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PA3JIEJ 1 BEIIECTBO

Crpoenue artoma. CTpoeHHE »HJIEKTPOHHBIX 000JI0YEK aTOMOB TiepBbIX 20
JIEMEHTOB  mnepuoanueckod cucrembl JW. MengeneeBa. CoBpeMeHHbIE
NPEJCTaBICHUS O CTPOCHHMU aroma. J[BIKEeHuEe 3JIEeKTpoHa B arome. ATOMHas
opourans. [TocnenoBaTenbHOCTD 3aMOTHEHUS SJIEKTPOHHBIX 000JI0UEK B aTOMaXx.
OnexTpoHHBIE U Tpadudeckue GopMyIIbl aTOMOB JIEMEHTOB.

PaboTa ¢ TpeHUPOBOUHBIMH TECTAMU 110 TEME.

[Teprnoanyeckuii 3aKOH ¥ MEPUOJIUYECKAS] CUCTEMa XUMUYECKUX 31eMeHTOB JII.
Menneneesa. [ pynnbl ¥ Iepuoapl NEPUOAUIECKON CUCTEMBI. DUBUYECKUN CMBICIT
MOPSJIKOBOIO HOMEpa XHUMHYECKOTO DJIEMEHTAa. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB 3JIEMEHTOB M MX COCIUHECHUU B CBS3U C IIOJIO)KEHUEM B MEPUOIAYECKOU
CACTEME XUMHYECKHX DJIEMEHTOB. XapaKTCPUCTUKA XHUMHUYECKUX CBOMCTB
AJIEMEHTOB TJIABHBIX MOATPYHII W TEPUOAUYHOCTh HMX H3MEHEHUS B CBETE
AIIEKTPOHHOTO cTpoeHus atoma. OO0I1ias XxapaKTepUCTHKA 3JIEMEHTa Ha OCHOBE €T0
IIOJIOKEHHUs B iepuoandeckon cucreme /. . Menneneesa.

PaboTa ¢ TpeHUPOBOYHBIMU TECTAMU T10 TEME.

CtpoeHnne BemiecTB. XUMHUECKas CBs3b: KOBaJleHTHas (MOJsipHas U
HETOJIsIpHAas ), IOHHAsI, MeTaJTnYeckas. XuMU4eckasi CBsi3b aToMOB. KoBajieHTHast
CBSI3b U MeXaHU3M e€ oOpazoBanus. [lonsipHas v HeMmoysIpHAs KOBAJICHTHAs CBA3b.
CBolicTBa KOBaJEHTHOM CBSI3U. DIJIEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBI BELIECTB.
HNonnast cBsi3b u Mexanu3m e€ obpazoBanusi. CBolicTBa MOHOB. MeTtayminueckas
CBSI3b.

[Ipaktruueckoe 3anstre. COCTaBICHHE SJEKTPOHHBIX M CTPYKTYPHBIX (OpMYI
BEILIECTB.

BaneHTHOCTE XUMHUYECKMX 0dJIeMEHTOB. CTeleHb OKHUCICHHUS XHUMHYECKHX
AJIeMEHTOB. BajieHTHBIE 5JeKTpoHbl. BaneHTHOCTh. BaneHTHblE BO3MOXKHOCTHU
aToMOB. CTeIIeHb OKUCJICHHS.

[IpakTueckoe 3aHsTue. COCTaBICHHE DJJIEKTPOHHBIX U CTPYKTYPHBIX (GopMy
BEIIIECTB.

[IpocTeie u cioxHble BemecTBa. OCHOBHBIE KJIACChl HEOPTAHUYECKUX BEILIECTB.
Homenknatypa Heopranmdeckux coeauHeHuil. Kiaccudukaius  BerecTs:
MPOCTHIE U CJIOXHBIE, METa/UIbI U HeMeTawibl. Kiaccudukanus HeopraHuIecKux
BEIIIECTB, MX TEHETHYecKas CBsI3b. HomeHknaTypa, KiacCUUKaIus OKCHIIOB,
KHCJIOT, COJICH U OCHOBAHMUM.

PaGoTa ¢ TpeHUPOBOYHBIMH TECTAMH T10 TEME.



