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1. MACIHOPT PABOYEM NPOT'PAMMBI YUEBHOM JJUCHUATIJIAHBI

Xumus
1.1. O6s1acTh NpUuMeHeHus padoyeil MpPorpaMmbl
Pabouas mporpamma y4ueOHOM AMCHUIUIMHBI «XUMUS» peaTu3yercs B MpeaenaXx OCHOBHOM
npodeccuoHabHONW 00paszoBarenbHON Tporpammbl podeccuit CITO.
Pabouas mporpamMma OpueHTHPOBaHA HA JOCTHXKEHHE CIEIYIOUINX IIeNeil:

- OCBOCHHE 3HAHMH O XUMHUYECKON COCTABISIIONIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUDPAa,
BOKHEUIIINX XUMHUECKUX MOHATUSIX, 3aKOHAX U TEOPHUSIX;

- OBJIaJleHHMe YMEHHMSIMM T[PUMEHSTHh TOJy4YeHHbIE 3HAHHUS i OOBICHEHHS Pa3HOOOpa3HBIX
XUMUYECKUX SBJICHUHM M CBOMCTB BEIIECTB, OLUEHKH pPOJM XHMHH B Pa3BUTUH COBPEMEHHBIX
TEXHOJIOTHI U MOJTy4YE€HUH HOBBIX MAaTEpPUAJIOB;

- pa3BUTHE IO3HABATEJIbHBIX HHTEPECOB M HHTEIEKTYAJbHBIX CIOCOOHOCTEH B IpoIecce
CaMOCTOSITENIFHOTO MPHOOPETEHUSI XUMUYECKHX 3HAaHUM C MCIOIb30BaHUEM PA3JIMYHBIX HCTOYHHUKOB
uH(pOpMalliHU, B TOM YHCIIE KOMITbIOTEPHBIX;

- BOCHHTaHHe YO0€KIEHHOCTH TIIO3UTHUBHOM pOJIM XMMHUU B KH3HH COBPEMEHHOTrO OOIIECTBa,
HEOO0XOIMMOCTH XMMUYECKH IPaMOTHOTO OTHOLICHUSI K COOCTBEHHOMY 37I0POBBIO U OKPYKAIOLIEH
cpene;

- NpUMeHeHHe MOJIyYEeHHBbIX 3HAHMH M yMeHHMiH U1 0€30IaCHOTO HCIOJIb30BAHUS BEUIECTB H
MaTepuaioB B ObITY, Ha IPOU3BOJICTBE U B CEIBCKOM XO3SHUCTBE, U1 PELICHHS TPAKTUYECKUX 3a71a4 B
IIOBCETHEBHOM KU3HU, I NMPEAYNPEKACHUS SBICHUIN, HAHOCALIUX BpPEJ 30pOBBIO YEJIOBEKA U
OKpY>Karollen cpene.

OcHoBy paboueil MporpaMMbl COCTaBISIET COJEP)KaHHE, COTJIAaCOBaHHOE C TPEeOOBaHUSIMHU
denepanbHOr0 KOMIIOHEHTA TOCYIapCTBEHHOTO CTaHAAapTa CpeaHero (IOJHOTo) o0Iero oopasoBaHus
06a30BOTO YPOBHSI.

OT160p comeprkaHusi MPOBOIMIICS Ha OCHOBE CIIEIYIOIINX BEAYIINUX UICH:

- MarepuaibHOE SMHCTBO BEUIECTB MPUPOIBI M UX TCHETUYECKas CBSI3b;

= MNPUYIUHHO-CIICACTBCHHBIC CBA3U MCIKAY COCTaBOM, CTPOCHHUCM, CBOICTBAMU U

- MNPUMCHCHUCM BCIICCTB,

- TI03HAaBa€MOCTh MHpPA U 3aKOHOMEPHOCTEH XUMHUUECKUX MPOIECCOB;

- OOBSCHSIONIAS U IPOTHO3UPYIOIIAS POJIb TEOPETHUSCKUX 3HAHUM /I (PaKTOJIOTMYECKOTO MaTepHaa;

- KOHKpPETHOE XHMHYECKOE COCIMHEHHE NpPEICTaBiIsieT co00i 3BEHO B HENMPEPHIBHOW IEMH
NPEBpAICHUI BEIIECTB, OHO y4YacTBYeT B KPYrOBOPOT€ XHMHYECKHUX BEIIECTB U B XHMHUYECKOMH
3BOJIIOINY;

- 3aKOHBI IPUPOJIbl OOBEKTHUBHBI U TO3HABACMBI; 3HAHUE 3aKOHOB XUMHH JIA€T BO3MOXHOCTbD YITPABIISATh
MPEBPAICHUSIMI BEIIECTB, HAXOAUTh YKOJIOTHUECKU OE30IMaCHbIE CITIOCOOBI MTPOU3BO/ICTBA BEIIECTB U
MaTepHaJioB U OXPaHbI OKPYKAIOMIEH CPeIbl OT XUMHUECKOTO 3arps3HCHUS;

- HayKa M TpaKTUKa B3aMMOCBS3aHBI: TPEOOBaHMS MPAKTUKU - ABIKYIIAas CHJIa PAa3BUTUS HAYKH,
YCIICXU MMPAKTUKHA OGyCJ’IOBJ’IeHBI AOCTUIKCHUSAMHA HAYKH,

- pa3BHTHE XUMHUYECKOW HAyKH M XUMH3AIMsI HApPOJHOTO XO3SHCTBA CIIy)KaT MHTEpECcaM YellOBeKa H
o01miecTBa B LIE€JIOM, UMEIOT TYMaHHCTUUYECKUN XapakTep M NMPHU3BaHbl CIIOCOOCTBOBAThH PEIICHUIO
rI00ATBHBIX TTPOOJIEM YETIOBEYESCTRA.

Peanuzanusi neqyKTHMBHOTO TOIXOJa K H3YYEHHIO XUMHUHU CIIOCOOCTBYET Pa3BUTHIO TaKHUX
JIOTUYECKUX OMepaluii MBIIUICHNS, KaK aHAJIU3 U CUHTE3, 0000IIeHe U KOHKPETU3allks, CPaBHEHHUE U
aHaJIOTHs, CUCTeMAaTHU3alusl U KilaccupuKkauus u Jap.

B mporpamme TeopeTHuecKkHe CBENCHHUS JOTOJHSIOTCS IEMOHCTPAIMSIMHE, JIad0opaTOPHBIMU
OTBITAMH U MPAKTUYECKUMH paboTaMHu.

[Ipy u3yyeHUM XUMHHM 3HAYUTEIBHOE MECTO OTBOJUTCA XUMHUYECKOMY SKcnepumeHTy. OH
OTKPBIBAET BO3MOKHOCTH (DOPMUPOBATH y 00yUalOUINXCs ClIeIUaTbHbIE IPEAMETHBIE YMEHUS padoTaTh C



BEIICCTBAMH, BBIMIOJHATG MPOCTHIE XUMHYECKHE OINBITHI, YYHT OC30MacCHOMY W DKOJOTHYECKU
rpaMOTHOMY OOpaIleHHIO C BEIIECTBAMH, MaTepHallaMH U IpoIleccaMy B OBITY M Ha TIPOU3BOJICTBE.

[Tporpamma coep>KUT TeMaTHKY pedepaToB il OpraHu3aluu CaMOCTOSTEILHON ACATEIbHOCTH
00yJarouxcs.

B mpomecce u3ydeHHs XuMHUM BaxkHO (opMupoBaTh HH(GOPMAIMOHHYIO KOMIIETEHTHOCTD
oOyuatomuxcs. [loaToMy Tpu OpraHu3anuu CaMOCTOATEIHHOW pabOThl HEOOXOAMMO AaKIIEHTUPOBATH
BHUMaHHE 00y4aroIuXcs Ha MOMCKe WH(POpPMAIUU B CPEICTBAX MaccMenna, MHTepHere, B yueOHOM 1
CIELUANBHON JTUTEpaType C COOTBETCTBYIOIUM O(OPMIIEHUEM U NIPECTABICHUEM PE3yJIbTaTOB.

[IporpamMma  MOXXET  HWCHOJB30BATHCS  APYTUMH  OOpA30BATEIbHBIMH  YUPEKICHHSIMU
PO eCCHOHAIBHOTO U IOMOJIHUTEIILHOTO 00pa30BaHuUsl, PEATU3yIOIIMMH 00pa30BaTEIbHYIO MPOTPAMMY
cpenHero (MOJHOT0) 001Iero 0opa3oBaHusl.

MecT0 TUCUMIVIMHBI B CTPYKTYPe OCHOBHOI NMPpo¢ecCHoHAIbHOI 00pa3oBaTeIbHON MPOrpaMMbl:
yueOHas IUCHUIUIMHA «XHUMHUS» BXOTUT B 00IICO0pa3oBaTEIbHBIA IIMKJI W OTHOCHUTCS K 0a30BbIM
0011e00pa30BaTEeIbHBIM JUCITUTIIIHHAM.
Coneprkanue mporpaMMbl «XHUMUS» HAPABJICHO HA JOCTHIKEHHUE CIEAYIONINX HesIei:
* OCBOCHHE 3HAHUW O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTMHE MHpa U METOoJax
€CTECTBCHHBIX HAayK; 3HAKOMCTBO C Hamboliee BaXHBIMH UACSIMHU U JIOCTHIKEHUSIMHU
€CTECTBO3HAHMUS, OKA3aBIIMMU OIPEAEISIONIEe BIUIHNE HA Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;
* OBJIQ/ICHUE YMECHUSIMH IPUMEHSTH MMOTYYCHHBIC 3HAHUS JJIs1 OOBSICHEHUS SIBICHUN
OKpY’KaIOIIEr0 MHUpa, BOCHPUATHS MH(GOPMALMU €CTECTBEHHO-HAYYHOTO U MPO(ecCHOHAIBHO
3HaYMMOTO COJCp)KaHUS; pPAa3BUTHE WHTEIUIEKTYaJbHBIX, TBOPYECKHX CHOCOOHOCTEH H
KPUTHYECKOTO MBIIIJICHUS B X0/l MPOBEICHUS MPOCTEUIINX MCCIEIOBAHUN, aHAIN3a SBICHUI,
BOCHIPUSATHS U UHTEPIIPETALUN €CTECTBEHHO-HAYYHOU WH(OpMAIINK;
* BOCIIUTaHUE YOEKICHHOCTH B BO3MOKHOCTH IMO3HAHUSI 3aKOHHOM MPUPOABI M HCIIOIb30BaHU
JOCTH>KEHHMI €CTECTBEHHBIX HAyK JUIsl pa3BUTUS LIUBWIIM3AIMU U TTOBBIIICHUS KAYECTBA )KU3HU;
* NPUMEHEHHE €CTECTBEHHO-HAyYHbIX 3HaHUH B NPO(ECCHOHANBHOW AESITENTbHOCTH U
MOBCEHEBHON JKM3HM sl oOecreyeHus Oe30MacHOCTH >KU3HEACSITEIbHOCTH; TIPaMOTHOTO
MCIOJIb30BaHUS COBPEMEHHBIX TEXHOJIOTHI; OXPaHbl 3I0POBbS, OKPYKaIOIIEH CPEeIbl.

OcBoenne coaepkanus ydeOHOUW muciuruinHbl «EctecTBo3Hanue. Dusmka» obecriednBacT
JOCTH>KEHHE CIEAYIOIINX Pe3yIbTaTOB:

¢ IUYHOCMHDbBIX.

