpuMeHeHne BaKHEWIIMX HEMETAINIOB U UX Ezzﬁ ':’ llfg
COEJTMHEHU. KYYI12.1-2.6
2. | Iloarpynna kucinopona. ®Puznyueckue CBOMCTBA KHUCIOPOJA. AJUIOTPONHUS PYV]1.1-15
KUCIOpOoAa. XHMHUYECKHME CBOMCTBA KHCIOpOAAa W €ro  COCIWHEHUU. PYV][2.1-2.4
IprMeHeHne BaXKHENIINX €r0 COETUHEHHIA. PYV]3.1-35




[Toarpynma xuciopoaa. ®u3nyecKUe CBOMCTBA CeEpbl. AJUIOTPONUS CEPHI.
XHUMHUYECKUE CBOMCTBA cepal U ux COCIMHEHUIN (oxcuaoB,
KHUCITIOPOJICO/IEP)KALIUX ~ KUCIIOT, BOJOPOJAHBIX coenuHeHui). I[lpumenenue
BOKHENIIUX €€ COCMHECHUM.

[Toarpynmna azora. ®u3nyeckue CBOMCTBA a30Ta. XMMUYECKUE CBOWCTBA a30Ta
U €ro COCIMHEHHH (OKCHUIIOB, KHUCIOPOICOJEPKAIIUX KHUCIOT, BOJOPOIHBIX
coenuHeHH). [I[puMeHEeHNe BAXKHEHUIIIUX €r0 COCTMHCHHIA.

[Moarpynma azora. ®usmdeckue cpoiictBa ¢ocdopa. Amtorpornus docdopa.
Xumuueckue — cBoiictBa  Qochopa U €ro  COeAMHEHUH  (OKCHIOB,
KHCIIOPOJICOJICPIKANUX ~ KUCIIOT, BOJOPOJMHBIX coenuHeHui). [IpumeHeHue
BOKHEHIIUX €ro COCTUHEHUN.

[oarpynna yriepona. ®usnueckue CBOMCTBA yriepoja, KpeMHUs. AJIOTPOIHS
yriepoja. XMMHUYECKUE CBOMCTBA yriiepoa, KpEMHHUS U UX COeIMHEHUN
(oKCUIOB, KUCIOPOACOAEPKALIMX KUCIIOT, BOJOPOJHBIX COCTUHEHUI).
[TpuMeHeHre Ba)KHEHIINX X COCTUHEHUH.

IpP 1-12

B 1. Y. [IpakTHyeckue u JadopaTopHble 3aHATHS 2

[Ipaktuueckoe 3ansitue Ne 6 PemieHue -SKCIEPUMEHTANBHBIX 3a7ad 10 TeMe

«Hemeramne»

CamocrosiTesibHas padoTa 00yyauuxcst 8

BrinosiHeHNe MHIMBUYaIbHOTO NPOEKTA

Tema 2.5 Metasutbl. Copep:xaHue yueOHOI0 MaTepuaja 11 JIP 3.1-3.3

1. Mertamnsl. [lonoxenue meramioB B Ilepmonnueckoil cucrteMe XMMHUYECKUX ﬁllz g}gg
anementoB JI. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUSI 3JIEKTPOHHBIX TP 6.1-6.5
o0oJouek aToMoB MeTaioB. Obume pusnueckue cBoicTBa MeTaioB. CriiaBbl JIP 7.1-7.4
METaJUIOB. DJIEKTPOXUMHUYECKUHN sl HAPsDKeHUH MeTaimioB. OO01ue crmocoosl nyvj1.81-1.8
NOJIy4YEeHHUs] MeTalIoB. MeTauyprus. yyJ2.1-2.4

2. Metamiet | A — | | A rpynn [lepuoanueckoii CHCTEMbI XUMHUECKUX DJIEMEHTOB gzzﬁ ? ]lfg
J1. 1. MenneneeBa, ctpoeHue ux aroMoB. Pu3nuecKkne 1 XMMUYECKHUE CBOICTBA KYVI 2126
HIEJIOYHBIX METAJUIOB, MAarHus, Kajuplusg M uX coenuHeHuil. [lpumenenue PYVI 1.1-1.5
IEJOYHBIX METAJUIOB, MarHus, KaJbIUsl, UX COCAMHEHHUH B OBITY M TEXHUKE. PYV]2.1-2.4
JKecTkocTh BOJIBI M CIIOCOOBI €€ YCTPAaHESHHSI. PYV]3.1-3.5