PA3JIEJI 2 XUMHNYECKAS PEAKIIUA

XumHuueckas peakius. Y CIOBHs U MPU3HAKH MPOTEKaHUS XUMUYECKUX PEaKIIUU.
Xumnyeckue ypaBHeHUs. CoOXpaHEHHME MacChl BEIIECTB IMPU XUMHUYECKHX
PeaKIusIX.
dusnueckne M Xxumuyeckue sipieHus. CpaBHEHHE NPU3HAKOB (UBNYECKUX U
XMUMUYECKUX siBIeHuI. Hanmncanue ypaBHeHHE XUMUYECKUX PEaKIii, pacCTaHOBKA
K03 GUITMEHTOB. 3aKOH COXPAaHEHHSI MACChI BEILIECTB.

Pabota ¢ TpeHUPOBOYHBIMH TECTAMU IO TEME.

Knaccudukanys XUMHUECKUX PEaKIHd MO pa3lInYHbIM MpHU3HAKaM: YHCIY U
COCTaBY MCXOJHBIX W ITOJYYEHHBIX BEIIECTB, U3MECHEHUIO CTEIICHEN OKHUCICHUS
XUMHYECKHUX JIEMEHTOB, IOTJIOLIEHUIO U BBIICJIICHUIO SHEPTUH.

Paznuunble k1accupUKaM XUMUYECKUX PEAKIUI, IPUMEPHI.
Pabota ¢ TpeHUPOBOUYHBIMH TECTAMHU.

DJIEKTPOIUTHl M HEANEKTPOJUTHl. KaTHOHBI M aHUOHBI. DJIEKTPOJIMTHUYECKAS
JTUCCOIMANMSA  KHCJIOT, IenoYed W coyied  (CpeaHux). DJIEKTPOIUTHl U
HEDJICKTPOJIMUTHI. DJIEKTPOJIUTUYECKAS JTUCCOLMAIIAS B pacTBOpax M paciljaBax.
Ponb BOAbl B Mpolecce  DIICKTPOJIMTHYECKOM  aucconuanuu. CTeneHb
nucconuanyu. KoncrtanTa aucconuanuy. XMMHAYECKHE CBOMCTBA KUCIIOT, COJIEH U
OCHOBAHUU B CBETE TEOPUU IIEKTPOIUTHUECKON JUCCOLUALUU.

Pabota ¢ TpeHUPOBOYHBIMU TECTAMH.

Peakium woOHHOrO OOMEHa ¥ YCJIOBUSI WX ocymiecTBicHus. CocTaBlieHHE
MOJICKYJISIPHBIX M MOHHBIX YpaBHCHHH. YTIpaKHEHUE HA HAIlMCaHUE ypaBHEHUH
peakiuii HOHHOTO OOMEHa.

OKUCAUTETBbHO-BOCCTAHOBUTEBHBIE peaxkuuu. Oxkucnurenb 151
BOCCTaHOBUTENb.  lIpoleccel okuciieHHss U BoccTaHOBIeHHs. (CocTaBieHUE
ypaBHeHuit OBP: Meron siexkTpoHHOro 6anaHca ¥ METOJ| MOJypeakiuii (HOHHO-
AIEKTPOHHBIN METON).

[IpakTueckoe 3anstue. CocrtaBiienne ypaBHeHuid OBP MeToq0M 3J€KTpOHHOIO
OasaHca. VhpaxHeHHEe Ha COCTABJICHUE YPABHEHHM OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIUM.

PA3JIEJI 3 DJEMEHTAPHBIE OCHOBBI HEOPIAHUYECKOW
XUMHUUN. ITPEICTABJIEHUSA Ob OPTAHUYECKHUX BEHIECTBAX

XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAUIOB U HEMETALIOB. XUMHUUYECKHUE
CBOMCTBA MPOCTBHIX BEIIECTB-METAUIOB IIEJOYHBIX M IIEIOYHO3EMETbHBIX
METaJIJIOB, aQJIOMUHHUS, Keje3a. OO6mass  XapakTepUCTHKAa METaJLIOB.
Pacnonosxxenne wmertamioB B Ilepumogmueckout cucreme .M. Menaeneena,
M3MEHEHHE MX CBOMCTB MO MEPUOJAM M TpyHmam. DJIEKTPOXUMHUUYECKUU Pl
HaNpsDKEHUS METAUIOB. XHMHUYECKHE CBOWCTBA METAJUIOB. XapaKTEPUCTUKH