— YCTOWYHMBBIA MHTEPEC K UCTOPHH M JOCTIIKEHUSIM B OOJIACTH €CTECTBEHHBIX HAYK, YYBCTBO
TOPAOCTH 32 POCCUIICKHE €CTeCTBEHHBIE HAYKH;

— TOTOBHOCTH K TMPOJODKCHHIO 00pa3oBaHMs, TOBBIIICHUIO KBATM(PUKAINK B H30paHHON
npohecCHOHATLHOM JIEATEIILHOCTH C UCIIOJIb30BAaHNEM 3HAHUN B 00J1aCTH €CTECTBECHHBIX HAYK;

— OOBEKTUBHOE OCO3HAHWE 3HAYMMOCTH KOMIICTEHIIMA B OOJIACTH E€CTECTBEHHBIX HAyK IS
YCJIOBCKa U O6H_I€CTBa, YMCHUC UCIIOJIBb30BATh TCXHOJIOTHYCCKUC JOCTUXKCHUS B OGHaCTI/I (bHSI/IKI/I,
XUMHH, OUOJIOTHH IS TTOBBIIIEHUSI COOCTBEHHOTO WHTEIJUIEKTYaJIbHOTO Pa3BUTHSI B BBIOpaHHOU
npohecCHOHATLHON NIEeATEILHOCTH;

— YMEHHE MTPOaHATU3UPOBATh TEXHOTCHHBIC ITOCIIEACTBUS Il OKPYKAIOIIEeH cpe/ibl, OBITOBOW U
HpOHSBOHCTBeHHOﬁ ACATCIBbHOCTH 4YCJIOBCKA,

— TOTOBHOCTH CaMOCTOSITENIFHO JO0OBIBAaTh HOBBIE UIS CeOsi €CTECTBEHHO-HAyYHBIC 3HAHHS C
HCIOJIb30BAHUECM JIA 5TOT'0 NJOCTYIIHBIX HCTOYHUKOB I/IHq)OpMaLII/II/I;

— YMEHHE YIPaBIATh CBOCH MMO3HABATEIBHOHN NIEATEIHLHOCTHIO, TPOBOIUTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'O MHTEIUIEKTYaJIbHOTO PA3BUTHUS;

— YMCHHE BBICTpAaUBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHHS B KOMAaHJE 1O PEIICHUIO OOIIMX
3a/1a4 B 00JIACTH €CTECTBO3HAHUS;

b Memanpeomemubtx:

— OBJIAACHHUC YMCHHAMH W HABBIKAMH PA3JIMYHBIX BHIO0B MO3HaBaTeIbHOU ACATCIIbHOCTU JIsA
U3YUYEHHSI Pa3HBIX CTOPOH OKPYXKAIOIIEr0 €CTECTBEHHOTO MUPA;



— TNpHUMEHEHHE OCHOBHBIX METOJIOB IMO3HaHWs (HAOJIIOACHUWS, HAYYHOTO SKCIEPUMEHTA) IS
HU3YUCHUA PA3JIMIHBIX CTOPOH CCTCCTBGHHO-HaquOﬁ KapTUHbI MHpa, C KOTOPLIMU BO3HUKACT
HEO0OXOIMMOCTh CTAIKUBATHCA B MPOdeCcCHOHATBHOM cdepe;

— YMEHHE ONPEENSTh eI U 3aJIa4H I TEIbHOCTH, BRIOMPATh CPEACTBA ISl UX JOCTIKCHUS Ha
NPaKTHKE;

— YMCHHUC MUCIIOJIB30BaTh pPAaA3JIMUYHBIC HWCTOYHUKH [JIA TIOJIYYCHHUA GCTGCTBGHHOHaquOﬁ
WHQPOPMAIIUU ¥ OIICHUBATh €€ JOCTOBEPHOCTD ISl IOCTHIKEHHSI TOCTABJICHHBIX IIEJIeH U 3a/1a4,

* npeOMemHbIX:

— c¢(hOpMUPOBAHHOCTD MIPEICTABJICHUH O 11€JIOCTHON COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHE
MUpa, IPUPOJE KaK eMHON LETOCTHOM cucTeMe, B3aMMOCBSI3H YeIOBeKa, MPUPObI U 00IIECTBa,
MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTadax BeeneHHoI;

— BIaJEHUE 3HAHUAMHU O HaumOoJjiee BaXKHBIX OTKPBITHSX M JOCTIKEHUSX B 00JacTH
€CTECTBO3HAHMSI, TIOBJIMSABLINX Ha IBOJIIOLMIO ITPECTABICHUH O IPUPOJIE, HA Pa3BUTHE TEXHUKU U
TEXHOJIOTHIA;

— c(hOpPMHPOBAHHOCTb yYMEHUS NPUMEHATH ECTECTBEHHO-HAyYHbIE 3HAHUS JUIsI OOBSICHEHUS
OKPY’KaOIIHUX SBJICHUM, COXpaHEHUs 310pPOBBA, o0ecrnieueHus 6e301acHOCTH
KHU3HEIEATEIILHOCTH, OEPEKHOTO OTHOIIEHHSI K IPUPOJE, PAIlHOHAIIEHOTO PUPOAONOIH30BAHNS,
a TaK)kKe BBITIOJHEHUS POJIM TPaMOTHOTO MTOTPEOUTEIS;

— c(OpMHUPOBAHHOCTh TPEJICTABICHUI O HAYYHOM METOJie MO3HAHUS MPHUPOJABI U CPENCTBaxX
W3Yy4YEHUsT MEraMMpa, MaKpoOMHpa U MHUKPOMHPA; BIIAJICHHE NPHEMaMHU €CTECTBEHHO-HAay4HBIX
HaOJII01eHUH, OTIBITOB, HCCIEIOBAHUN M OIICHKH JJOCTOBEPHOCTH MOJYYCHHBIX PE3YJIbTAaTOB;

— BJIAQJCHUE TMOHATHWHBIM anmnaparoM €CTECTBEHHBIX HAyK, IMO3BOJIAIOIIMM I103HABaThb MHUD,
y4acTBOBaTh B JUCKYCCHSIX IO €CTECTBEHHO-HAayYHBIM BOIPOCAM, HCIIOJIb30BAaTh Pa3IUYHbIE
UCTOYHUKNA HMH(OpMaMM A MOATOTOBKH COOCTBEHHBIX pPabOT, KPUTUYECKHM OTHOCUTBHCS K
coobmienussMm CMU, conepxamum HaydyHyt0 HH(POPMAIHIO;

— c(QOpMHPOBAHHOCTh YMEHHII NMOHMMATh 3HAYUMOCTb €CTECTBEHHO-HAyYHOTO 3HAHUA JUIS
KaXJIOT0 YeJI0OBeKa HE3aBUCUMO OT €ro Mpo(eCCHOHANBHON NeATENIbHOCTH, pa3nndarh (GakThl U
OLICHKH, CPAaBHUBATH OLICHOYHBIE BBIBOJbI, BUJIETh UX CBSI3b C KPUTEPHUSIMHU OLIEHOK U CBS3b
KPUTEPUEB C OIPEIEIEHHON CUCTEMOM LICHHOCTEH.

1.4 Benyuiue negaroruyeckKue T€XHOJOTHH, HCMOJIb3yeMble MpenoiaBaTesieM:
— UHPOPMAIIMOHHO-KOMMYHHUKALIMOHHASI TEXHOJIOTHS;

— TEXHOJIOTHUS PA3BUTHUS KPUTHUECKOTO MBIIICHUS;

— TEXHOJIOTHUS MPOOJIEMHOTO 00YUCHUS;

— KeMC-TEeXHOJIOT U,

— TEXHOJIOTUSI UHTETPUPOBAHHOTO 00YUEHHUS;

— Tearoruka COTpyIHUIECTBa;

— TEXHOJIOTUU YPOBHEBOU nuddepeHIanim;

— TPYIIIOBBIC TEXHOJIOTHH.

1.5. PexomMeH1yeMoOe KOJINYECTBO YACOB HA OCBOEHHE MPOrPAMMBI IHCHHUILIMHBI:
MaKCUMaJIbHOW y4eOHOU Harpy3ku oOydwaromierocst 117 gacoB, B ToM uucie: o0s3aTenbHON
ayTUTOpPHONM y4eOHOW Harpy3ku oOydaromierocsi 78 4YacoB; CaMOCTOSITENILHON pabOThI
oOyuatomerocs: 39 yacos.



2. CTPYKTYPA U IPUMEPHOE COJEP)XAHHUE YYEBHOM JUCIHUTIIUHBI

2.1. O0bem yueOHOM TUCHUIIMHBI M BUIbI Y4e0OHO# padoThl

Bup yueOHo# padoThI

Koaun4decTBo 4acoB

MakcuManbHasi yueOHasi Harpy3ka (Bcero) 117
Oo0s3aTe1bHAA ayAUTOPHAA Y4eOHasi HATPYy3Ka (Bcero) 78
B TOM YHCIIE:

7a00paTOpPHBIC 3aHITHS

MPaKTUYECKUE 3aHITHUS 20
CamocrosiTesibHasi paboTa o0yualonierocs (Bcero) 39
B TOM YHCIIE:

BHEAyJUTOpPHAsl CAaMOCTOATENbHAs padboTa 39

IIpome:xyToyHast arrecTanus B ¢popMe 1 pepeHIUPOBAHHOIO 3a4eTa




2.2. Pabo4uii TeMaTHUYECKHUIl TUIaH U coJlepKaHue Y4eOHOl TN CIUIITHHBI « XUMUSD)

HaumeHnoBanue Conep:xaHue yueOHOT0 MaTepuaJa, 1adopaTopHbie U NPaKTHYecKHe PadoThbl, O6bem | YpoBeHb
pa3/iesioB U TeM CaMOCTOSITeJIbHAS Pad0oTa 00y4alIMuXcs 4acoB | OCBOEHMS
1 2 3 4
BBenenne Hayunble MeTObI TO3HAHUS BEMIECTB U XUMUYECKUX SIBJICHUN. PONb 3KCIIEpUMEHTA U TEOPUHU B XUMUH. 1 2
MonenpoBaHue XUMUYECKUX MTPOLIECCOB.
Paznea 1. OBIIIAS U 44
HEOPI'AHUYECKAS
XUMUA
1.1. OcHoBHBIE 6
MOHATHUSA U 32AKOHBI OcHoBHbIe MoHATHS XMMHMH. BemectBo. Atom. Monekyna. XUMHUYECKUN 3JIEMEHT. AJUIOTPOMMUS. 1 2
XMMUHU [Ipoctbie U cnoxHble BemiecTBa. KadecTBEHHBIM M KOJWYECTBEHHBINM COCTAB BELIECTB. XUMHUYECKUE
3HaKku U popmynsl. OTHOCUTENBHBIE aTOMHAs M MOJIeKyJsipHasi Macchl. KonmuecTBo BemiecTsa.
OcHoBHbIe 3aK0HBI XUMHH. CTEXHOMETPUS. 3aKOH COXPAHEHUS MacChl BELIECTB. 3aKOH IIOCTOSTHCTBA 2 2
COCTaBa BEIIECTB MOJICKYJISIPHON CTPYKTYpbl. 3aKOH ABOTaJpo U CIEICTBUSA UX HETO.
PacuerHple 3amaun Ha HAXOXIAECHHUE OTHOCUTEIBHOM MOJEKYJSPHOW MAcChl, OMPEAEIICHUE MACCOBOM
JI0JIA XUMUYECKHX AJIEMEHTOB B CJI0KHOM BEILIECTBE.
JdemoHcTpanuu. Mozenu aTOMOB XMMHUYECKHMX JIEMEHTOB. MOJEIN MOJEKYN MPOCTBIX M CIIOXKHBIX
BemiecTB (mapocrepkHeBble M Ctioapra—bpurne6a). Komnekiusi mpocThiX M CHOXKHBIX BEIIECTB.
Hekotopsie BemecTBa koaudecTBoM | Mok, Mojens MosipHOTO 00BheMa ra3oB. Amtorpomnus gocdopa,
KHCJIOPO/1a, OJIOBA.
[IpodunsHbie U npodeccnoHaTbHO 3HAYUMBIE DJIEMEHTHI COACpPKAHUS. AJUIOTPONHbIE MOAUPUKALIUN
yriaepoaa (anmmas, rpadur), Kuciopoaa (KUCIOpoa, 030H), ojoBa (cepoe u Oenoe oyoBo). IloHsTHE O
XUMHUYECKON TEXHOJIOTUH, OMOTEXHOJIOTUH U HAHOTEXHOJIOTHH.
IIpakTnyeckas padora Nel. OuncTka BelecTs 1 1
IIpakTuyeckasi padora Ne2. Pemenue 3anay u ynpaxkaeHuii. CocTaBieHHE dJEKTPOHHO- TPAPUISCKUX 2 2
bopmyn
CamocTrosiTesqibHasi padoTa 00yYarOIMXCS 3
buotexHoorus u reHHast HHx)KeHepus - TexHoJoruu X XI Beka. HaHOTEXHOJIOT Ul Kak MPUOPUTETHOE
HaIpaBJIEHUE Pa3BUTHA HayKu U nipou3BojcTBa B Poccuiickoit denepannn. CoBpeMEHHbBIE METO/IbI
o0e33apaXUBaHUs BOJIBI.
1.2. Ilepnoanveckuii 5
3aKO0H U Mepuonuueckuii 3axkon [I.U. MenaeneeBa. Otkpoitue J[.1. Menneneessim [lepuoandeckoro 3akoHa. 1 2

[Hepuoauveckas
cHUCTeMa XUMHYEeCKUX
semenToB ..

[lepuonnueckuii 3akoH B hopmynuposke .M. Menneneesa.
[lepuonnueckas TabnMIa XMMHUYECKHX 3JEMEHTOB — rpaduyeckoe OTOOpaKEHHE NEepUOJIUYECKOro
3akoHa. CTpyKTypa NEepHOIUYEcKO TaOnMIbl: mepuoasl (Manble M OOjbIIUE), Ipynmbl (TIaBHAS H




MenneaeeBa u
CTPOEHHE aTOMa

moOoyHas).

Crpoenne atoma u nepuoanyeckuii 3axkoH /.M. MenpgeneeBa. AToM — cioxHas dactuua. Sapo
(TpOTOHBI M HEUTPOHBI) U DJIEKTPOHHAs 00010uKa. M30TOmBl. CTpOoeHHE JIEKTPOHHBIX 000I0YEK aTOMOB
JJIEMEHTOB MaJbIX Mepruo0B. OCOOCHHOCTH CTPOEHUS SJEKTPOHHBIX O0OJOYEK aTOMOB 3JIEMEHTOB
OONBIINX TEpHoa0B (MEPeXoaHbIX 3ieMeHTOB). [loHsTne 00 opOuTamsx. S-, p- u d-OpOuranu.
DNeKTPOHHBIE KOH(UTYpAITUTN ATOMOB XUMUYECKUX JIEMEHTOB.

CoBpemeHHas (opMyIUpPOBKa MNEPUOAMYECKOTO 3aKOHA. 3HAUYCHHE MEPHUOJUYECKOro 3aKoHa U
MEPUOINYECKON CUCTEMBI XUMHUECKUX 3i1eMeHTOB J[.M1. MeHeneeBa s pa3BUTUS HAYKA U IOHUMAHHUS
XUMHYECKON KapTHHBI MUPA.

Jemoncrpanuu. Paznmunsie ¢opmbl Ilepuoanueckoid cucTeMbl XHMUYecKHX d3iemeHToB [I.U.
MenneneeBa. JlunaMmuueckue TabIUIIBI 1T MOACIUpOBaHUs [leproandeckoit cucTeMbl. DIeKTpu3alus
TEJ ¥ UX B3aUMO/ICHCTBHE.

IIpopuabHbie U NPodecCHOHANIBHO 3HAYUMBbIE 3JJIEMEHThI CoJepKaHusl. PaaroaKkTUBHOCTG.
Hcnonbs3oBanre paguoakTUBHBIX M30TONOB B TEXHUYECKUX LIENsAX. PEHTreHOBCKOE M3Iy4eHUE U €ro
WCIIOJIb30BAaHUE B TEXHUKE U MeAuUMHE. MoaeIMpoBaHuEe KaK METOJ MPOrHO3UPOBAHUS CUTYallMU Ha
MIPOU3BO/ICTBE.

IIpakTuyeckasi padora Ne3. AMdorepHOCTH

IIpakTuyeckasi padora Ned, MogenupoBanue noctpoeHus Ilepuonnueckoi TaOIUIBI XUMUYECKUX
37eMeHTOB. OmnpenesieHue CBOMCTB XMMHUUYECKOTO 3JIEMEHTa MO €ro mnojoxkeHuto B [lepronnueckoi
CHCTEME.

CamocrosiTesibHast padoTa 00y4arOIIUXCH.

Kuzup u pesrenvHocTh J.M. MenneneeBa. «llepuogmdeckoMmy 3akoHy Oyayliee HE TPO3HT
PA3PYHICHUCM...». Hcnonn3oBanue PAAOAKTUBHBIX H30TOIIOB B TCXHHUYCCKUX LCIIAX. Pentrenosckoe
H3JIYUYCHUC U CI'0 UCIIOJb30BAHUC B TCXHUKC U MCAWILINHC.

1.3. Ctpoenne
BellecTBa

Honnas xumnueckasi cBsi3b. KaTnoHsl, uX 00pa3oBaHKE M3 aTOMOB B PE3yJIbTaTe MPOIECCa OKUCIICHUS.
AHUOHBI, UX 00pa3oBaHMe U3 aTOMOB B pe3y/bTaTe Mpoliecca BOCCTaHOBIECHUS. MIOHHas CBs3b, KaK CBSI3b
MCKAY KaTUOHAMH U aHUOHAMH 3a CUCT SJICKTPOCTATUYCCKOI'O ITIPUTAKCHUA. KHaCCI/I(bI/IKaI_II/I}I HOHOB: 110
COCTaBy, 3HAKy 3apsjia, HATUIHIO THApaTHOU 00010ukn. MloHHBIE KpucTainyeckue pemerku. CBoMcTBa
BCIIECCTB C HOHHBIM THUIIOM KpI/ICTa.H.HI/I‘-IGCKOI‘;I PCIICTKH.

KoBanenTHasi XxuMu4yeckasi cBsi3b. MexaHu3M o0pa3oBaHUsS KOBAJCHTHOW CBsI3M (OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIN). DIEKTPOOTpULIIATENbHOCTh. KOBalleHTHbIE TOJISIpHAsE W HEMOJIApHAasl CBSI3U.
KpaTHOCTh KOBalIeHTHOU CBA3U. MOJIEKYJISIpHBIE M aTOMHbBIE KpUCTAJIMYECKue pemerku. CBOWCTBA
BCIICCTB C MOJICKYJIIPHBIMH U ATOMHBIMU KPUCTAJJIMYCCKUMHA PCIICTKAMMU.

KoBasienTHasi xumMHuuyeckasi CBsA3b. MeTajuiMyecKas KPUCTAIMYECKash penieTka M MeTajuTndyecKast
XuMmnyeckas cBia3b. Puznuyeckue cBONCTBAa METAJIOB. a




ArperaTHblie COCTOSIHHSI BeleCTB M BOJAOPOAHAsI CBA3b. 1BepaOe, JXKHUIKOE M Ta3000pa3HoOe
cocTosiHUS BemlecTB. [lepexos BemecTBa U3 OJHOTO arperaTHoOro COCTOSIHHS B Apyroe. Bomopomnas
cBs3b. UHCTHIE BellecTBAa U cMecH. [IoHATHE 0 cMecH BemecTB. | OMOreHHbIC U TeTEPOTreHHBIC CMECH.
CocraB cMmeceli: 00beMHasi 1 MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MacCcoBas JIOJIsl IPUMeECeH.

JAucnepcHble cuctembl. [lonsTre 0 qucnepcHoi cucteme. JlucnepcHas daza U TUCIIEPCHOHHAS Cpelia.
Knaccnq)mcaunﬂ AUCTICPCHBIX CUCTCM. Iloustue o KOJIJIOMJHBIX CUCTEMAX.

IIpakTuyeckasi pa6ora NeS. [IpuroToBnenue cycneH3nw KapOoHaTa Kaiblus B Boje. [lomydenue
OMYJIbCUA MOTOPHOI'O Macja.

IIpakTuyeckasi padora Ne6. [lomydeHne KOJJTOMIHBIX PaCTBOPOB.

JdemoHcTpanuu. Mojieins KpUCTALTHYECKON pemeTku Xyopuaa Hatpus. OOpasisl MUHEPAJIOB C HOHHON
KPUCTAIIJINYECKON PEIETKOM: KaJblUTa, rajura. MoJaenu KpUCTaNIMYECKUX PEIIETOK «CYXOIo JbAa)
(wm nona), anmmasa, rpaduta (v kBapia). [Ipubopsr Ha xuakux kpuctamiax. OOpasupl pa3IuIHBIX
JTUCIEPCHBIX CHCTEM: 3MYJbCHUM, CYCHEH3UMH, adpo3oneil, reneil n 3osel. Koarymsamusa. Cunepesuc.
Dddexr Tunmans.

IIpodpunibubie U NpodeccCHOHANBHO 3HAYUMbIE JJIEMEHTHI coaep:kaHusd. llomsgpHOCTH CBs3M U
noysipHOCTh  MoJiekynbl. Konnmencammsi. Tekydects. Bosronka. Kpuctammuzamus. CyOnumanus u
necyonumanus. AHOMaTUN (PU3HMUECKUX CBOMCTB BOJBL. JKHIKHE KpHCTAIIbl. MUHEpaabl U TOpHBIE
MOpOJbl KaK NMPHUPOAHBIE CMECH. OMYJIbCHUM U CyCIEH3UU. 30J1M (B TOM YHCIIE a’3p030JIM) U Tellu.
Koarymsimus. Cunepesuc.

CamocTrosiTe/ibHasi padoTa 00y4arommuXxcs.

Amop¢Hble BemiecTBa B MpUPOJE, TEXHHKE, ObITy. OXpaHa OKpy)Kamolled cpedpl OT XUMHYECKOIro
3arps3HeHus1. KomyecTBEHHbIE XapaKTePUCTUKH 3arpsI3HEHHS OKPYKAOIIEH cpeibl. 3auTa 030HOBOIO
9KpaHa OT XUMHYECKOTO 3arpsi3HECHHUS.

1.4. Boga. PacTBopbl.
DJIeKTPOJIUTHYECKAS
AUCCON AL

Bona. PacrBopbl. PacTBopenne. Boga kak pactBoputenb. PacTBopuMocTs BemiecTB. HackiieHHble,
HCHACBIIICHHBIC, TCPCCLINICHHBIC PaCTBOPHI. 3aBHCHUMOCThH PACTBOPUMOCTH Ta30B, )KI/I,Z[KOCTGI‘/JI u
TBEPABIX BEILIECTB OT PA3IUYHBIX (PaKTOPOB.