3. [lonoxenne amoMuHus, LMHKa B Ilepuonmyeckoil cucTeMe€ XHUMHUYECKHUX TpP 1-12

snmemenToB J[. WM. Mengaeneera. dusnyeckue M XHUMHYSCKHE CBOWCTBA




AIIOMHUHMS, LIMHKA UM UX coeAuHeHHMH. IIpuMeHeHHe anmoMuHus, LMHKA, MX
COCMHEHUH B OBITY U TEXHHKE.

4, [Tonoxxenue »xene3a B Ilepronuueckoil cHUCTEME XMMHUYECKUX AJIEMEHTOB M
cTpoeHue ero aromoB. duzmyeckre W XMUMHYECKHE CBOMCTBA JKelie3a U €ro
coenuHeHUi. [IpuMeHeHne >kene3a M ero COCIWHECHWM B OBITY M TEXHHKE.
Kopposus metaioB. CiocoObl 3aIIUTEI OT KOPPO3HH.

5. [Tonoxxenue xpoma B [lepronueckoil cucreMe XMMUYECKUX 3JIEMEHTOB U
CTpOEHHUE €ro aTOMOB. PU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMa U €r0
coenuHeHuil. [IpumeHenne xpoma 1 €ero CoeIMHEHUN B OBITY U TEXHUKE.

B 1. Y. [IpakTHyeckue u JadopaTopHble 3aHATHS 6
JIa6oparophnoe 3anarue Ne 8 KauecTBeHHbIE peakliuy Ha aHMOHBI U KATHOHBI AMMOHMS,
METAJUIOB.
JlaGoparopHoe 3ansiTue Ne 9 BzaumopeiicTBue M'UAPOKCUAA aJTIOMUHUS C pacTBOpPaMU
KHCJIOT U IIEJI0Y€EH.
[Ipaktnueckoe 3ansatue Ne 7 PemeHue OHKCIEPUMEHTAIBHBIX 3a4ad IO TEMeE
«MetaiasDy
CamocrosiTesibHas paboTa 00y4aOUIMXCs 11
BrinosiHeHNe MHIMBUYaIbHOTO IPOEKTA
Tema 2.6 Xumus u ConepxaHue y4eGHOro MaTepuaJjia JIP 3.1-3.3
KHU3Hb. 1. | Poap xumMum B 00ecCHeUeHUHM HKOJOTHMUECKOW, YHEPreTHYecKOM U MUIIEBOM gllz g}gg
0€30MacHOCTH, pa3BUTUU MEeAULMHBIL. [IOHATHE O HAayYyHBIX METOJAaX MO3HAHUS TP 6.1-6.5
BEUIECTB U XMMUYECKHUX PEAKIIMH. JIP 7.1-7.4
2. | IlpeacraBnenus 00 OOLIMX HAYYHBIX MPUHIMIIAX MPOMBIIIICHHOTO MOJTYyYEHHS nvyyn1.81-1.8
BAYXHEHIIINX BEIIECCTB. HnyyJa2.1-2.4
3. | YemoBek B MHUpPE BELIECTB M MATEPHUATIOB: BAXKHEWUIINE CTPOUTEIbHBIC 4 gzzﬁ “:’ llfg
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepHalibl, KpackW, CTEKJIO, KepaMmHuKa, KYYI12.1-2.6
MaTepuaisl AJis AIEKTPOHUKH, HAHOMAaTEpHaJIbl, OpPraHMUECKUE U MUHEPAJIbHBIE PYV/1.1-15
yI00peHUsI. PYVY]2.1-2.4
4. | XuMHsI M 3/10pOBbE YEIOBEKA: IPaBWJA MCIOJIb30BAHUS JIEKAPCTBEHHBIX PYY]3.1-3.5
IpenapaToB; IMpaBujia OE30MacCHOrO HCIIOJIb30BAHUS IPENapaTtoB OBITOBOM lpP 1-12
XUMHH B IOBCEHEBHON KHU3HHU.
B 1. Y. [IpakTHyeckue u JadopaTopHble 3aHATHUS -
CamocrosiTesibHasg padoTa 00y4arOIIMXCs 4




