Mynununansuoe kaséanoe obmeodpasoBarebHOE yupekIeHne
banarankunckas ocnoBuas o0meodpasoBaTenbHas mKo/Ia

«PaccmoTpenoy «CormacoBano» Vr1BepikieHo
(HaumeHoBanKe MO) 3amecTuTens [lpukaz Ne 44

TTpoTokon JIMPEKTOpa 10 _ Or 2. 05
N4 or VBP Teptifosen 201 .

«A3 05 »2021r. (moamuch ®UO JIMpeKTOp MmIKOJIBI
®UO pykososmrens 3amecrurens byraxosa E. H.
MO ot

[1&nmnuce

Pabouas mporpavma

110 XUMHH
s 8-9 kiiaccon
C MCII0JIb30BaHKeM obopyaosanus «TouykapocTtay
€CTECTBEHHO-HAYYHOM HAIPABICHHOCTH

PaspaGorunk nporpammsr:
JlycroBa Huna ®énoposna

c. baadaranka



Conepxanue

1. IlosicHuTeNnbHAS 3aMKCKa 2

2. O0mras xapakTepucTHKa yueOHOTo npeaMeTa « Xumus» ¢ 8-9 kimaccax__ 2-3

3. Onmcanue Mecta yueOHOro npeaMera «Xumus» ¢ 8-9 kinaccax B yueOHOM IuiaHe 3

4. JIN4HOCTHBIE, METAIIPEIMETHBIC U IPEIMETHBIC PEe3yIbTaThl OCBOCHUS ___ 3-7
5. Conepxanue yueOHOTO TIpeaMeTa « XuMusi» B 8-9 Kimaccax 8-15
6.TemaTrueckoe MmIaHUPOBAHUE 15
6.1 TemaTu4eckoe TUIAHUPOBAHUE § KIIACC 15-16
6.2TemaTnyeckoe TuIaHUPOBaHKE 9 Ki1ace 15-17
7. Onncanme yueOHO-METOIMIECKOTO 00ECIICUCHUS B MAaTePUATbHO-TEXHUIECKOTO
obecrnieueHnst 00pa30BaTEIBHOTO MPOIECCax 17

8. [Inanupyemble pe3ynbTaThl H3ydeHHUs yaeOHOTO IpeameTa «Xumus» ¢ 8-9  18-21



1. IloacHuTEILHAS 3aMMHCKA

[Iporpamma pazpaborana B cooTBeTcTBUU C TpeboBanusmu PI'OC ocHOBHOTO 00I1IETO
oOpazoBaHwUs.

H3yyeHune XMMHHU I0JKHO CIOCOOCTBOBATH (POPMHUPOBAHUIO Y YUAIIUXCSl HAYYHOU KapTHUHBI
MUPA, UX UHTEJUIEKTYaJIbHOMY Pa3BUTHUIO, BOCIIUTAHWUIO HPABCTBEHHOCTH, TOTOBHOCTH K TPYY.

I/Isy'lelme XUMHUH HANIPABJECHO HA JOCTUKCHHUE CJTCAYIOIIUX neJiei:

OCBOEHHE Ba)KHEHIIUX 3HAHMH 00 OCHOBHBIX MOHATHUSIX M 3aKOHAX XHMHH, XHUMHYECKOH
CHMBOJIHKE;

OBJIa/ICHHe yYMeHUSIMH HaONI0aTh  XMUMHUYECKHE  SIBJIECHUS, HPOBOIUTh  XMMHUYECKUN
OKCIIEPUMEHT, NMPOU3BOANUTH PAcUeThl Ha OCHOBE XMMHUYECKUX ()OPMYJ BEHIECTB M YpaBHEHHMA
XUMUYECKHUX PEaKLUn

Pa3BUTHUE ITIO3HABATCJIIbHBIX HWHTEPECOB W HMHTCIICKTYAJIbHBIX CIIOCOOHOCTEN B mponecce
MMpOBCACHUA XUMHYCCKOI0 OKCIICPUMCHTA, CaMOCTOATCIBHOI'O HpI/I06p€T€HI/IH 3HAHUH B
COOTBCTCTBHMH C BOSHUKAKIINMH )XM3HCHHBIMHU HOTpC6HOCT$IMI/I;

BOCIIMTAHME OTHOIIEHUS K XHUMUM Kak K OJHOMY M3 (YHIAMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U JIEMEHTY 00Ie4eTI0BEYECKON KYIbTYPBHI;

NnpuMeHeHHe MOJTYyYeHHbIX 3HAHMIT W yMeHMi 11 06e30MacHOr0 HCIONIb30BaHUS BEIIECTB U
MaTcpHrajioB B 6I)ITy, CEIBCKOM XO3SMCTBE M Ha IMPOU3BOJACTBEC, PCHICHUA IMPAKTUYCCKUX 3a1a4 B
MOBCEHEBHON KU3HM, MPEAYNPEKIACHUS SIBICHUM, HAHOCAIIMX BpEd 3J0POBBI0 YEIOBEKa WU
OKpYKarollen cpene.