MaccoBast 10J11 paCTBOPEHHOI'O BELIECTBA.

DJIEKTPOJUTHYECKAS] JMCCOUMANUSA. DJCKTPOIUTHl M  HEIJICKTPOIMUTHL.  DJIEKTPOJIUTHYECKAs
Jucconuanus. MexaHNU3MbI SHGKTpOHHTHHGCKOﬁ aucconuanun Jjisl BEIICCTB € PA3JIMYHBIMHA THIIAMU
XUMHYECKOM CBsI3U. ['mapatupoBaHHbIE U HETUAPATUPOBAaHHbIE HMOHBL. CTENEHBb 3JEKTPOJUTUYECKON
Jucconuanuu. CuipHBIE U CHaGBIe SJICKTPOJINUTHI. OCHOBHBIE TOJI0KEHUI TCOpUHn 3JI€KTpOHHTH‘-I€CKOfI
nucconuanui. KucioTsl, OCHOBaHMS M COJIM KaK 3JIEKTPOJIUTHI.

IIpakTnyeckas padora Ne/. cnbiTaHre pacTBOPOB HA AJIEKTPOIPOBOJIHOCTD.

IIpakTuyeckasi padora Ne8. (O3HaKOMIICHHE CO CBOMCTBAMHU JUCIIEPCHBIX cUcTeM. [Ipurorosnenue
pacTBopa 3aJaHHOM KOHIICHTPALIUH. 10




IIpopuabHbie W mnpodeccHOHAIBbHO-3HAYNMMBbIE 3JJIEMEHTbI coaep:xkaHusi. PacTBopeHue Kak
¢duznko-xummuueckuii mponecc. TertoBsie 3¢ dextsl npu pactBopenun. Kpucramnorunparel. Pemenue
3a7a4 Ha MAacCOBYIO JIOJIIO PAacTBOPEHHOro BemiecTBa. [IprMeHeHME BOABI B TEXHHUYECKHX IIETISX.
2KecTkocTh BOJBI M c1IOCOOBI €€ ycTpaHeHHsl. MUHepallbHbIE BOJIBL.

JlemoncTpanuu. PactBopumocTs BemiecTB B Bojae. CoOupaHMe ra3oB METOAOM BBITECHEHHS BObI.
PacTBOpeHue B BOjie CEpHOM KUCIOTHI U cojieit ammonus. O0pasiibl KpUCTAIOTHAPATOB. M3roToBnenue
TUIICOBOM TOBA3KU. lVIcHbITaHME pacTBOPOB JIIEKTPOJUTOB W HEDJEKTPOIMTOB HAa IMPEAMET
JUCCOLUALMU. 3aBUCUMOCTb CTEIEHHM 3JIEKTPOJIUTUYECKOM TUCCOLMALMU YKCYCHOM KHCIOTBI OT
pa30aBieHMs] pacTBopa. JIBM)KEHHE OKpALIEHHBIX HMOHOB B 3JEKTpu4eckoMm noje. IIpurortosieHue
KECTKOM BOJBI M ycTpaHEeHHEe ee >kecTKocTd. Mouutsl. OOpas3ibsl MHUHEpaATbHBIX BOJ PA3JIMYHOTO
HA3HAYCHMUSL.

KonTtpoabsHas padora

[N

CamocTosiTesibHasi padoTa 00y4arOIMXxcs.

PacTtBOpBI BOKpYTr Hac. Boga Kak peareHT M Kak cpefa i XMMHYECKOro Iporecca. TUibl pacTBOPOB.
Bxitag 0TeuecTBEHHBIX YUYEHBIX B PAa3BUTHE TEOPUU DJIEKTPOJUTHUECKOM auccouranuui. MHOTrOIuMKun
KapOOHAT KaJbI¥sl: B MPUPOJIE, B MPOMBIIIJICHHOCTH, B OBITY.

1.5. Knaccndpukanmus
HEOPraHNYecKux
COeTUHEHNH U X
CBOMCTBA

Kucnorsl u ux cpoiictBa. KucinoTsl Kak 37€KTPOIUTHI, UX KIaccu(UKAIHS 110 Pa3IUnYHBbIM IPU3HAKAM.
XUMHUYECKHE CBOWCTBA KHCIOT B CBETE€ TEOPUH DICKTPOJUTHUECKOW mauccornuanuu. OcobeHHOCTH
B3aUMOJICHCTBUS KOHIIEHTPHUPOBAHHONW CEPHON M a30THOM KUCIOT ¢ MeTautamMu. OCHOBHBIE CITOCOOBI
II0JIy4YEHUs] KUCIIOTHI.

OcHoBanuss M ux cBoiicTBa. OCHOBaHUS KakK 3JEKTPOJIMTHI, MX KiIacCU(UKAIMSA TO Pa3IuYHbIM
nmpu3HaKaM. XMMHUYECKUE CBOWMCTBA OCHOBAHUM B CBETE TEOPUM IIICKTPOJIUTUYECKON IHUCCOLMUALUH.
PaznosxeHne HepacTBOPUMBIX B BOZIC OCHOBaHMM. OCHOBHBIE CITOCOOBI MOJTYyYEHUSI OCHOBAHUM.

Coim m ux cpoiictBa. Conu Kak 31eKTpoiauThl. Coau cpeaHue, KUCIbIe U OCHOBHBIE. XHWMHYECKH
CBOWMCTBA COJICH B CBETE TECOPHH IJICKTPOIUTUYECKON nucconuanui. CrocoObl OMydeHUs COTIEH.
IM'uaponus coneil.

Oxcuabl 1 ux cBoiicTBa. ConeoOpasyroiue u Heconeoopasyromue okcuabl. OCHOBHBIC, aM(DOTEPHBIE U
KHCIIOTHBIE OKCHUJbL. 3aBHCHUMOCTh XapakTepa OKCHJIa OT CTEeNeHH OKHUCIECHHS OOpa3yrollero ero
MeTauta. XUMUYECKUEe CBOMCTBA OKCHUIOB. 11oirydeHne OKCuaoB.

IIpakTuyeckasi pa6ora Ne9. licneiTanwe pacTBOPOB KHCIOT HWHIWKATOpamu. BiammopeicTBue
METAJUIOB C KHCJIOTaMHU. B3anMOIEeCTBUE KHUCIOT C OKCHJIAMH METAJIOB. B3auMOAENCTBUE KUCIIOT C
OCHOBaHUSMHU. B3auMoaeicTBre KUCIIOT C COJSIMH.

HcnbiTanue pacTBOPOB LIENOYEN MHAMKATOpaMU. B3aumonencTBue menouyen ¢ coisiMu. Pasnoxenue
HEPACTBOPUMBIX OCHOBAHUM.

IIpakTuyeckas padora NelO. BsaumopeiicTBue coseii ¢ metaiamu. B3gumoneiictBue comeit apyr ¢




JnpyroM. ['maposu3 cosieil pa3anyHoOro TUIIA.

JdemoHcTpanuu. B3anMozneicTBue a30THOM M KOHIICHTPUPOBAHHOM CEPHOM KHUCIOT C METaJlJIaMU.
I'openue ¢ocdopa u pacTBopeHHE TPOayKTa ropeHus B Boje. [lomydenne u cBoiictBa aM(poTepHOTO
ruapokcuaa. Heobpatumelii rugponus kapouna xaneius. OOpaTUMBINA THAPOIU3 COJNEH PA3TUYHOTO
TUIA.

IIpopunbHbie U npodeccHOHATLHO 3HAYMMbIE JJIeMEHThI coaep:kaHus. [IpaBuia pazbaBreHus
CEepHOM KHUCIOTHI. Mcrmonb30BaHWE CEPHOM KHUCIOTHI B MPOMBINUICHHOCTH. Enkue memouw, ux
HCII0JIb30BaHUE B IPOMBIIITIEHHOCTH. ["amieHas u HeramieHast U3BeCTb, €€ IPUMEHEHUE B CTPOUTEIILCTBE.
['unc u anebacTp, runIcoBaHMUe.

ITonstue o pH pactBopa. KucnotHas, menounas, HelTpanbHasi Cpeibl paCTBOPOB.

CamocTrosiTe/ibHasi padoTa 00y4aromuXxcsi.

Okcuabl U TUAPOKCUABI METAIJIOB. 3aBUCUMOCTh CBOMCTB 3THX COCJUHEHUU OT CTENEHEW OKHCICHHS
METaJUIOB. 3HAYEHUE METAJUIOB B MPUPOJE U KU3HU opraHuzmoB. Kopposus metamnoB. I[lonsitue
KOppo3uu. XUMHYECKass KOppo3us. DIeKTpoxuMudeckas kopposus. CrocoObl 3alIiuThl METAIJIOB OT
koppo3uu. OOmIMe crocoObl MOMyYeHUsT METaUIOB. MeTauibl B Mpupoae. MeTauryprus U €€ BUIBL.
DIEKTPOJIN3 PACIIABOB M PACTBOPOB COSMHEHUM METAIJIOB M €T0 MPAKTUYECKOE 3HAYCHUE.

1.6. XumMmnueckue
peakuuun

Knaccndpukanusa xumMudeckux peakumid. Peakunu coennHeHus, pa3ioKeHUs, 3aMeIeHUs, OOMeHa.
Karanutnaeckue peakmuu. OOpaTuMbie W HeEOOpaTHUMbIE peaklUHU. | OMOTeHHBIE W TE€TePOTCHHBIC
peaknuu. IK30TEPMHUECKUE U IHAOTEPMUUYECKUE peakiuu. TermtoBoi 3h(HEKT XUMUIECKUX PEaKIU.
TepMoXuMHUUYeCKHe YpaBHEHHS.

OKuUCINTE/IbHO-BOCCTAHOBUTE/IbHbIe  peaknuu. CreneHb  okucineHus.  OKUCIUTENb U
BOCCTaHOBJICHHE. BoccTaHoBHTENs M OKUCICHHE. MeToJ 3IeKTpOHHOro OamaHca Jisi COCTaBIICHUS
YpaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

Ckopoctb xuMuuyeckux peaknuil. [loHATHE O CKOPOCTM XMMHMUYECKHMX peakUMd. 3aBUCHUMOCTb
CKOPOCTH XMMMYECKHUX PEaKIHl OT pazMu4HbIX (AKTOPOB: MPHUPOABI PEarupyroLIUX BEIIECTB, HUX
KOHLIEHTPALUHU, TEMIIEPATYpPbl, IOBEPXHOCTH COIIPUKOCHOBEHUS U UCIIOJIb30BaHUs KaTaJIN3aTOPOB.
O0patumMocTh XHMHYECKHX peakmnuii. OOpatumple W HeoOpaTUMbIE peaKIUH. XHUMHYECKOE
pPaBHOBECHE U CIIOCOOBI €r0 CMEIICHUSI.

IpakTuyeckasi padora Nell. Peakius 3aMenieHuss MEIU KEJIE€30M B pacTBOPE MEIHOTO KyIopoca.
Peakunu, uaymue ¢ oOpa3oBaHUEM OCaJKa, ra3a WU BOJbL. 3aBUCHMOCTh CKOPOCTH B3aUMOJICHCTBUS
COJITHOM KHCIIOTHI C METaJJITaMH OT MX MPUPOJBL. 3aBUCHUMOCTh CKOPOCTH B3aMMOACHCTBHS LIMHKA C
COJISTHOM KHMCJIOTOW OT €€ KOHIICHTPAIMK. 3aBUCUMOCTb CKOPOCTH B3aumo/eiictBue okcuaa meau (11) ¢
CEpPHOM KUCJIOTOW OT TEMIIEPATYPHI.