IIEJIOYHBIX M IEJIOYHO3EMEJIbHBIX METAJIOB, aJIOMHHMSA, Xejie3a. XUMHUYECKHE
CBOMCTBA TMPOCTHIX BEIIECTB-HEMETAIOB: BOJOPOJA, KHUCIOPOJAa, TaJIOTE€HOB,
cepsl, a3ota, ¢ocdopa, yriaepoaa, kpemaus. O01Ias xapaKTepUCTUKA HEMETAILIOB.
Pacnonioxxenne wmeramioB B Ilepumommueckoun cucreme .M. Menpaeneena,
M3MEHEHHE HX CBOMCTB MO MepuoAaM MW TIpynnaM. XUMHYECKHE CBOWCTBA
HEMETAJJIOB. XapaKTEPUCTUKHU BOJOPOJA, KHUCJIOPOAA, Tallor€HOB, CEphI, a30Ta,
dbocdopa, yriaepoaa, KpeMHUS U UX COSTUHEHUM.

XHUMHUYECKHE CBOMCTBA CIIOXKHBIX BEIISCTB. XMMHUYECKHE CBOMCTBA OKCHJIOB:
OCHOBHBIX, aM(OTEpHBIX, KHCIOTHBIX. HoMeHKkmarypa, Kiaccudukaus,
XUMHUYECKUE CBOMCTBA U CIIOCOOBI MOTYyUYECHUS] OKCUJIOB.

PabGora ¢ TpeHUPOBOYHBIMU TECTAMH.

XuMUYecKrue  CBOWCTBa  ocHOBaHMM. Homenkmartypa,  kimaccudukaius,
XUMHUYECKUE CBOMCTBA U CIIOCOOBI MOTYYEHUSI OCHOBAHUIA.
PaboTa ¢ TpeHUPOBOYHBIMH TECTAMH.

XHUMHMYECKHE CBOMCTBA KHCIOT. HOMGHKJIaTypa, KJIaCCH(i)I/IKaIII/ISI, XUMHUYICCKHC
CBOWCTBA M CITOCOOBI IMOJIYyUCHUA KHUCJIOT.
PabGoTa c TPCHUPOBOYHBIMH TCCTAMMU.

XvuMHUYECKHEe CBOMCTBa cojell (cpennux). Homenknartypa, kinaccudukanms,
XUMHUYECKHE CBOMCTBA U CITOCOOBI MOJTYYEHHUS COJIEH.
PaboTa ¢ TpeHUPOBOYHBIMH TECTAMH.

B3auMocCBs3p pa3IMuYHBIX KJIACCOB HEOPTaHMYECKUX BEILIECTB.
['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.
[Ipaktrueckasi pabora. BeinonHeHne ynpakKHEHUN Ha [ETI0YKY MPEeBpaIlCHUH.

IIepBoHavanbHbIE CBEJICHUS 00 oprannyeckux BemecTBax. CocTtaB
OpraHMYecKuX BemiecTB. [IpuuuHBI MHOrOOOpa3usi OpPTraHUYECKUX BEIIECTB.
[IpencraBinenne o pa3BEPHYTOM MW COKpAIIEHHONW CTPYKTYpHOU dopmyre
OpPraHMYeCKuX BelIeCTB. PoJIb OpraHMYecKHX BELIECTB B IPUPOAE U KU3HU
YeJoBeKa.

VYTi1eBoI0po bl IpEACIbHBIE U HENPEIeTbHbIE: METaH, 3TaH, ITHIICH, alleTUJICH.
CocTaB M HOMEHKJIATYp YIJIEBOJIOPOJOB psia METaHa. XUMHUYECKHE CBOMCTBa
npeebHbIX YTIeBO0OpoioB (Ha mpumepe metaHa). CocTtaB U HOMEHKIATYpP
HeTMpeaeabHbIX YIJIEBOJOPOJOB psga dTWIeHa, HUX (U3UYECKHE CBOMCTBA.
XUMUYECKHE CBOWMCTBA HEMPEIETbHBIX YTIJIEBOJOPOJOB (HAa MpPHUMEPE STUIICHA).
Peakuun nonmMepusani U BBICOKOMOJIEKYJIIPHBIE BEIIECTBa (ITOJIUMEPHI).

Kucnopoaconepsaipe BeliecTBa: CHUPTHI (METAHOJ, HTAaHOJ], IJIMIEPHUH),
KapOOHOBBIE KUCIOTHI (YKCyCHast u creapuHoBasi). [lonarue o QpyHKIIMOHATIBHON
rpynne. CoctaB, HOMEHKIIaTypa, GU3HUYECKUE U XUMUYECKUE CBONCTBA CIUPTOB.