Brmonnenue HHAUBUAYAJIBHOI'O IIPOCKTA

Koncynbranus 12
IIpomMe:xxyTOYHAsI aTTeCcTALUSA 6
Bcero 174




4. YCJIOBHUS PEAJIM3AIIMU PABOYEHN ITPOT'PAMMBbBI YYEFEHOI'O
HNPEIMETA

4.1. las peanu3anuu NporpaMmbl y4eOHOI0 nmpeaMeTa nmpexycMoTpeHbl
cJeyInne creurajbHble MOMeIIeHNS:

Kabuner «Ecmecmeosnanuey, OCHaIlIEHHbIH 000PYIOBaHUEM:

- MOCaJOYHbIE MECTa MO KOJIMYECTBY OOydYarolmuxcsi (CTOJIbI, MapThl, CTY-
JbA);

- pabouee MecTO mpenoaaBaTes (CTOJM, CTy);

- JIOCKa;

- TIepeHOCHOe MyJbTuMenuiiHoe obopymoBanne (HoyrOyx BeG-kamepa,
MPOEKTOP, PKpaH Ha IITATUBE) C JUIECH3MOHHBIM MPOTrPaMMHBIM OOECIICUCHHUEM:
Windows 10 Pro x64, MS Office 2010 St;

- Ilepuomuueckas cucrema xuMuueckux 3iueMeHToB . 1. Menneneesa;

- PpEaKTUBBI, XUMHYECKas MOCY/1a, IITATUBbI, BEChI, CIIUPTOBKH, AEPKATEIH,
1IIaTeNu,;

- DJIEKTPOHHOE yueOHoe nmocobue «Xumus. [lepBoe ceHTIOps»;

- TaOJUIIBI, KOJUICKIINH, 3aJaYHUKH, TECThI, THCTPYKIIHH;

- anTeyka uHauBUyanbHas AU-2;

- XaJjaTbl, OYKH, IEPUYATKH.

4.2. MupopmanuoHHoe odecreyeHre peau3auy NporpaMmmbl

4.2.1. OcHOBHBIE YJICKTPOHHBIC U3IaHUA

1. INabpuensn, O.C.. Xumus. 10 knace. bazoBsiii yposenb. 20V / O.C.
["abpuenssan — Mocksa : IIpocsemenue, 2022. — ISBN 978-5-09-099538-2. —
URL: https://book.ru/book/949120 . — TekcrT : 31eKTPOHHBIH.

2. ®enpaman, O.I'.. Xumus. 10 knacc. bazoBeiit ypoenb. DY / O.I'.
®enpiman — Mocksa : I[Ipocemenne, 2022. — ISBN 978-5-09-099536-8. —
URL: https://book.ru/book/949023 . — TekcrT : 31IeKTPOHHBIH.

3. INabpuensn, O.C.. Xumus. 11 knace. bazoBsiii ypoBenb. 20V / O.C.
["abpuenssa — Mocksa : IIpocsemenue, 2022. — ISBN 978-5-09-099539-9. —
URL.: https://book.ru/book/949121 . — TekcT : 3IeKTPOHHBIH.