IIpakTHueckas padora Nel2. Onpenenenue GakToOpOB, BIUSIONMX HA CKOPOCTh XMMUYECKUX PEaKIUi
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Jemonctpanumu. [Ipumepsr HeOOpaTUMBIX peakiui, HAYIIMX ¢ 00pa30BaHUEM OCaJIKa, Ta3a WA BOJIBI.
3aBUCHMOCTh CKOPOCTH PEAKIMHU OT MPHUPOIbI Pearupyroumx BelecTB. B3anmojencTBre pacTBOPOB
CEpHOI KHUCJIOTHI C PAacTBOpPaMM THOCY/Ib(aTa HATPUS DPA3NIUYHONW KOHIEHTPALMU M TEMIIepaTyphl.
Mopaenb KUMSIIEro ciiosi. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOHN peakiliy OT MPUCYTCTBUS KaTalll3aropa Ha
pUMeEpe Pa3NoKEHHsI MEPOKCHIa BOJOpOAa C MOMOUIbI0 TUOKCHIA MapraHiia M Karanasbl. Mopenb
aneKTposinzepa. Mojenpb 3JeKTPOIU3HON BaHHBI JIJIS MOTYYeHHs altoMUHUs. Mojienb KOJIOHHBI CUHTE3a
amMMHaKa

IIpoduabHbie U NpodecCHOHAIBLHO 3HAYMMBbIE JIeMEHThI coiep:kaHus. [ToHsTre 06 >nmexTponuse.
DJIEKTPOJIM3 PACIJIABOB. JIEKTPOJIU3 PACTBOPOB. DJIEKTPOJUTHUYECKOE IMOJYYCHUE aTFOMUHUS.
[IpakTHyeckoe mnpuMeHeHUe »3JekTponu3a. [ampBaHomiactuka. [ampBaHocTerus. PadunupoBanue
LBETHBIX METAJIJIOB.

Karanu3. ['oMoreHHble u rereporeHHble KaranusaTopbl. IIpomoropsl. Kartanmutnueckue spl.
HNHrnéuropsr.

ITpon3BOICTBO aMMHUaKa: ChIpbe, annapaTypa, Hay4Hble IPUHIUIIBI.

CamocrosiTesibHasi padoTa 00yYarO M XCS.

OKHUCIIUTEILHEIE CBOICTBA: B3auUMOJICUCTBHE C MeTaJlJIaMH, BOJIOPOJIOM, MeHee
3IEKTPOOTPULIATEILHBIMA HEMETaUIAMH HEKOTOPBIMU CJIOKHBIMH BEILIECTBAMH. XHUMHUS B KU3HU
obmiecTBa. XUMH3AIMS CENbCKOTO X03sicTBA. OTpULIATENbHBIE TIOCIEACTBUS XUMHU3AIMUHA CEITHCKOTO
xo3siicTBa 1 60pb0Oa ¢ HUMU. XUMUS U TIOBCETHEBHAS KU3Hb uenoBeka. Jlomamuss anteuka. Cpencraa
JIMYHOM TUTHEHBI U KOCMETHKH. XUMHUS U IIHIA. XUMHUSI U TeHeTHKA.

1.7. MeTa/LlIBI M
HeMeTaJIbI

Metajabl. OCOOEHHOCTHM CTPOCHHS AaTOMOB U KpUCTAUIOB. Du3HUEcKHe CBOWCTBA METAJJIOB.
Knaccudukanuss MeTawioB 1O pa3IMYHBIM — TpH3HaKaM. XUMHUYECKHE CBOWCTBA METAJLJIOB.
DJIEKTPOXUMHUYECKUH P HAIPSHKEHUN METAIIIOB. MeTamnoTepmus.

OOmme cmocoObl modydyeHuss MeramwioB. llomstue o wmeramutyprud. Ilupomerammyprus,
TUAPOMETAIUTYPrUsl U dneKTpomeTautyprus. CruiaBbl YEpHBIE U [IBETHBIE.

Hemetamibl. OcoOeHHOCTH CTpOeHHST aTOMOB. Hemeranmiasl — TpoCThie BEMIECTBA. 3aBHUCHUMOCTH
CBOMCTB TaJloreHOB OT uX nonoxeHus B Ilepuogmueckoit cucreme. OKHUCIUTENBHBIE U
BOCCTAHOBUTEJIBHBIE CBOMCTBA HEMETANIOB B 3aBUCHUMOCTH OT HX T[OJOXKEHHUS B pAny
AJIEKTPOOTPUIIATEIILHOCTH.

IMpakTnyeckas padora Nel3. 3akanka v OoTmyck ctainu. O3HAKOMIJIEHHE CO CTPYKTYpaMH CEpOro u
6ernoro uyryHa. PacrioznaBanue pya xenesa.

IIpakTuyeckas padora Nel4.
[Tonydenue, coOnpaHue U pacro3HaBaHUE Ta30B.
Pemenne skcriepuMeHTABHBIX 3a/1a4.

JemoncTpannu. Koutekius MetauioB. B3aumonelicTBre MeTalIoB ¢ HeygTaulaMu (okennesa, IIUHKA U




QTIOMUHHSI C CEPOM, AFOMUHHUS C HOJOM, CYpPbMBI C XJOpPOM, TOpPEHHE Keje3a B xjope). ['opeHue
METaJUIOB. AJTFOMUHOTEPMHUSI.

Konnexkuust nemeramios. ['operne Hemeramion (cepol, pochopa, yrist). BeirTecHeHHE MeHee aKTHBHBIX
TaJIOTEHOB M3 PACTBOPOB UX COJICH OOJiee aKTHBHBIMU TaJIOTEHAMH.

Mopens MPOMBIITUICHHON YCTaHOBKH JIJIsi MPOW3BOJCTBA CEPHOM KUCIOTHL. Mojenb medyn st 00kura
n3BecTHsKa. Kommekimu npoayKIuii CuiiMKaTHON MPOMBIIUIEHHOCTH (CTeka, (hapdopa, pasHca, ieMeHTa
Pa3IMYHBIX MapOK U Jp.)

IIpopunbHbie W npodeccHOHATIBHO 3HAYHMMBbIE JJIEMEHThI coaepxkaHusi. Koppo3us MeTayuios:
XUMHUYECKass M JJIEKTPOXMMHUYECKAs. 3aBUCUMOCTb CKOPOCTH KOPPO3MHM OT YCIOBUN OKpYKarolen
cpenbl. Knaccugukanus KOppo3uu METaIOB 1O pa3iIMyHbIM Npu3HakaMm. CrocoObl 3alIUThl METAIOB
OT KOPpO3UHU.

IIpou3BOACTBO Yyr'yHa U CTaJH.

[Tonyuyenne HeMeTaI0B (PPAaKLIMOHHON MEPETOHKON KHUAKOTO BO3IyXa U 3JIEKTPOIU30M PACTBOPOB HIIU
pacIiaBoB AJIEKTPOJIUTOB.

CunmnkarHasi IPOMBIIUIEHHOCTD. [IpOM3BOACTBO CEPHOM KUCIOTHI

CamocrosiTesibHas paboTa 00y4aroUMXxcs. 3
Ponp MeramsioB B UCTOPHHM Ye€lIOBEYECKOM HMBHIM3aUMU. VHEpTHbIE WM OJaropoiHble Ta3bl.
Poxpatomue comu - ramoressl. Mceropus I1mIBeAckod cnvuku. XUMHSA HEMETaUIOB B MOeH
npodeccuoHabHON nesTenbHocTH. Metamibl. [lonoxkenne meramnoB B Ilepuognyeckoit cucreme u
0COOEHHOCTH CTpOeHHMsT UX aToMOB. IIpocThle BemiecTBa - METAJUIBI: CTPOEHUE KPUCTAJUIOB H
MeTaJlJIn4ecKasi XuMuueckas cBa3b. O0iue ¢puznueckre CBONCTBA METAJIIIOB M X BOCCTAHOBUTEIbHBIE
CBOMCTBA: B3aUMOJCUCTBUE C HEMETAJZIAaMU BOJOM, KUCIOTAMM, PACTBOPAMM COJIEH, OPraHUYECKUMU
BEIIECTBAMHM CO Iienoyamu. Mertauiel B npupoae. Hemeramel. IlonokeHue HeMeTalioB B
NEPUOINYECKOI cucTeMe, 0COOEHHOCTH CTPOSHHSI UX aTOMOB DJIEKTPOOTPHUIIATENBHOCTD. biaropoHbie
ra3pl. OJIEKTPOHHOE CTPOEHHME aTOMOB OJaropoAHBIX Ta30B W OCOOEHHOCTH HUX XUMHUYECKUX U
¢usnyeckux cpoiicTB. Hemeramnsl - mpocThle BemiecTBa. ATOMHOE W MOJIEKYJISPHOE UX CTPOCHHE.
AsoTponusi. XUMUYECKHE CBOMCTBA HEMETAIIIOB.

Paznea 2. 33

OPI'TAHNYECKASA

XUMUA

2.1. OcHOBHBIE 5

MOHSATUSA IIpeamer opranmyeckoid XxumMMHu. [IpupojHBIE, HCKYCCTBEHHBIE M CHHTETHYECKHE OpPraHUYECKHE 1

opraHM4eckoi xumMum | BeniectBa. CpaBHEHHE OPraHUYECKUX BEIIECTB C HEOPTraHUYECKHMHU.

1 TEOPHS CTPOCHUS BaneHTHOCTE. XMMHUYECKOE CTPOCHHE KaK MOPSJAOK COCTIMHEHHSI AaTOMOB B MOJIEKYJIBI IO BAJICHTHOCTH.

OPraHH4YecKux Teopusi ctpoeHusi oprannvyeckux coenuHeHnii A.M. bytiepoBa. OCHOBHBIE I0JIO)KEHHUS TEOPUU 1

COeTMHEeHM I XUMHUYECKOro crpoeHus. M3omepuss m m3zomeprpl. XUMHUYECKHE (bOpMXEH U MOJEIU MOJIEKYJ B




OPraHN4eCKO XUMHH.

Knaccudurkanus opranmyeckux BemecTB. Kiaccudukanus BEMIECTB MO CTPOCHHUIO YTIEPOITHOTO
CKeJIeTa ¥ HaJTM4IHi0 QYHKIIMOHAIBHBIX rpyrmi. ['omonoru u romonorus. Hagana nomenknarypsr IUPAC.

Knaccupukanuss  opranmveckmx  BemlecTB. Peakuuu — npucoeauHeHus:  (TUAPUPOBAHMUS,
raJIOT€eHUPOBAHUS, THAPOTAIOI€HUPOBaHMs, TuApaTanuu). Peakuuu oTmieruieHus (AeruIpUpOBaHMUS,
JETHIPOTAIOTeHUPOBaHUs, neruaparanuu). Peakiu 3amenenus. Peakiuu nuzomepusammm.

IIpakTuyeckas padora NelS. Mojenu MOJIEKyJl OpraHUYECKUX BEIIECTB.

JdemoncTpaumnu. Moienu MOJIEKYJT TOMOJIOTOB M K30MEPOB OPraHMYECKUX coequHeHni. KauecTBeHHOE
oOHapyKeHHEe YTIepoaa, BOAOPOIA M XJI0Opa B MOJIEKYJIaX OPraHNYECKUX COSTMHCHHM.