[IpencraBienrie O MHOTOATOMHBIX CHUPTax HAa OpUMEpe  TJIUIEpHUHA.
[IpencraBnenue o kKapOOHOBBIX KMCJIOTaX U peakuuu srepudukaiun. KapooHoBbie
KUCIIOThL. Du3nyeckne W XUMUYECKHE CBOMCTBA YKCYCHOM KHCIOTHI, €€
pUMEHEHUE.

buonornuecku BaxHbI€ BELIECTBA OEJIKH, XKUPHI, yriaeBobl. [IoHITHE O CIOXKHBIX
apupax. Kupsl. CocTaB MOJEKyJd KUPOB, HX (QU3MUYECKHE CBOICTBA U
npuMeHeHue. buonornueckas (QyHKuMA OKUpPOB. YTIUIEBOABI, HUX COCTaB,
¢dusznyeckue CBOICTBA, HAXOXACHHUE B MPUPOAE, MPUMEHEHHE U OMOJOTHYECKas
pOJIb.

PA3JEJ 4 METOAbI INIO3HAHHA BEIIECTB U XUMHUYECKHUX
SABJIEHUN. SKCIIEPUMEHTAJIBHBIE OCHOBBI XUMUHN

[IpaBuna 6e3omacHoOl pabOTHI B MIKOJIBHOM J1abopaTtopun. JlabopaTopHas mocyna
u obopynoBanue. Paznenenne cmeceit m ouuctka BemecTB. [IpuroroBieHue
pactBopoB. OrmpezneneHue XxapakTepa cCpeAbl pacTBOpa KHUCIOT W IIEJIOYEN C
MOMOIIbIO UHIUKATOPOB. KauecTBeHHbIE peakiMi Ha MOHBI B PacTBOpE (XJIOpH/I-,
cynb(dar-, KapOOHAT-UOHBI, UOH AMMOHHS).

[Tomyuenue razoo0pa3Hbix BemiecTB. KauecTBEHHbIE peakluy Ha razoo0pas3Hbie
BelecTBa (KUCIOPOI, BOJOPO/I, YTIAECKUCIBINA a3, aMMHUaK).

[IpoBenenre pacueToB Ha OCHOBE (QOpMyNl M ypaBHEHHMH peakuuid. Pemienue
3ajad.

Bprurciaenuss MacCoOBOM JI0JIM XMMUUYECKOTO 3JIEMEHTA B BEIIICCTBE.

Brruucnenus MaccoBoM 10U paCTBOPEHHOTO BELIECTBA B PACTBOPE.

Brrunciienne KoiauyecTBa BEIIECTBA, MacChl MM 00ObeMa BeEIIEeCTBa IO
KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 PEarcHTOB WJIU MPOJTYKTOB
peaKIuu.

PA3JIEJI 5. XUMUA U ’KU3HDb

[TpobGiiembl Ge30MacCHOTO MCIOJIB30BAHUS BEIIECTB U XUMUUYECKUX pEaKIuid B
ITOBCETHEBHOM KM3HH. XHMHUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH CPEAbl U €ro
MOCJIEJICTBHUS.

PA3JIEJI 6. OTPABOTKA ITPAKTHUYECKHNX HABBIKOB
3anonHeHue 0JIaHKOB. BhIMmoHEeHEe BapuaHTOB IEMOBEPCHUH.



IInanupyemblie pe3yibTAThl 0CBOEHHS Kypca

JIMYHOCTHBIE PE3VYJIBTATHI

JIMYHOCTHBIE PE3YJIbTAThl OCBOEHUS IIPOrPaMMbl OCHOBHOT'O 00ILIEro 00pa30BaHus
JOCTUTAIOTCSL B X0Ji¢ OOy4eHUs XMMUU B €IMHCTBE YYEOHON M BOCHHUTATEIBHOU
NESATEIbHOCTH B~ COOTBETCTBUM € TPAJAULMOHHBIMH  POCCUUCKUMU
COLIMOKYJIBTYPHBIMH U JAYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH, MPHHATHIMU B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOIIO3HAHUS, CaMOPA3BUTHUS M COIMaTM3alnuu oOydaromuxcs. JIMUHOCTHBIE
pe3yabTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCSl PYKOBOJICTBOBATHCS CUCTEMOM
MO3UTHUBHBIX [IEHHOCTHBIX OPUEHTAINI U PACIIUPEHUE OMBITA JEATEIBHOCTH Ha €€
OCHOBE, B TOM UHCJIE€ B YACTH:

1) maTpuOTUYECKOrO0 BOCIUTAHUS: LIEHHOCTHOIO OTHOUIEHHSI K OT€UYECTBEHHOMY
KyJIbTYPHOMY, HCTOPHUYECKOMY M HAay4dHOMY HAacJIeJUIO, MMOHUMAaHHs 3HAYEHUS
XMMHUYECKON HayKM B >KM3HM COBPEMEHHOr0 OO0ILeCTBa, CIOCOOHOCTH BIAJIETh
JOCTOBEPHOI MH(pOpMauei 0 NepeaOBbIX TOCTHKEHUAX U OTKPBITUSIX MUPOBOM U
OTE€YECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 YCTpOHCTBE
MUpa U o0lIEeCTBa;

2) TpaXTaHCKOTO BOCIUTAHMS: MPEACTABICHUS O COIIMATIbHBIX HOPMaX M MpaBUIax
MEKIIMYHOCTHBIX OTHOIICHHUI B KOJUIEKTHBE, KOMMYHUKATUBHONW KOMITETEHTHOCTH
B OOIIECTBEHHO MOJE3HOM, Y4eOHOUCCIEA0BATEIbCKOM, TBOPUYECKON W APYTHX
BUJaX JIEATEIHHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW AEATEIhHOCTH
IpU BBIMOJTHEHUN Y4YeOHBIX, MO3HABATEIbHBIX 3a7a4, BBITOJHEHUH XUMHYECKHX
HKCIIEPUMEHTOB, CO3/IaHUU YUYEOHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAHHIO
¥ B3aUMOIIOMOIIM B IIpollecce 3TOM yuyeOHOW NeATeIbHOCTH, TOTOBHOCTHU
OLICHMBaTh CBOE TIOBEJEHUE M TOCTYNKH CBOUX TOBapHUIIEH C MO3UIHIU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEACTBHH MOCTYIKOB;
3) UEHHOCTH HAy4yHOTO TIO3HAHMS: MHUPOBO33PEHYECKHE MPEACTABICHUS O
BELIECTBE U XMUMHUYECKOM pEaKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAYKU M COCTABJISIONIME OCHOBY JJI MOHUMAaHMs CYIIHOCTH Hay4dHOMU
KapTUHBl MHpa, MPEACTaBIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHUS
IPUPOJIBI, B3aWMOCBSI3SIX 4YEJIOBEKA C MPUPOTHOW CpEIoW, O POJIM XHMHUU B
MO3HAHUH STUX 3aKOHOMEPHOCTEH; MO3HABaTEIbHBIE MOTHBBI, HAIllPaBJICHHbBIC Ha
MOJlyYeHWE HOBBIX 3HAHUW 10 XHWMHH, HEOOXOAuWMbIE i1 OOBSICHEHUS
HaOJI0aeMbIX MPOLIECCOB M SBJICHUW, IMO3HABATEIbHOW, MHMOPMALHUOHHON U
YUTATENBCKON KyJIbTYpbl, B TOM YHCJIE€ HAaBBIKOB CaMOCTOSITEILHOW pabOTHI C
y4eOHBIMU TEKCTAaMH, CIPABOYHON IUTEPATypOil, MOCTYNHBIMA TEXHHUYECKUMHU
cpeacTBaMu MHGOPMAIIMOHHBIX TEXHOJIOTUH; UHTEpEC K OOYUYEHUIO M MO3HAHMIO,
JT10003HATEITFHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaM0O00Opa30BaHUIO, TPOCKTHOU
U MCCIIEI0BATEIbCKON JESTEIbHOCTH, K OCO3HAHHOMY BbIOOpPY HANpaBICHHOCTH U
ypOBHS 00yUY€HUs B AaJbHEHIIIEM;

4) ¢dopmupoBaHHS KyJIbTYyphl 3J0pPOBbsS: OCO3HAaHHE LIEHHOCTH JKU3HH,
OTBETCTBEHHOTO OTHOUIEHMSI K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha 3JJ0POBBINA 00pa3