4, Pymsutuc, I'.E.. Xumus. 11 knacc. bazoBwiii ypopenb. DOV / T'.E.
Pynsutuc, @.I'. ®enpaman — Mocksa : [Ipocsemenune, 2022. — ISBN 978-5-09-
099537-5. — URL.: https://book.ru/book/949024 . — TekcT : 37EKTPOHHBI.
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5. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB YYEBHOI'O ITPEJIMETA

Pe3syabTaTsl
U3ydeHus
y4eOHOro
npeaMera

Kpurepun onenkn

®opMbI U Me-
TOABbI KOH-
TPOJISA U OLleH-
KH pe3yJbTa-
TOB 00y4eHHUsI

IIpP. IIpeameTHbIe pe3ybTaThl

Imp 1

- 3HaHWE ¥ IOHUMAHUE POJIM XMMHUYECKON COCTaBIISAIO-
el B pa3UYHBIX cepax AesTeNbHOCTH;

- 3HaHUE U IOHUMaHME NPaBUII SKOJIOTUYECKH 000CHO-

BAHHOT'O OTHOIIIEHMS K CBOEMY 370POBBIO U IIPUPOTHON
cpene;

- IPUMEHEHME MTPaBUJI (PYHKIIMOHAILHON IrPaMOTHOCTH

JUIsl pellieHus IPAaKTUYECKUX 3a1a4

ITP 2

- 3HaHHE W BJIaJieHUE XUMHYECKHMH 3HAHUSIMHU 711 00b-
SICHEHHSI CBOMCTB, COCTaBa, MOJYYEHUS XUMHUYECKUX CO-
€INHEHU,

- MPUMEHEHNE XUMHYECKUX 3HAHUH 11 0€3011acHOr0 HUC-
MOJIb30BAHUS BAKHEUIIIMX HEOPTraHWUYECKUX U OpraHuye-
CKHX BEIIIECTB B OBITY U MPAKTUUECKON JIEATEILHOCTH
YeJIOBEKA,

- (pyHKIIMOHAIBHOCTh XUMUYECKON TPAMOTHOCTH

IP 3

- 3HAHHE W BBISBIICHUE XapaKTEPHBIX IPU3HAKOB U B3aU-
MOCBSI3b U3YUEHHBIX MTOHSATUHN TP OMMCAHUN CBOWCTB
BEILIECTB U UX MIPEBPAILICHHI;

- 3HAaHUE U NMPUMEHEHHUE XapaKTEPHBIX XUMHUUECKUX MPHU-
3HAKOB TIPH BBISBICHWHM B3aUMOCBS3U C TOHSATHUSMH U
MPEACTABICHUSIMU JPYTHUX €CTECTBEHHOHAYYHBIX TIPEJI-
METOB.

IIP 4

- 3HaHUE, TOHUMAHUE U UCIIOJIb30BaHNE HAMMEHOBAHU I
XUMHUYECKUX COETMHEHUIN MEXTyHaApOJHOTO COI03a TE€O-
PETUYECKOH Y NMPUKIAJHON XUMUU U TPUBHAIbHBIE
Ha3BaHUs Ba)XKHEHMIIINX BELIECTB;

- 3HAHUE ¥ TOHMMAaHUE XMMUYECKUX CUMBOJIOB MPH CO-
CTaBJICHUU (HOPMYJI HEOPTAHUUECKUX M OPTaHUIECKIX
BEIIIECTB, YPABHCHUN XUMUUYECKUX PEAKIIUH;

- IPUMEHEHUE HAUMEHOBAHUS XUMUYECKUX COEIUHEHHI
MPY OMUCAHUU COOTBETCTBYIOIIMX AKCIIEPUMEHTOB U 3a-
MHUCEN YPABHEHUM XUMUYECKUX PEAKLINN;

- (YHKIIMOHATHLHOCTh XUMUYECKOW TPAMOTHOCTH

IIP S

3HaHUE U [IOHMMAaHUE IIPUHAIIEKHOCTU U3YUECHHBIX HE-
OpPraHWYECKHUX U OPraHUYECKUX BELIECTB K OIPEIEIECH-
HBIM KJIacCaM U I'pyIIlaM COCAUHEHUM;

- IPUMEHEHHE 3HAaHNUU ITPU

OIPEJIEIICHUU BUJIOB XUMUYECKUX CBSA3EH, TUIIOB KPH-
CTAJUINYECKHUX PEIIETOK BEIIECTB;