2.001mas XapaKTepuCTHKA Y4eOHOro NnpeaMera.

B COACPIKAaHUH NAHHOTO KypcCa MPCACTABJICHBI OCHOBOIIOJIAratoIINue TCOPETUUCCKUE CBEACHUS 110
XUMHH, BKIIIOYAKOIHUE MU3YYCHUE COCTaBa M CTPOCHHA BCHICCTB, 3aBUCHMMOCTHU HX CBOMCTB OT
CTPOCHUS, UCCIICAOBAHUC SaKOHOMCpHOCTCﬁ XHUMHUYCCKUX HpCBpaIJ_ICHI/Iﬁ n HyTeﬁ YIIPpaBJICHUA
HMHU B TECIAX MOJTYUYCHUSA BCUICCTB, MAaTCPHUATIOB, DHCPIUH.

Conepkanre y4yeOHOTO TpeIMeTa BKIIOYAeT CBEJICHHUS O HEOPTaHMYECKUX BEIIECTBAX, HX
CTPOCHHUH U CBOMCTBAX, a TAKKE XMMUUYECKHUX MPOIECCaX, MPOTEKAIOIIUX B OKPYKAIOIIIEM MHUPE.
TeopeTnueckyro OCHOBY M3Yy4EHHsI HEOPTAaHUYECKON XUMHUHU COCTABIISIOT aTOMHO-MOJIEKYJISIPHOE
lyuenue, nepuomuveckuii 3akon JI.M.MenzaeneeBa ¢ KpaTKUMH CBEICHUSMU O CTPOCHHUH
aTOMOB, BHJIaX XHMHYECKOW CBS3M, 3aKOHOMEPHOCTSIX MPOTEKAaHUs XMMHYECKUX peakimii. B
M3Y4YEHUU Kypca 3HaYUTENbHas POJIb OTBOJIUTCA XUMUYECKOMY SKCIIEPUMEHTY.

B KkadecTBe IEHHOCTHBIX OPHEHTHPOB XMMHUYECKOTO OOpa3oBaHUS BBICTYMAIOT OOBEKTHI,
M3y4aeMble B Kypc€ XMMHUHU, K KOTOPBIM Yy y4ammxcsi GOopMUPYETCsl LIEHHOCTHOE OTHOIICHHE.
[Ipu 5ToM BeAyllyl0 poJib UTparOT MO3HaBaTelbHbIE IIEHHOCTH, TaK KaK JaHHBIM y4eOHbII
MpEeAMET BXOJUT B TPYNIy MPEAMETOB MO3HABATEILHOIO LIUKIIA.



OCHOBy IMIO3HABAaTCIbHBIX HGHHOCTCﬁ COCTAaBJISIFOT HAYYHBIC 3HAHHWA KW HAYYHBIC MCTObI
no3Hanua. Ilo3HaBaTelIbHBIE LHECHHOCTHBIC OPHUCHTAIIUU, (bopMpreMble B IIpOHECCE HM3YUCHUA
XUMHHU, NPOABIIAKOTCA B IPU3HAHWUU !

HNCHHOCTH HAYYHOI'O 3HaHHA, Cro HpaKTquCKOﬁ S3HAYUMOCTH, JOCTOBCPHOCTHU,

OEHHOCTH XUMHNYCCKHUX MCTOJ0B UCCIICAOBAHUA JKUBOM 1 HEXKUBOM Ipupoabl.