IIpoduiabHbie U MpodeccHOHATILHO 3HAYMMBIE JIeMeHThI coaepxkaHus. [lonarue o cydbcrpare u
pcarcHTe. PeaKI_[I/II/I OKHCJICHHA U BOCCTAHOBJICHHUA OPraHUYCCKHUX BCIICCTB. CpaBHeHI/Ie K.HaCCI/I(bI/IKaI_[I/II/I
COCTMHECHHH ¥ KJacCHU(UKAIIMU PEAKIIUH B HEOPTaHUYECKOW U OPTaHUYECKON XMMUH.

CamocrosiTesibHast paboTa 00y4aroUMxcs.

Kpatkne cBeneHHMs IO HCTOpPUM BO3HUKHOBEHHUS M Pa3sBUTUS OPraHMYECKOM xumuu. JKusHp u
nestenbHocTh A.M. bytiiepoBa. Butanusm u ero kpax. Poib 0T€4eCTBEHHBIX YUEHBIX B CTAHOBJIEHUU U
pPa3BUTHM MHUPOBOM OpraHM4YecKoil XuMuu. COBPEMEHHBIC INPEACTABICHUS O TEOPHH XUMHYECKOIO
CTPOCHHSL.

2.2. YriaeBoaopoabl U
UX NPUPOJHBIE
HCTOYHHUKH

11

AJIKaHbI. AJIKaHbl: TOMOJIOTMYECKHUH s, NU30MEpHs U HOMEHKJIATypa alKaHOB. XMMHUUYECKUE CBOMCTBA
aJIKaHOB (M€TaHa, 3TaHa): FOPEHUE, 3aMEeIlleHHE, pa3loKeHue, Aerupuposanue. [IpumeHenne aikaHoB
Ha OCHOBE CBOWCTB.

AJIKeHbl. DTUJIEH, €ro MOoJydyeHue (IeruIpUpOBaHHEM JTaHa, ACNOJIMMepU3aluel MOJUITUIICHA).
I'omonoruyeckuii psx, ©30Mepusi, HOMEHKIIATypa aJKeHOB. XMMHUYECKUE CBOMCTBA JTUJICHA: TOPEHUE,
KaueCTBCHHBIC peaknuu (oOeciBeYMBaHUEe OPOMHOW BOJBI M pacTBOpa IEpMaHraHaTa KaJlus),
rupaTanys, nojuMepusanus. [lpuMeHeHne 3TuieHa Ha OCHOBE CBOMCTB.

Jduenbl M Kayuyyku. [loHsTHE O [AMEHAX Kak YIJIEBOJOPOJAaX C IBYMS JIBOWHBIMH CBS3SIMU.
ComnpsikeHHbIEe TUEHBl. XUMHUYECKUe CBoicTBa OyTaaueHa-1,3 u nzonpena: odeciBeunBaHrne OPOMHOMA
BOJIBI M TOJIMMEpH3aIysl B Kayayku. HatypansHblil v cuHTeTHYECKHE Kaydyku. Pe3uHa.

AJIKMHBI. AnieTriieH. XMMHUYECKHEe CBOMCTBA alleTUJICHA: TOpEeHHe, o0eclBeunBaHUE OPOMHOW BOJIBI,
IIPUCOCIMHEHUE XJIOpOBOAOpPOAa M rugparanus. l[IpruMeHeHue aneruieHa Ha OCHOBE CBOMCTB.
MexkiiaccoBast U30MEpHsl C alTKaIUCHAMM.

Apenbl. ber3on. XuMmudeckue cBOCTBa O€H30Ja: TOPEHHE, PEaKIMU 3aMelIeHUs (TaJoreHHpOBaHUE,
HutpoBanue). [I[pumenenne 6eH3051a HA OCHOBE CBOMCTB.

IIpupoaHbie HCTOYHUKH YIJIEBOAOPOA0B. [IpupoaHblii ra3: cocTaB, MPUMEHEHHE B Ka4eCTBE TOILIMBA.
Hedts. Cocra n nepepadbotka Hedru. [leperonka nedru. Hedrenpoaykror.
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IIpakTuyeckas padora Nel6.llonyuenue striiena

IIpakTnyeckass padora Nel7.03HakoMJIeHHE C KOJUIEKIHEH 0O0paslioB HePTH W TPOAYKTOB €€
nepepaboTKU. C KOJUIEKIMEH KaydyyKoB U 00pa3liaMu U3JIeNHH U3 PE3UHBI.

demoncTpauuu. ['opeHue mertaHa, 3TuieHa, aneTwieHa. OTHOIIEHHE METaHa, STUJIEHA, aleTUIeHa U
OcH30/1a K pacTBOpaM IIepMaHTaHaTa Kaiausi W OpomHO#l Boje. [lomydeHue HSTHiIeHA peakuei
JeTUApaTalliy 3TaHOJNA, aleTHJeHa — TUAPOIU30M KapOujga Kanblus. Pa3nokeHue Kaydyka INpH
HarpeBaHuM, UCIIBITAHUE MPOJYKTOB PA3JIOKEHUs Ha HempeaenbHocTh. Komekuust o6pa3noB HeQTH U
HedTenpoaykToB. Komneknus «KaMeHHBIH yrojib ¥ MpOayKIHUS KOKCOXUMHUYECKOTO TIPOU3BOJICTBAY.

IIpopunibubie M mnpodeccHoHAJBLHO 3HAYMMbIe JJeMeHThI coaep:kanusa. IIpasuio B.B.
MapxosuukoBa. Knaccuduxanus m HazHaueHue KayuykoB. Knaccudukainus v Ha3HaueHHE PE3HH.
Bynkanuszanus kaydyka.

[lonydyeHnue anerusiaeHa NUPOIM30OM MeTaHa U KapOMAHBIM criocoboM. Peakius mnonumepusanuu
BUHWIXJIOpUAA. [[0MMBUHUIXIOpU U €ro MpuMeHeHue. TpuMepur3anus aneTuieHa B 0eH3011.

[Tonstue 06 skcrpakmuu. BoccTaHoBieHWe HUTPOOEH30Ja B aHWIMH. | OMOJOTHYECKUMA Psil apEeHOB.
Tomyon. HutpoBanue tonyona. Tportuir.

OcHOBHbIE HaNpaBJIeHUs TPOMBIIUIEHHOM NepepaboTKHU MPUPOTHOrO rasa.

[ToryTHBI HeTAHOH ra3, ero nepepadoTka.

[Tporeccrl MpoMBIIIIEHHOHN TIepepaboTKu HePTH: KpeKHHT, pudopMHuHT. OKTaHOBOE YHCIIO0 OCH3WHOB U
LIETAHOBOE YHCJIO JU3EIBHOIO TOIIMBA.

CamocTosiTesibHasi padoTa 00y4arOIMXxcs.

DKOJIOTMYECKUE AaCTIEKThl HCIOJIB30BAHUS YTJIEBOJAOPOJHOIO ChIPpbi. OJKOHOMUYECKHE aCHEKThI
MEXIYHApOAHOTO COTPYAHHYECTBA IO HCIOJIb30BAHUIO YIJIEBOJAOPOIHOrO ChIpbs. LluKioankaHsl -
0COOCHHOCTH CBOWCTB. ApOMAaTHYECKHE YTIIEBOIOPOABI KaK ChIPbE IS TPOU3BOJICTBA IECTHIIUIOB.

2.3. Kucaopon-
cojiep:Kainue
opraHuyeckKue
coeIMHEeHHUs

Cnuprsl. [Tonydyenue 3Tanona OpoKeHHEM TIIIOKO3bl U THIpaTaliei dTuieHa. [ uapokcuiipHas rpynmna
Kak (QyHKUuMOHaibHasdA. [loHATHE O mHpenenbHBIX OJHOATOMHBIX CIUpPTaxX. XUMHUYECKHE CBOWCTBA
ATAHOJIA: B3aUMOJICHCTBHE C HATpueM, OOpa30BaHHE IMPOCTHIX M CIOXKHBIX 3(QUPOB, OKUCICHHE B
anpaerun. I[IpumeHeHwe »STaHOJa HA OCHOBE CBOMCTB. AJIKOTOJM3M, €ro IOCIEACTBHS H
IpeAyHpexRICHUE.

I'mauepuH Kak IpencTaBUTENIb MHOTOATOMHBIX CcHUPTOB. KadecTBeHHas peakuus Ha MHOTOATOMHBIE
cnupthl. [IpumeHenne riuuepuxa.

®enos. Puznyeckre U XUMUIECKHEe CBOMCTBA (peHoma. B3anMHoOe BIHsIHUE aTOMOB B MOJIEKYJIE (peHOIIA:
B3aMMOJICHCTBHE C THIPOKCHIOM HATpUsi M a30THOM Kucinoroil. IIpumeHeHue QeHona Ha OCHOBE
CBOMCTB.
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Aabaeruabl. [Torstue 06 anpaerumax. AnpaeruaHas rpymnna kKak QyHkiuoHanpHas. Gopmanbaerua u
€ro CBOMCTBA: OKUCJICHHE B COOTBETCTBYIOIIYIO KUCIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOLIUMN CITUPT.
[TonyyeHnue anbAETUIOB OKHMCICHHEM COOTBETCTBYIOIIMX CIHUPTOB. [Ipumenenue dopmanpaernaa Ha
OCHOBE €TI0 CBOMCTB.

KapoonoBble kuciaorel. IloHatne o KapOOHOBBIX KucaoTax. KapOokcuipHas Tpynma Kak
¢byHkuroHanbHast. ['oMonoruueckuii psij npeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [TomyueHue
KapOOHOBBIX KHUCJIOT OKHCJICHHEM albJerHJ0B. XUMHUYECKHE CBOWCTBAa YKCYCHOM KHCIOTBHI: OOIIne
CBOWCTBa ¢ MUHEPAJIbHBIMU KUCJIOTAMHU M peakiys dTepudukanuy. [Ippumenenne ykCycHOM KUCIOTHI Ha
OCHOBE CBOMCTB. Briciine >KupHbIE KUCIOTHI HA IPUMEPE MATbMUTUHOBOM M CTEAPUHOBOM.

Cao:xnble 3pupsbl 1 xupbl. [loxydenue cinoxsbix 3¢pupoB peakiueit srepudukannu. CroxHbie 3PUPHI
B IIPUPO/Ie, UX 3HadeHue. [IpumeHenne cloXHbIX 3(pUpOB Ha OCHOBE CBOWCTB.

Kupsr kak cnoxxuble 3¢upbl. Knaccudukanus xupoB. XMMHUECKHE CBOWCTBA >KUPOB: THAPOIU3 U
TUIPUPOBAHUE KUJIKUX KUPOB. [ [puMeHeHne )KUPOB Ha OCHOBE CBOMCTB. MbLia.

YraeBoabl. YTeBojAbl, UX KiIacCUpHUKAIMI: MOHOcaxapuabl (TIIOK03a, (pyKTO3a), aUcCaxXapuiIbl
(caxapo3a) u moaucaxapuabl (Kpaxmall U IeUTI0JI03a).

I'moko3a — BEIIECTBO C JBOWCTBEHHON (PYHKIIMEH — anbIeruJocnupT. XUMHUYECKHUE CBOMCTBA TITIOKO3bI:
OKHCJICHHE B INIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COPOUT, ciupToBoe Opokenue. [Ipumenenue
[JIFOKO3bI HA OCHOBE CBOWCTB.