- IPUMEHEHHE 3HAaHUM TpHU KIacCu(PUKAUN XUMUYECKIX
peakuuii

ITP 6

- 3HAHUC U IOHUMAaHUEC OCHOBHBIX MCTO/I0OB HAYYHOTI'O I10-
3HAaHUA BEIICCTB U XUMHNYCCKHNX HBHGHHﬁ;

Tekymunii KoH-
TPOJIb METOAOM
YCTHOTI'O OIpOCa,
nuddepeHmpo-

BaHHBIN 3a4eT




- MPUMEHEHHE 3HAHUN NP BIIAJICHUN OCHOBHBIMH METO-
JJaMU HAyYHOT'O MTO3HAHUS BEIIECTB U XUMHYECKUX SIBJIE-
HUHI

P 7

- 3HAHUE W NTOHUMAHUE IIPU [IPOBEJIEHUHN PACUETOB 110
XUMUYECKUM (POpMyJIaM U YpaBHEHUSIM XUMHUYECKHUX pPe-
aKIHH,

- IPUMEHEHUE CUCTEMHBIX XUMUYECKUX 3HAHUM JIJIs1 PHU-
HSTHUS PELICHUI B KOHKPETHBIX JKU3HEHHBIX CUTYaLIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX TPUMEHECHUEM;

ITP 8

- 3HAaHWE W TUIAHUPOBAaHHME XOJa XUMHYECKOTO 3KCIIEpH-
MEHTa;

- IPUMEHCHHE YMEHUIl IUIAHUPOBATh U BBIIOIHATH XH-
MUYECKUN OKCIICPUMCHT B COOTBCTCTBUH C IIpaBHUJIaMH
TEXHHUKH OE30MaCHOCTH MPH OOPAILICHUH C BEIIECTBAMU U
71a00paTOPHBIM 000PYI0OBAaHUEM,

- IPUMEHEHUE YMEHUI NPEICTABIATh PE3YJIbTaThl XUMH-
YEeCKOT0 AKCIEpUMEHTa B (pOpME 3alucu ypaBHEHHH CO-
OTBETCTBYIOUIMX PEaKUUil U GOPMYIHPOBATH BHIBOJBI Ha
OCHOBE 3THX Pe3yJIbTaTOB,

I1P 9

- 3HAHUE W BJIAJICHUE XUMUYECKUMU 3HAHUSAMU IS 00b-
SICHEHHUS CBOICTB, COCTaBa, MOJyYEHHS, IPUMEHEHUSI XU-
MUYECKHX COCIUHEHUMH;

- IPUMEHEHNE YMEHHUH aHaIN3UPOBATh XUMUUECKYIO UH-
dbopMaluio, MoITy4yaeMyro U3 pa3HbIX HCTOYHUKOB;

- (DyHKIIMOHAJIBHOCTh XUMHUYECKON I'PaMOTHOCTH

I1P10

- 3HaHHe U MOHUMAaHUE MTPABUII HKOJIOTHUUECKHU 1€I1eC000-
Pa3HOTro MOBEEHUS B OBITY U TPYJIOBOM JESATEIILHOCTH B
LEJISIX COXPAHEHUs! CBOETO 3/10POBbS U OKPYXkKarolen
IIPUPOJIHOM CpEeJIbI;

- 3HaHUE U TOHUMAHUE ONIACHOCTU BO3JEHCTBUS HA KU-

BbI€ OPraHU3MbI OIIPE/ICIICHHBIX BEIIECTB, CMBICIA TOKa-
3aTelis NpeebHON TOMYyCTUMON KOHLIEHTPALIUH;
- IPUMEHEHHE COOIIOJICHHS] MTPaBUII SKOJIOTMYECKU 1IeJIe-
CO00pa3HOro MOBEJEHUS B OBITY U TPYAOBOH JI€ATEIHHO-
CTH B LIENISIX COXPAHEHMS CBOETO 3JI0POBBS M OKPYKAKO-
IEeN TPUPOJTHON CPEBI

I1P 11

- 3HaHWE U IIOHMMaHHe 00 OCHOBHBIX JOCTYIIHBIX METO-
JaX IIO3HaHHA BCIICCTB U XUMHUYCCKHUX }IBHGHI/II\/'I;