Pa3BuTHe MO3HABATENBHBIX IIEHHOCTHBIX OPHEHTAIMH COJIEpKaHHs Kypca XHMHHU IT03BOJISET
c(hopMHpOBATE:

YBa)XUTEJIbHOE OTHOUIEHHE K CO3UATENIbHOM, TBOPUECKOM J1€ATENbHOCTH;
IOHUMaHHE HEOOXOIUMOCTH 310pOBOr0 00pa3a KU3HH;

NOTPEOHOCTh B 0€3YCIIOBHOM BBITIOJHEHUH IMPaBUJI O€30MacHOrO HCIOIb30BaHUS BEIIECTB B
IMOBCEAHEBHOM XKU3HU;

CO3UaTeNbHBIN BBIOOpP Oynymiei npodeccuoHaaIbHOM AeSITEIIBHOCTH.

Kypc xumun ob6nagaer BO3MOXKHOCTSIMHE It (pOpMHpOBAHUS KOMMYHHKATHBHBIX I[EHHOCTEH,
OCHOBY KOTOPBIX COCTABJISIFOT MpOLecC OOLIEHUS W TrpaMoTHas pedb. KoMMyHUKaTHBHBIE
[ICHHOCTHBIE OPUEHTAIIMH Kypca CIIOCOOCTBYIOT:

MMpaBUJIIBHOMY HUCIIOJIb30BAHUTIO XUMHYECKOMN TCPMHUHOJIOTUU U CHUMBOJIUKH;

pPa3sBUTHIO MOTPEOHOCTH BECTH JMAJIOT, BBICIYIIMBAaTh MHEHMH OIMOHEHTa, y4acTBOBaTh B
JTUCKYCCHH;

Ppa3BUTHIO YMEHUS OTKPBITO BEIPAXKaTh U apryMEHTHPOBAHHO OTCTaUBATEH CBOIO TOYKY 3pEHU.
3. Onucanne MecTa y4eOHOro npeaMeTa «XuMum» B 8-9 kjaccax B yueOHOM IU1aHe
[Tporpamma pazpaboTaHa B COOTBETCTBHHM € Y4€OHBIM IJIAHOM OCHOBHOTO OOIIEr0 00pa3oBaHusl.

X¥MHs B OCHOBHOM IIKOJIE U3y4aeTcs ¢ 8-9 Kinacchl.

O61ee yncno yuyeOHbIX 4acoB coctaBisieT 136 yacoB. U3 Hux 68 yacoB B 8 kilacce (2 yaca B
HeJento), 68 yacoB B 9 kiacce (2 yaca B HEJICIIO)

4. JInuHOCTHBIE, MeTaNpeIMeTHbIE U NIPeIMeTHbIE Pe3yJIbTaThl 0CBOEHUSI KYpca XUMHUM.

I/I3yquI/Ie XMMHMHU B OCHOBHOMH IIIKOJIE Ja€T BO3SMOXXHOCTb AOCTHYb CICAYIOMIUX PE3YJILTATOB B
HaIlpaBJICHUH JIMYHOCTHOI'O PA3BUTHUSA!

(opMHpOBaHUE YyBCTBA TOPJIOCTH 32 POCCUHCKYIO HAYKY;



(dopMHpOBaHHE LEIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTHKH, a TAKXKE COLIUAIbHOMY, KYJIbTYPHOMY, SI3bIKOBOMY
U JIyXOBHOMY MHOT000Pa3HI0 COBPEMEHHOT'O MHPA;

(dopMHpOBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHUIO, TOTOBHOCTH M CHOCOOHOCTH K
CaMOpPa3BUTHIO U caMOOOPA30BAHHIO HA OCHOBE MOTHMBALIMU K OOYYEHHUIO M MO3HAHUIO, BBIOOPY
npodmILHOTO 00pa3oBaHMs HA OCHOBE MH(OPMAIMH O CYIIECTBYIOIIUX NPO(PEcCusix U JTUIHBIX
OpopeCCHOHATBHBIX ~ INPEANOYTECHUH,  OCO3HAHHOMY  IIOCTPOEHHUIO  HMHIUBHyaIbHON
00pa30BaTeNbHON TPAEKTOPUU C YUETOM YCTOMUUBBIX [103HABATEIBHBIX HHTEPECOB;

dbopMUpOBaHHEe KOMMYHUKATUBHOW KOMIICTEHTHOCTH B 00pa3oBaTelbHON, OOIIECTBEHHO
MOJIE3HOH, y4eOHO-HCCIIe1I0BaTeNIbCKON, TBOPUECKON U APYTUX BHUIAX JIE€ATEIbHOCTH;

dbopMHUpOBaHME IIEHHOCTH 3J0pPOBOTO M 0€30MacHOro o0pasza »KU3HH; YCBOEHUE IIPABUII
WHAUBUAYAILHOTO M KOJIJIEKTUBHOTO O€30MacHOTO TMOBEICHHS B UYPE3BBIYAWHBIX CUTYaLUAX,
YIPOKAOUIUX KU3HU U 3J0POBBIO JIFOAEH;