3HayeHHe yIJIEBOIOB B XKUBOM MPUPOJIE U KU3HU uesioBeka. [IoHsATHe 0 peakusaxX MOJMKOHIEHCALUU U
T'HIpOJIN3a Ha IPUMEPE B3aUMOIIPEBPAILIEHUI: TTIIOKO3a —> MOJINCAXapU,.

IIpakTuyeckas padora Nel8. PacTtBopeHue riuieprHa B BOJIE U B3aUMOJCHCTBHE C THAPOKCUIOM
meau(ll). CBoiicTBa ykCyCHOM KHCTIOTHI, OOIIHE CO CBOMCTBAMHI MUHEPAIILHBIX KUCIIOT. J[0Ka3aTreiascTBO
HEMNpeJIeNbHOr0 XapakTepa >KUIKOro kupa. B3aumozeicTBue IIIOKO3bI U Caxapo3bl ¢ THAPOKCHAOM
meau(ll). KauectBeHHas peakuus Ha Kpaxmad.

Jemoncrpanuu. OKuciIeHne cnupra B anbaeru]. KauecTBeHHbIE peakliud Ha MHOIOQTOMHBIE CITUPTHL.
PactBOprMOCTS (heHOIa B BOZIE IPU OOBIYHOM TeMIiepaType 1 pu HarpeBaHuu. KauecTBeHHbIE peakuu
Ha (peHOJ. Peaknyst cepeOpsiHOTo 3epKaa aabAeru10B U IM0K03bl. OKHCIEHNE albIeTH/I0B U TIFOKO3bI B
KHUCIOTY ¢ oMonnsio ruapokcuaa meau(ll). Kauecrsennas peakuus Ha kpaxmain. Komnekuus 3pupHBIX
Maced.
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IMpoduiabHbie 1 MPodeCcCHOHATBHO 3HAYMMbIE 3JIEMEHThI COAepKaHUsl. METUIIOBBIN CIIUPT U €T0
UCIIOJIb30BaHNE B KAdeCTBE XHMMHYECKOTO ChIpbs. TOKCHYHOCTH METaHOJa W TpaBHIa TEXHUKH
0e30MmacHOCTH Npu paboTe ¢ HUM. DTUIICHIJIMKOIb U €ro NpuMeHeHHe. TOKCHYHOCTh STHJICHTJIUKOMIS U
MpaBWJIa TEXHUKH 0€30MaCHOCTH MpHU pabOTe ¢ HUM.

[Tonyuenue ¢eHona U3 NPOAYKTOB KOKCOXUMHUYECKOTO MPOU3BOICTBA U U3 OEH3071a.
[TomukonneHcauust popmanbaeruga ¢ ¢peHoaoM B (eHOI0(POPMAIBICTHAHYIO CMOTY. AIETaIbACTHI.
[TonsTHe 0 KeTOHaxX Ha MpUMepe arleToHa. [I[puMeHeHune aleToHa B TEXHUKE U MPOMBIIIIEHHOCTH.
MHuoroo6pa3ue kapOOHOBBIX KHCIIOT (IIaBeleBasi KHCIOTA KakK JBYXOCHOBHAS, aKPUIIOBAsi KUCIOTA KaK
HeTpeenbHas, OCH30iHas KUCIIOTa KaK apoOMaTHYeCKast).

[TnenkooOpasyromue Macia. 3aMeHa )XKUPOB B TEXHUKE HEMHILEBBIM ChIpbeM. CHHTETUYECKHE MOOIIUE
CpeacTBa.

MonoyHokucinoe OpoxkeHue TiIoKo3bl.  Kucimomonounsle mnpoaykThl. CHIIOCOBaHHE  KOPMOB.
HutpoBanue nemntonossl. [IupokcuivH.

CamocrosiTesibHass padoTa 00y4aroUMXxcs.

VYrieBoapl U UX PoJib B KUBOW mpupoge. CTpoeHHEe TIIIOKO3bl: UCTOPHUS Pa3BUTHUS MPEICTABICHUN U
COBPEMEHHBIE BO33peHMs. Pa3BuTue caxapHOW NPOMBILIIEHHOCTH B Poccun. Poib yriieBooB B Moeit
Oynymei mnpodeccHoHaTbHON JesTenbHOCTH. MetaHon: xemopuiaus u  xeModoOus. ITaHON:
BeJIMYaiiiee 6J1aro U CTpaIHoe 3710. AJKOTOJIU3M H ero npoduiakTuka. MHOroaTOMHbIE COUPTHI M MOSI
Oyayuias mpodeccuoHanbHas JesATeNbHOCTh. DopManbAerui Kak OCHOBA IOJYyYEHUS BEUIECTB U
MaTepHaioB Uil MOei MpoQecCHOHANBHON NesTenbHOCTH. MypaBbUHAsl KUCIOTA B IPUPOAE, HAYKE U
npousBojicTBe. Mcropus ykcyca. CinoxHble 3QUpPbl U UX 3HAYEHUE B MPHUPOJE, OBITY U MPOU3BOJICTBE.
JKuppl Kak MpOAYKT MUTAHHUS U XUMUYECKOE ChIpbE. 3aMEHA JKUPOB B TEXHHUKE HEMMILEBBIM CBHIPHEM.
HexBaTka mpoaoBOJbCTBUS Kak II00ampHas MpoOiieMa yenoBeyecTBa U MyTu ee pemienus. Cpencrsa
TUTHEHbl Ha OCHOBE KHUCIIOPOACOAEpKAILUX OPraHUYECKUX COeAMHEHMH. CHHTETUYECKHE MOIOIINE
cpenctBa (CMC): mOCTOMHCTBA M HETOCTATKH.

2.4. A3oTcoaep:xanue
OpraHuyeckKue
coe/IMHEHH.
IMommepbI

Amunbl. [Tonstue 06 amunax. AnudaTrndeckue aMUHBI, UX KiacCU(UKAIMS 1 HOMEHKIIATypa. AHUIIUH,
Kak opranuuyeckoe ocHoBaHue. [lonydeHue anwnmHa u3 HUTpoOeH3oma. [IpuMeHeHHWe aHWIMHA Ha
OCHOBE CBOWCTB.

AMHUHOKHUCJIOTHI. AMUHOKHCIOTHI Kak aM(oTepHble MU YHKIIMOHATBLHBIE OPTraHUYECKUE COSAMHCHHSI.
XWMHYECKHE CBOMCTBA aMHHOKHUCIIOT: B3aMMOJICHCTBHE CO IIEI0YaMHU, KUCIOTAMH U APYT C IPYyroM
(peaKI_[I/IH HO.HI/IKOHI[GHC&LII/II/I). HGHTI/II[HEUI CBA3b U ITOJUIICIITUIOBI. HpI/IMeHeHI/Ie AMMWHOKHCIIOT Ha
OCHOBE CBOWCTB.

Beaxu. IlepBuuHasi, BTOpUYHAs, TPETUYHAS CTPYKTYpbl Oe€NKOB. XHMMHUYECKHE CBOWCTBA OEIKOB:
rOpeHue, JeHaTypalysi, THIPOJIN3, IBETHbIE peakuuu. bruongornueckue QyHKIMM OEIKOB.
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IToaumepsl. benku n nonucaxapuabl Kak OMONOIUMEPHI.

IInactmaccel.  IlomydyeHue  moONMMEpPOB  peaknued  MONMMEPHU3alUd U [OJUKOHJEHCALUH.
TepMorutacTuyHble M TEPMOPEAKTUBHBIE IIIacTMAcChl. [IpeacraBureny miactmacc.

BoiokHa, ux knaccudukanus. [lonydenne BosokoH. OTAeabHbIE MPEICTABUTEIN XUMHUYECKUX BOJIOKOH.

IpakTuyeckasi padora Nel9.Pemienne skcriepuMEeHTATBHBIX 3a/1a4 Ha UICHTU(DUKAITUIO OPTaHUIECKUX
COeMHEHM M. Pacro3HaBaHue miacTMacc U BOJIOKOH.

JdemoncTpaumu. BzaumonelicTBie amMMuaka M aHWJIMHA C COJISIHOM KHUCIOTOM. Peaknus aHWivHaA ¢
OpoMHOI BoJOHM. JloKa3aTenbCTBO HaMWUUS (YHKIHMOHAIBHBIX TPYNI B PacTBOpax aMHUHOKHCIIOT.
PactBopenue n ocaxxnenue OenkoB. l[BeTHbIE peakiuu OenkoB. ['OpeHHe NMTUYBETro Mepa W MIEePCTSHON
HUTHU.

IMpopuabHbie W npodeccHOHAIBLHO 3HAYHUMbBIE 3JJIEMEHTBHI COJEePKAHUA. AMHHOKANPOHOBAS
KHCJI0Ta. KaHpOH KakK IMpCcACTABUTCIIb MOJMaAaMHUIHBIX BOJIOKOH. Hcnonb3oBanue Tuapojan3a 66JIKOB B
npombinuieHHOCTH. [lomuBuHMIXIOpU, TomuTeTpadTopaTUieH (Tedaon). DenonodopmMaabaeruIHbIe
IIJ1aCTMAacCCHI. HGHHY.HOI/II[. HpOMBIH_UIGHHOG IMPOU3BOJACTBO XUMHUUCCKHUX BOJIOKOH

CamocrosiTesibHas paboTa 00y4aroUMXxcs.

AMMHAK M aMHHBI - OECKUCJIOPOJHBbIE OCHOBAaHUS. AHHMIMHOBBIE KPAacUTEIU: UCTOPHS, MPOU3BOJCTBO,
nepcrneKTHBa. AMHUHOKUCIOTHI - aM(pOTEepHbIE OPraHMYECKUE COSAMHEHUSI. AMUHOKHUCIIOTHI - «KUPITHYUKI
OenkoBbIX MousieKyl. CHHTeTHYeCKHE BOJIOKHA HAa aMMHOKHCIOTHOM oOcHOBe. «OKM3HB 3TO cmocob
CYLIECTBOBAaHHUS OENKOBBIX Tell...» CTPYKTyphI Oelika U €ro 1eCTpyKTypupoBaHue. buongornueckue QyHKIUU
6enkoB. benkoBas ocuoBa ummynutera. CIIMJ u ero npodunaktuka. Jedpuuut Oenka B MUIIEBBIX
MPOAYKTaX U €ro MpeoI0JICHHE B paMKax I100aabHOM MPOI0BOIBCTBEHHON MPOrpaMMbl. XUMHS U OHOIOTHS
HYKJICHHOBBIX KHCJIOT.

JAudpepeHnpoBaHHbIN 3a4eT

BCEI'O:

78

s xapakmepucmuxu yposHs 0c80eHUs y41ebH020 Mamepuaia UCnOoIb3YIOmcs cledyruue 0003HaAYeHUs.!

n

- 03HAKOMMUTEJbHBIN (Y3HaBaHHE paHee H3yYCHHBIX 00BEKTOB, CBOMCTB);
- PENPOAYKTUBHBIH (BBITOJIHEHUE AEATEILHOCTH IO 00pa3ily, MHCTPYKLIUU WU MO PYKOBOACTBOM)
- IPOAYKTUBHBIN (IIJITAHUPOBAHUE U CAMOCTOSTEIILHOE BBIIOJIHEHHUE JIESITEIbHOCTH, PEIICHUE TPOOIEMHBIX 3a/1a4)
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3. YCJIOBUSA PEAJIN3AIIAN YYEBHOU JUCIUILINHBI

3.1. TpeGoBaHus K MUHUMAJIBHOMY MATEePUAJIBLHO-TEXHUYECKOMY 00ecnedyeHU o

Peanuzanus mporpamMMbl TUCIHHUIUTMHBI TpeOyeT HaMU4us yueOHOro KaOMHeTa U J1abopaTopuu
XUMUU.