KU3HU, OCO3HAHUE TOCIEICTBUN U HEMPUATHE BPEAHBIX MPUBBIYEK (YIIOTpeOIeHus
aJIKOroJisi, HApKOTUKOB, KypEHHs), HEOOXOOUMOCTH COOJMIOJEHUS IpPaBUII
0e30MacHOCTH NpHU O0pallleHUH C XUMUYECKHUMH BELIECTBAMHU B OBITY U peasIbHOM
KU3HU;

5) TpyZOBOrO BOCHIHTAHUS: MHTEPEC K MPAKTUYECKOMY HM3ydeHUIO Ipodeccuil u
Tpyda Ppa3IMYHOTO pOJAa, YBaXEHHE K TPyAy U pe3ynbraraM TpYyJIOBOU
JESATEIIbHOCTH, B TOM YHUCJIE HAa OCHOBE INMPUMEHEHUs IPEIMETHBIX 3HAHUU IO
XUMHUHM, OCO3HAaHHBI BBIOOp HMHAMBUAYAJIbHOM TPACKTOPUH MPOJOJDKEHUS
oOpa3oBaHMsl C YYETOM JIMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, ycmemHo MpodeccrnoHaIbHOMI
JESITEIIbHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHHM, TOTOBHOCTh a/IallTUPOBATHCS B
npodeccuoHanbHOM cpene;

6) PKOJOTrMYECKOTO BOCHUTAHUS: SKOJOTMYECKU LEIECOO0PA3HOE OTHOIIEHHE K
IpUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMJI€, OCHOBE €€ CyILeCTBOBAHUS, IOHUMaHHUE
LEHHOCTH 3/I0pOBOT0 U 0e30macHoro oopasa »KU3HU, OTBETCTBEHHOE OTHOLICHHUE K
COOCTBEHHOMY (PU3UYECKOMY U ICHUXWYECKOMY 3J0POBBIO, OCO3HAHUE IIEHHOCTH
co0uroieHus npaBuil 0€30I1aCHOTO MOBEACHUS IpU paboTe C BEILIECTBAMH, a TaKXKe
B CUTYyalUsX, YTPOXKAIOIIKX 3I0POBBIO U KU3HU JIIOJIEH; CIIOCOOHOCTH MPUMEHSThH
3HaHUS, NOJy4YyaeMble MPU U3YyYEHUH XUMUH, JJIS PEUICHMs 33/ay, CBSI3aHHBIX C
OKpYXarolel MPUPOJHOM CpeNoM, I TOBBILIEHUS YPOBHS 3KOJOIMYECKOU
KYJbTYPbl, OCO3HAaHUA I100AJIBHOrO XapakTepa HKOJIOTMYECKUX MpoOJieM U MyTel
UX PELIeHUs MMOCPEACTBOM METOAOB XMMHUH, 3KOJIOTHUECKOTO MBIIUICHUS, YMEHUS
PYKOBOJCTBOBATbCA MM B IIO3HABATEIbHOW, KOMMYHHKATHBHOM WM COLMAIBHOU
MIPaKTHKE.

METAITPEIMETHBIE PE3VYJIbTATHI

B cocraBe MeTanpeaIMETHBIX  pE3yJbTAaTOB  BBIACIAIOT  3HAYUMBbIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOopHs,
IOPUHLIUII, TUIIOTE3a, (PaKT, CUCTEMa, IPOLECC, IKCIIEPUMEHT U APYTOE.), KOTOphIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX HpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUI M3 3TUX MpeAMETOB (OPMUPOBATH MPEJCTABICHUE O LIETOCTHOM
HAayYHOW KapTHHE MUpa, U YHUBEpCAJbHbIE yueOHbIE NeHCTBUSA (MI03HABATEIbHBIE,
KOMMYHHMKAaTHBHbBIC, PETYJIATUBHbBIE), KOTOpbIE OOECIeuuBalOT (OPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM
nesitenbHoCTH. [l03HaBaTeNbHbIE YHUBEPCAIbHBIEC yUeOHbIE IEUCTBUS