¢dopMHupoBaHUE MMO3HABATEIBHONH W HMH(OPMAIIMOHHOW KYJIBTYphl, B TOM WYHCIIE Ppa3BUTHE
HaBBIKOB CAMOCTOSITEJIbHOM pabOThl C Y4E€OHBIMH IOCOOMSIMH, KHHUTaMH, JOCTYIHBIMHU
MHCTPYMEHTAMHU M TEXHUYECKUMHU CPEACTBaMHU HH()OPMAIIMOHHBIX TEXHOJIOTHI;

(GhopMHUpPOBaHNE OCHOB IKOJIOTHYECKOTO CO3HAHWS HAa OCHOBE NMPU3HAHUS IEHHOCTH >KH3HU BO
BCEX €€ IMPOSBICHUAX M HEOOXOAMMOCTH OTBETCTBEHHOTO, OEpeKHOTO0 OTHOLIEHUS K
OKpYKaroIleH Cpese;

pa3sBUTHE TOTOBHOCTU K PELICHUIO TBOPYECKUX 3a]ad, YMEHHs HaXOIHUTh a/IeKBaTHBIE CIIOCOOBI
MOBE/ICHNS U B3aUMOJICHCTBUS C NMapTHEpaMu BO BpeMs y4eOHOU U BHEyueOHOU AESITENbHOCTH,
CHOCOOHOCTH OIIEHMBATh MPOOJIEMHBIE CUTYyallUd M OINEpPaTHMBHO NPHUHUMATh OTBETCTBEHHbBIE
pelieHus B pa3IMYHbIX NPOAYKTUBHBIX BHJAX JAEATEeIbHOCTH (yuyeOHasi IOMCKOBO-

HCCICI0BATCIIbCKaAsd, KJ'Iy'6Ha$I, ITPOCKTHAs, KPYKKOBaA U T.I[.);

MeTanpeAMeTHBIMM  Pe3yJbTATAMH OCBOGHUSI OCHOBHOW 00pa3oBaTeIbHONH MPOrpaMMbl
OCHOBHOTO 00111er0 00pa3oBaHus SBIsieTcd (OPMUPOBAHNE YHUBEPCATBHBIX YU€OHBIX JE€HCTBUIN

(YYD):
1. PeryasituBHblie YY ]|

CaMOCTOSITEIbHO OOHapyXuBaTh W (HOpMyIUpoBaTh ydeOHYIO TPOOJIEMy, OMPEAeNATh IeIb
yueOHOM NesTeNbHOCTH;

BbIZIBUT'aTb BCPCUU PCIICHUA HpO6HCMBI, 0CO3HaBaTh KOHEYHBII pe3yJibTar, BLI6I/IpaTB nus3
MPEATOKECHHBIX U UCKATHE CAMOCTOATCIIbHO CPEACTBA NOCTHXKCHUS LICIIN,

COCTaBJIAThH (MHIMBUYaJbHO WM B TPYIIIE) IJIaH pelIeHUs] TPOOIeMbl;

paboTas MO TUIaHY, CBEpPATH CBOM JEUCTBUS C IENbI0O U, TIPU HEOOXOTUMOCTH, HCIPABIATH
OIINOKH CaMOCTOSTEILHO;

B IUAJIOre ¢ y4uTeCJIIEeM COBEPIICHCTBOBATH CaAMOCTOATCIIEHO BBIpa6OTaHHI>IC KPHUTCPUH OLCHKH.

OO6HapyxuBath ¥ GOpMyINpOBATH YIEOHYIO TPOOIEMY MO PYKOBOJICTBOM YUHUTEIIS.



CTaBUThH Ocjib ACATCIIBHOCTH Ha OCHOBC MOCTaBJICHHOM Hp06HeMBI " npeayiaratb HCCKOJIBKO
croco0oB ee JOCTHIKCHHA.

CaMOCTOATENIBHO aHAJIU3UPOBATh YCIOBUA NOCTWIXKEHMS LICJIM HAa OCHOBE Y4€Ta BBIAEICHHBIX
YUUTEJIEM OPUEHTUPOB JICHCTBUS B HOBOM YUYEOHOM MaTepHalle.