O6opynoBanue yueOHOT0o KabuHeTa 1 1abopaTopuu:

- MMOCAJJOYHBIE MECTA MO KOJIMUYECTBY 00YUAIOIIUXCS;

- pabodee MeCTO MpernoaaBaTes;

- IEMOHCTPALIMOHHBIN CTOJL;

- BBITSDKHOH IKad;

- yueOHO-HarJsiIHble  TIOCOOMST M JIabopaTopHOE OO0OpyAOBaHHE: NEPUOIUYECKas CHCTEMa
XuMH4ecKuX iemeHToB .M. Menaeneesa, psia HANPsHKEHUM METAIUIOB, PSi 3JIEKTPOOTPULIATEIBHOCTH
HEMETAJIOB, TaOJIUIla PACTBOPUMOCTH COJICH, KUCJIOT W OCHOBAaHMHA B BOJE, TUIAKAThI MO OOIIECH H
HEOPraHWYeCKOW XUMHUH; IUIAKaThl O OPraHWYECKOM XMMHUHM, XMMHYECKas IOCYyla, XUMUYECKHE
peakTuBbl, Ja0OpaTOpHbIE BEChl M PA3HOBECHI, KOJUIEKIMU: «MeTtamib», «['OpHBIE MOPOABI»,
«IlimacTMaccsl U BOJIOKHAY, MOJEIN OPTaHUYECKUX BEILIECTB

Texuuueckue cpencTBa 00ydeHus:
- UHTEpaKTHBHAsg  JIOCKa  C  JIMICH3HMOHHBIM  IPOTPaMMHBIM  OOECIEYCHHEM |
MYJIbTUMEIHAIPOEKTOP.

3.2. UudopmanmonHoe obecnevyeHue o0ydeHust
Ilepeyenr pexoMeHAyeMbIX Yy4eOHBIX wu3aaHuii, WHTepHeT-pecypcoB, IONOJHHUTEJIbHOMI
JINTepaTypbl

OcHoGHble UCTOYHUKU:
1. INabpuensn O.C. Xumust st ipodeccHii U CHEMAIBHOCTEN €CTECTBEHHO-HAYYHOTO Mpodus. —
M.: Axagemus, 2017
Hononrnumenvrvie UCMOYHUKU!

1. Unrepuer-pecypc. MexaHusMbl opraHudeckux peaknuii. dopma mocryma http://www.tl.ru/v
gimnl 3/docs/ximia/him 2. htm http://www.tl.ru
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4. KOHTPOJIb U ONIEHKA PE3YJIbTATOB OCBOEHUA IUCIIUIT/IMHBI

KoHTposib 1 O1leHKa pe3ynbTaTOB OCBOCHUS THUCIMIUIMHBI OCYIIECTBIISETCS MPENoJaBaTeeM B
MpoLIecCe TPOBEICHUS NPAKTHUYECKUX 3aHATUH W JTaOOpaTOpHBIX paboOT, TECTUPOBAHWS, a TaKKe
BBITIOJTHCHUST 00 YJAIOIIMMUCS WHINBUIYAIBHBIX 33JJaHUN, TPOCKTOB, HCCIICTOBAHU.

PesyiabTaTsl 00yyeHHs
(BHIBI A€SITEJIbHOCTH 00y4YAKOLIErocs)

®opMbI 4 METOABI
KOHTPOJISI M OLlEHKH
pe3yJbTaToB
o0y4eHust

* IUYHOCMHBIX:
— YCTOHYMBBINA UHTEPEC K UCTOPHU U JTOCTHXKEHUSM B O0JIACTH €CTECTBEHHBIX
HayK, YyBCTBO F'OPJAOCTH 32 POCCUICKUE €CTECTBEHHBIE HAYKU;

— TOTOBHOCTH K MPOJODKCHUIO 00pa30BaHUsl, MOBHIIICHUI0 KBATH(DHUKAIIIH B
n30paHHON MPO(hEeCCHOHATBHON JEATEILHOCTH C MCIOJb30BaHUEM 3HAHUN B
00JIaCTH €CTECTBEHHBIX HAYK;

— OOBEKTUBHOE OCO3HAHME 3HAYMMOCTHM KOMIIETEHIIMH B oO0jacTu
€CTECTBEHHBIX HayK JJs 4YelloBeKa W OOIIEeCTBa, YMEHHE HCIIOIb30BaTh
TEXHOJIOTUYECKHE IOCTHMKEHHsSI B 00JacTh (U3MKHU, XUMHUHU, OUOJIOTHUHU JUIS
MOBBIIICHUSI COOCTBEHHOTO WHTEIUICKTYaTbHOTO pa3BUTHS B BBIOPAHHOM
npodeccuoHaNbHOM 1eATENbHOCTH;

— YMEHME ITPOAaHAIM3UPOBATh TEXHOTEHHBIE MTOCIEACTBUS ISl OKPYKaIOLIEN
cpelbl, ObITOBON U MPOU3BOACTBEHHOM /I€ATEIHLHOCTH YEJIOBEKa;

—  TOTOBHOCTb  CAMOCTOSITENIbHO  J0ObIBaTb  HOBBIE  JuId  ce0s
€CTECTBEHHO-HAYYHbIE 3HAaHUS C HCIOJIb30BAaHUEM [UIsl 3TOTO JOCTYIHBIX
MCTOYHHUKOB MH(POPMALIUY;

— yYMEHHE YINpaBJIATh CBOEH MO3HABATENBHOMN NEATENILHOCTHIO, NMPOBOIUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOT'O MHTEJICKTYaJIbHOI'O Pa3BUTHS;

— YMEHHUE BBICTPAaWBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOILIEHUS B KOMaHZE IO
pElIeHUI0 00IKX 3a/1a4 B 00JIaCTH €CTECTBO3HAHNS,

* MemanpeomenmHuix:

— OBJIQJICHUE YMEHUSIMU U HaBBIKAMHU DPa3IUYHBIX BUJIOB IMO3HABATEJIbHOU
NESTeIbHOCTH JJI1 U3yYEHUS! Pa3HbIX CTOPOH OKPYXAIOIIEro €CTECTBEHHOIO
MUDA;

— TMpPUMEHEHUE OCHOBHBIX METOJIOB IMO3HAHUS (HAOMIOAEHUS, HAYYHOIO
OKCIIEPUMEHTA) JUISl W3YYEHHs PA3JIMYHBIX CTOPOH €CTECTBEHHO-HAyYHOMU
KapTUHBl MHpa, C KOTOPHIMH BO3HHUKAE€T HEOOXOJWMOCTb CTAJIKUBAThCS B
npodeccuoHaIbHOU cdepe;

— YMEHHE ONpeAeNATh UeNH U 33Ja4 JesITeIbHOCTH, BIOMPATh CPENICTBA IS
UX JIOCTUXKEHUS Ha MPAKTHUKE;

— yYMEHHE UCHOJb30BaTh pa3jMYHble MCTOYHUKM JJI  IOJY4EHHUS
€CTeCTBEHHOHAYYHOH HH(OpPMAllMd M OLEHUBATh €€ JOCTOBEPHOCTH IS
JOCTUKEHHSI TIOCTABJICHHBIX LieJel U 3a1ady;

* NPEOMEMHBIX:

— c(hOopMHUPOBAaHHOCTh TPEACTABICHUNH O IIEJIOCTHOH COBPEMEHHOU
€CTECTBEHHOHAy4YHOU KapTUHE MHUpa, IPUPOJE KaK E€IUHON LEIOCTHON
CUCTEME, B3aMMOCBS3U YeNoBeKa, MIPUPO/IBI u oOmiecTna,
MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTadax BeeneHHOM;

— BIIQJICHHE 3HAHUSAMHU O HauOoJiee BaXKHBIX OTKPBITHSIX U JOCTHKEHHSIX B
00JIaCTH €CTeCTBO3HAHMs, MOBIUSBIIMX HA HBOJIOLHIO IPEACTaBICHUN O
MIPUPO/IE, HA PA3BUTHE TEXHUKHU U TEXHOJIOTHII;

— c(hopMHPOBAHHOCTH YMEHUS IPUMEHSTh €CTECTBEHHO-HAaYyUHbIE 3HAHUS IS
OOBSICHEHUS! OKPYXKAIOIIMX SIBJICHUH, COXpPAHEHHUs 3I0pOBbs, OOECIeUeHUs
0€30MaCHOCTH JKHU3HENIEATENbHOCTH, OEpeXHOr0 OTHOUICHHS K MPUPOAE,

MPaKTUYECKHUE 3aHSTHS,
TECTUPOBAHUE,
KOHTpOJIbHas padora,
VHIUBHTyaIbHbIC
TBOPYECKHE 3aaHUs,
CaMOCTOSITeITbHAS
pabora,

Qg QepeHIIMPOBAHHBIN
3a4eT
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paIMOHATFHOTO  MPHUPOAOMNONB30BAHUS, a TakKe BBIMOJIHEHHUS PO
TPaMOTHOTO TTOTPEOUTETIS;

— c()OpMHUPOBAHHOCTH MPEACTABICHUI 0 HAYYHOM METOJIe MTO3HAHUS TIPUPOIBI
W CpeACTBaX H3Y4YCHHS MeramMupa, MakpoMupa W MHUKPOMHpA; BIaJeHHUC
MpHEeMaMH €CTECTBEHHO-HAYYHBIX HAOIIOJIEHUH, OIBITOB, WCCICIOBAHUA H
OIICHKH JJOCTOBEPHOCTH TOJYYCHHBIX PE3yJIbTaTOB;

— BJAQJICHUE TIOHATUWHBIM allllapaToM E€CTECTBEHHBIX HAyK, MO3BOJISIONINM
MMO3HAaBaTh MHpP, Yy4aCTBOBATh B JUCKYCCHSAX TI0 €CTECTBEHHO-HAyYHBIM
BOIIPOCaM, HCIOJB30BaTh pa3MYHbIE HCTOYHUKH WHPOPMAIUU  JUIS
MMOATOTOBKA COOCTBEHHBIX PAOOT, KPUTHUYECKH OTHOCHUTBHCS K COOOIICHHSIM
CMU, coneprxamum HaydHYI0 HH(OPMAIIHIO;

— c(hopMUPOBAaHHOCTH YMEHHI TOHUMATh 3HAYUMOCTh €CTECTBEHHO-HAYYHOTO
3HAHUSA [JIS KaXIOrO 4YelIOBEKa HE3aBHUCHUMO OT €ro mnpodeccHOHaNbHOM
NeATETLHOCTH, pa3inyaTh (DAKThHI M OIEHKH, CPABHUBATH OIICHOYHBIE BHIBOJIHI,
BUJIETh MX CBSI3b C KPUTEPHUSIMHU OILEHOK M CBS3b KPUTEPHUEB C OMPEICIICHHOM
CUCTEMOU IIEHHOCTEMN.
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JINCT UBSMEHEHUMH 1 JONMOJIHEHNN,
BHECEHHBIX B PABOYYIO IPOTPAMMY

No HU3MCHCHU, JaTa BHCCCHUA N3MCHCHMUAA, No CTpaHUIbl C U'BMCHCHUCM,

bbLJIO

CTAJIO

OcHoBaHue:

HO,Z[HI/ICL JMa BHCCIICTO U3MCHCHUA
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