ba3oBble Jiornueckue AeMCTBUS: YMEHHUS HCMOJIb30BATh MPUEMBI JIOTUUECKOIO
MBIIUICHUST TIPU OCBOCHHUU 3HAHWM: PACKPBIBATH CMBICT XUMHYECKUX TMOHSATHI
(BBLIENATH MX XapaKTEepHbIE MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JAPYTHUMHU
MOHSTHUSMH), HWCIOJB30BaTh MOHATHS Ui OOBSICHEHHS OTICNIBbHBIX (aKTOB U
SIBIICHUH, BBHIOMPATh OCHOBAHHS M KPUTEPUU I KIACCUPUKAIUU XUMHUYECKUX
BELIECTB U XMMHUECKUX PEAKIMI, yCTaHABIMBATh NPUUMHHO-CIIEICTBEHHBIE CBSI3U
MeXy 00BEKTaMHU M3y4YEHUs, CTPOUTH JIOTUUECKHE PACCyKIACHUs (MHIYKTHBHBIC,
JeAYKTUBHBIE, IO AaHAJIOTMH), JIeNaTh BbIBOJIBI U 3aKIIOYCHUS; YMEHHE IPUMEHATD
B Ipolecce TMO3HaHWA TNOHATUA  (IpeaIMEeTHble U METalpelIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3YEMbIE B XHMUH, PE0OPa30BHIBAThH
[IMPOKO MPUMEHSIEMbIE B XUMUHU MOJIEJIbHBIE MPEICTABICHUS — XUMUUYECKUN 3HAK



(cuMBOJI BIEeMEHTa), XUMHUYecKast (opMysia ¥ YpaBHCHHE XUMUYECKON PEaKIuu —
Opy pelIeHUH Yy4yeOHO-MO3HABaTEIbHBIX 3a7a4, C YYETOM 3THUX MOJIEIbHBIX
NPEACTABICHUM BBISBISATH M XapaKTEPU30BaTh CYUIECTBEHHBIC MPU3HAKU
U3Yy4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIUM, BBISBISATH
oOlue 3aKOHOMEPHOCTH, MPUYMHHO-CIECACTBEHHBIE CBS3M W TMPOTUBOPEUUS B
U3ydaeMbIX TIpolieccax M sBJICHHSIX. ba3oBble HcCCIeAOBATENbCKUE JIEUCTBUS:
YMEHUE HCIOJIb30BaTh IOCTABICHHBIE BOIPOCHl B KaueCTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KA4eCTBE OCHOBBI i1 (DOPMUPOBAHHUS THIIOTE3BI IIO
MPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKIACHUN; MPUOOPETEHUE OIbITA O
IJIAHUPOBAHUIO, OPTraHU3AlMUM U TPOBEACHUIO YYCHUYECKHX HKCICPUMEHTOB,
yMeHue HaOII0aTh 3a XOJOM MPOLECCa, CaAMOCTOSTENBHO MPOrHO3UPOBATH €0
pesynbrar, GOpMyIMpoOBaTh O0OOIIEHWS W  BBIBOALI IO  pe3yJbTaTaM
MPOBEJAEHHOTO OIbITA, UCCIIEIOBaHUs, COCTABIATh OTUET O MPOJECIaHHON padorTe.
Pabota ¢ undopmaiueil: ymeHue BoIOMpaTh, aHATU3UPOBATH U UHTEPHPETUPOBATH
UHOOPMAITUIO PA3TMYHBIX BUJIOB U (DOPM MPE/ICTABICHHUS, MTOTYyYaeMYI0 U3 Pa3HBIX
WCTOYHUKOB (HAy4yHO TIOMYJIIpHAs JHUTEpaTypa XHUMHYECKOTO COJACpKaHUS,
CIpaBOYHbIE  MoOcoOus, pecypcbl  VHTepHeTa), KpPUTHYECKH  OLICHUBATH
MPOTUBOPEUYMBYI0 M  HEIOCTOBEPHYIO HH(OpMAIMIO; yMEHHUE NPUMEHSTh
pa3MyHble METOABl W 3alpochl MPH TOUCKE U OTOOpe HHPOpMAIMK U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOJMMBIX JIJIi BBIMOJHEHUS Y4YEOHBIX W
MO3HABATENbHBIX 3a7a4 ONPEACIIEHHOTO THUIA, MPUOOPETEHUE OMbITa B 00JIacTH
WCIIOJB30BaHusl MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJAJCHUE
KyJbTYpOM aKTUBHOTO MWCHOJIb30BAHMUSI  PA3JIMYHBIX TIOMCKOBBIX  CHCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMANBHYIO (DOpMY IIpeACTaBICHUS HHPOpPMALUU U
WUTIOCTPUPOBATh pelIaeMble 3aJa4d HECJIOKHBIMU CXEMaMH, JAuarpaMmmaMu,
apyrumu  dhopmamMu rpadUkd M UX KOMOUHAIIMSIMHU, YMEHHUE HCIOJb30BaTh W
aHAIM3UPOBaTh B TIpollecce Y4eOHOM U HCCIIENOBATEIBCKON NEATeTLHOCTH
UH(OPMAITUIO O BIUSHUH MTPOMBIIIICHHOCTH, CEJIBCKOTO XO3SMCTBA M TpaHCIIOPTa
Ha COCTOSIHME OKPY’KAIOLIEH IPUPOAHOM CPENBI.