IUTAaHUPOBATh PECYPCHI UISL JOCTHUIKEHHUS LIEIH.
2. lloznaBarenbHble YY/I:

OCYH_IGCTBJ'IHTB CpaBHCHHEC, KJ'IaCCI/I(bI/IKaL[I/II-O, CaMOCTOATCIIBHO BI)I6I/Ipa$I OCHOBAHHA U KpUTCPUHU
AJId YKa3aHHBIX JIOTHYCCKUX onepaunﬁ;

CTpouTh JOTHYECKOE pPaCCYXKIEHHE, BKJIIOYAIONIEE YCTAHOBJICHHE NPUUYUHHO-CIEACTBEHHBIX
CBS3EN.

Co3zaBaTh CXeMaTHYECKUE MOJIETU C BBIICJICHUEM CYIIECTBEHHBIX XapaKTePUCTUK O0BEKTA.
CocTaBiATh TE3UCHI, PA3TUYHBIC BUJIBI TUIAHOB (ITPOCTHIX, CIOKHBIX H T.I1.).
[TpeoOpa3zoBEIBaTH HHPOPMAIUIO U3 OJHOTO BUAA B JPYToH (TaOJIUIly B TEKCT H TIp.).

YMeTh ompenesiaTh BO3MOXKHbIE MCTOYHHMKM HEOOXOAMMBIX CBEIECHUH, MPOU3BOAMUTH IOUCK
uH(pOpMalli1, aHAJIM3UPOBATh U OLIEHUBATH €€ JI0CTOBEPHOCTb.

OCYIIECTBIISATh PACIIMPEHHBIA MOUCK MHPOPMAIMK C HUCIOJb30BaHUEM PECypcoB OMOIMOTEK U
HNHurepHera.

CuntbiBaTh MH(POPMALUIO, MPEICTABICHHYIO C HCIOJIb30BAHUEM paHEe HEHW3BECTHBIX 3HAKOB
(CMMBOJIOB) IPU HAJIMYUU UCTOYHHKA, COAEPIKAILETO UX TOIKOBAHHE.

COSI[aBaTB MOZCIIN U CXEMBbI IJId PCIICHUA 3a1a4.

[lepeBouTh CHOXKHYIO IO COCTaBYy HHGMOpMANUI0 M3 IpadUiyeckoro WIM CUMBOJIBHOTIO
IIPEJICTaBICHUS] B TEKCT U HA00OpOT.

VYcraHaBIMBaTh B3aMMOCBSI3b ONMMCAHHBIX B TEKCTE COOBITHH, SIBICHUH, TIPOIIECCOB.
Y4acTBOBaTh B IPOEKTHO-UCCIIEIOBATEIBCKON JEATEIBLHOCTH.

MPOBOANTH HAONIOJICHWE W DKCIEPUMEHT MOJ PYKOBOJCTBOM YUHUTENS.OCYIIECTBISET BBIOOD
HanOoee 3(h(PEeKTUBHBIX CIIOCOOOB PEIIEHHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHUH;

JaBaTh OIPECACICHUC ITOHATHUAM.
YCTaHaBJIMBATb NPUYNHHO-CJICACTBCHHBIC CBA3H.

00001aTh TTOHSATHSI, OCYIIECTBIISIET JIOTUYECKYIO OTIEPAIIMIO TIEpeXo/ia OT BUIOBBIX MPU3HAKOB K
POJIOBOMY MOHSTHUIO, OT MOHITHS C MEHBIIIUM 00BbEMOM K MOHATHUIO € O0IBIINM 00BEMOM;

OCYIIECTBIISITh CPaBHEHHUE, KJIACCU(PUKALINIO, CAMOCTOSITENIbHO BHIOMpAsi OCHOBAHUS U KPUTEPUU
JUISl YKa3aHHBIX JIOTHUECKUX OIepariuil.