- IPUMCHCHUC 3HAHUK 00 OCHOBHBIX AOCTYIIHBIX ME€TOax
II03HaHHA BCIICCTB U XUMHNYCCKHUX SIBIICHUI

IIP 12

- 3HaHHe U MOHUMAaHHUE 3aMncell XUMUYECKUX popmMyT,
- IPUMEHEHHE B UCIOJIb30BaHUH Pelibe(hHO-TOUEUHON
cuctembl o0o3Hauenuii JI. bpaitns mist 3anucu xumuye-
CKUX (hopMyI

JIP JIn4HOCTHBIE Pe3yJIbTATHI

JP1.1-1.4
JIP2.1-23
JIP 3.1-3.3
JIP 4.1- 4.8
JIP 5.1-5.3
JIP 6.1-6.4

JlocTukeHne TUYHOCTHBIX Pe3y/IbTaTOB HE BBIHOCUTCS Ha
UTOTOBYIO OIIEHKY O0YYaIOIIUXCsl, a SIBJISAETCS MPEAMETOM
OIIEHKH s dexTuBHOCTH BOCIIUTATEIBHO-
00pa3oBaTeNbHON JESITEIbHOCTH 00pa30BaTebHON opra-
HU3allM1 ¥ 00pa30BaTENbHBIX CHUCTEM Pa3HOTO YPOBHSL.
O1eHKa JUYHOCTHBIX Pe3yJIbTaTOB 00pa3oBaTENbHON Je-

VYeTHbII onpoc
TectupoBanue
[IpakTrueckue pa-
OOTBI
[IpezenTanms
DpOHTAIBHBIN




JIP 7.1-7.5

ATEJIBHOCTU OCYILLECTBIIAECTCS B XOA€ BHEUIHUX HEMEPCO-
HU(HUIMPOBAHHBIX MOHUTOPUHTOBBIX HCCIIEIOBAHU.

OIpoc
KonTponbhast pa-
6oTa

Ilo3HaBaTebHbIE YHHBepcaJbHbIe yueOHble AeiictBus (ITYY 1)

MYy 1.1-1.8
MYV 2.1-2.4
MYy 3.1-3.6

OneHka JOCTHKEHHUSI METalpeIMETHBIX pe3yJIbTaToOB
OCYIIECTBIISICTCS aIMUHUCTpAIel 00pa3oBaTeILHON Op-
raHU3al1H B X0/1€ BHYTPEHHET0 MOHUTOPUHTA

VYcerHblit onpoc
TectupoBanue
[IpakTuueckue pa-
OOTBI
[IpezenTanus
OpOoHTAIBHBIN
onpoc
Konrtposnbnas pa-
6ota

KovMMmyHukaTnBHbIe YHHBepcaibHble YueOHble aeiicTBus (KYY/{

KYYI1.1-1.3
KYVY]12.1-2.6

OneHka [OCTHKEHUS METalpelIMETHBIX pe3yJbTaToB
OCYIIECTBIISICTCS aIMUHUCTpANeld 00pa3oBaTeIbHOM Op-
TaHU3aI1H B X0J/Ie€ BHYTPEHHET0 MOHUTOPUHTA

YcrHblit onpoc
TectupoBanue
[IpakTrueckue pa-
OOTBI
[Ipe3enTanus
@pOHTAIBHBIN
onpoc
Kontponbnas pa-
6ota

PeryssitTuBHble YHHBepcaJbHble yueOHble aeiicteus (PYVY/):

PYVYI 1.1-15
PYV]2.1-2.4
PYVY]I3.1-35

OneHka [OCTHKEHUS METalpelIMETHBIX pe3yJbTaToOB
OCYIIECTBJISIETCSl aJMUHUCTpaIueii o0pa3oBaTeIbHON Op-
raHU3alMK B XOJI€ BHYTPEHHETO MOHUTOPUHTA

YcrHbIit onpoc
TectupoBanue
IIpakTrueckue pa-
00ThI
[Ipe3enTanus
@pOoHTANBHBIN
onpoc
Kontponbnas pa-
6oTa