KoMMyHMKAaTHBHBbIE YHUBepCcaJbHble YuyeOHbIe NeiiCTBHS: YMEHHE 3aJ]aBaTh
BOIPOCHI (B X07€ Auayiora u (Win) JUCKYCCUU) TIO CYIIECTBY OOCYK/1aeMOM TEMBI,
bopMyIMpOBaTh CBOU MPEIIOKEHUS OTHOCUTEIBHO BBIMOIHEHUS MPEIOKEHHOM
3alayu; TPUOOpPETEHUE  OMbITa MPE3CHTAUU  PE3YIbTAaTOB  BBIMOJHEHUS
XUMHUUYECKOTO JKCIEPUMEHTa (J1a00paTOpPHOTO OIbITa, JJabOpaTOpHOUM pabOTHI MO
WCCIICIOBAHUIO CBOMCTB BEIIECTB, YUYE€OHOIO MPOEKTA); 3aMHTEPECOBAHHOCTH B
COBMECTHOM CO CBEPCTHUKAMM I[IO3HABATEIIbHOW M  HCCIEI0BATEIBCKON
NEATEIbHOCTH TPHU PEIICHUH BO3HUKAIOIIUX MPOOJeM Ha OCHOBE Y4éTa OOIIMX
WHTEPECOB M COTJIACOBAHUS MO3UIUHN (00CYKIeHHs,, 0OMEH MHEHUSIMU, «MO3TOBbBIC
HITYpPMbI», KOOPJAMHAIIUS COBMECTHBIX JEWCTBUM, OMNPENCIICHUE KPUTEPHUEB IO
OIICHKE KauyeCTBa BHITIOJIHEHHON PaOOThI U JPYTHE);

PeryasiTuBHble YHHBepCaJibHbIE Y4eOHbIe eiiCTBUSA: YMEHUE CaMOCTOATEIBHO
ONPENENATh UEIN AEATEIbHOCTH, INIAHUPOBATh, OCYIIECTBIIATH, KOHTPOJIUPOBATH U
py HEOOXOUMOCTH KOPPEKTHPOBATH CBOIO JEATEIHLHOCTH, BHIOMPATh Hambosee
ahdexTuBHBIE CMOCOOBI pemieHuss Y4YeOHBIX W TO3HABaTENbHBIX  3ajad,
CaMOCTOSITETIbHO COCTAaBJIATh WJIM KOPPEKTUPOBATH MPEIJI0KEHHBIN alropuTM



JNEHCTBUI MPHU BBIMOJHEHUU 33JaHUNA C YYETOM TOJYYEHHUS HOBBIX 3HAHUU 00
U3ydyaeMbIX OOBEKTaX — BEIECTBAX WU pEAKUMAX, OLEHUBaTb COOTBETCTBUE
IIOJIy4EHHOTO  pe3yJibTaTa 3asBICHHOM LEeNM, YMEHHE MHCIOJIb30BaTh U
aHAIM3UPOBATh KOHTEKCTHI, IIPEUIAracMble B yCIOBUN 3a1aHUM.

Temarnyeckoe NJIaHUPOBAHUE

Tema Bcero yacos
PA3JIEJI 1 BEIIIECTBO 3 yaca
PA3JIEJI 2 XUMNUYECKAS PEAKIIUA 3 yaca
PA3JIEJI3 OSJIEMEHTAPHBIE OCHOBBI 5 gyacoB

HEOPT'AHUYECKOM XUMMU. ITIPEJICTABJIEHUS OB
OPITAHMYECKHUX BEIIIECTBAX

PA3EJI 4 METO/bI IIO3HAHWA BEIHIECTB U 3 vaca
XUMUYECKUX SABJIEHUN. DKCIIEPUMEHTAJIBHBIE

OCHOBbI XUMHNHN

PA3JIEJI 5 XUMUA U XN3Hb 1 gac

PA3JIEJI 6. OTPABOTKA IIPAKTHUYECKNX HABBIKOB | 2 gaca
BCETI'O: 17