CTPOUTH KTacCU(DUKAINIO Ha OCHOBE JUXOTOMUYECKOTO JIECHUS (Ha OCHOBE OTPUIIAHNS)

CTPOUTH JIOTUYECKOE PACCYKIACHHUE, BKJIIOYAIONIEE YCTAHOBJIEHUE NPUUYUHHO-CIEACTBEHHBIX
CBsI3€l;

00BACHATH SABJICHUA, ITPOLECCHI, CBA3HW U OTHOIICHHS, BEIABIIACMBIC B XO4€ UCCIICAOBAHU A,
00BACHATH SABJICHUS, IIPOLECCHI, CBA3U U OTHOUICHUS, BBISIBJIICMBIC B XOI€ UCCIICAOBAHUA,
3HaTh OCHOBBI 03HAKOMHUTECIIEHOIO YTCHUA,

3HaTh OCHOBBI YCBanWBArOMICTO YTCHUA,

YMeTh CTPYKTYPUPOBATh TEKCTHI (BBIIEIAThH INIABHOE U BTOPOCTENIEHHOE, IIaBHYIO HJICI0 TEKCTa,
BBICTPANBaTh IOCIIEA0BATEILHOCTh OMUCHIBAEMBIX COOBITHIA)

CTaBUTH NMPOOJIEMY, APTyMEHTUPOBATH €€ aKTyaJbHOCTb.

CaMOCTOATCIIbHO IPOBOAUTH HMCCICIOBAHUC HAa OCHOBC IMPUMCHCHUA MCTOIAOB Ha6JIIOIICHI/I$[ u
OKCIICPHUMCHTA.

3. Kommynukatusubie YY/I:

CaMoCTOATEIBbHO OPraHU30BBIBaTh Y4eOHOE B3aMMOJEWCTBHE B Trpymme (OmpeneisTh oOIue
LeJIU, paclpesieNaTh PO, IOrOBapUBaThCs APYT C APYTOM U T.1.).

Cobmronate HOPMbI MyOIMYHON PEYM U PErJIaMeHT B MOHOJIOT€ U IUCKYCCHU.
[Tonp30BaThCs aIEKBAaTHBIMU PEYEBBIMH KITHIIIE B MOHOJIOTE (TTYOJIUIHOM
BBICTYIUIEHUH), IUAJIOTe, TUCKYCCHH.

dbopMynupoBaTh COOCTBEHHOE MHEHHUE U MO3UIINIO, apPTYMEHTUPYET UX.

KoopauaupoBaTh CBOIO MO3UIMIO C TMO3UIHMAMH MapTHEPOB B COTPYAHUYECTBE MPU BHIPAOOTKE
oOmrero.

yCTaHABJIMBATh M CPABHUBATH Pa3HbIC TOYKHU 3PEHUS, IPEKAC YeM IPUHUMATH
pelleHus U AeaaTh BBIOOpP.
CHIOPUTH ¥ OTCTauBaTh CBOIO MO3UIIUIO HE BPaXKACOHBIM JIJIs1 ONIIOHEHTOB 00Pa3oM.

OCYHICCTBIIATDH B3aHMHBIN KOHTPOJIb MW OKa3bIBACT B COTPYAHHYCCTBC HeO6XOJII/IMy}0
B3aMMOIIOMOIIIb.

OpPraHU30BBIBATH U TNIAHUPOBATH YU€OHOE COTPYIHUYECTBO C YUUTEIEM U CBEPCTHUKAMU;

OTpeneNnaTh Hea M (YHKIMH YYaCTHHKOB, CIIOCOOBI B3aMMOJEHCTBHS; IUIAHUPOBATh OOIIHE
CIocoObI pabOTHI;.



YMmerb paboTarh B IpyIile — YCTaHABIMBATh pabouyne OTHOIICHUS, YPPEKTUBHO COTPYAHUYACT
¥ CIIOCOOCTBYET NMPOAYKTHUBHOM KOOIIEpaIny;

HHTEIPHUPOBATECA B TIPYIILYy CBEPCTHUKOB H CTPOUTH IIPOAYKTUBHOC B3aHMOHeﬁCTBHe CO
CBCPCTHUKAMHU U B3POCJIBIMHU.

YUUTBIBATh pa3Hble MHEHUS M HHTEPECHl 1 000CHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

IIpeaMeTHBIMHU Pe3yJIbTATAMH OCBOCHHUSI OCHOBHOW 00pa30BaTeNIbHOW MPOTrPaMMbl OCHOBHOTO
00111ero 00pa3oBaHuUs SABJISIFOTCS:

0CO3HaHHE OOBEKTHBHOM 3HAYMMOCTH OCHOB XMMHYECKOW HAYKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTE OOIIed KyIbTypbl M IMPAKTUYECKON JEATETbHOCTH 4YeJOBEKa B
YCIOBUSIX BO3pacTalOIed «XUMHU3ALMM» MHOTUX c(dep KU3HU COBPEMEHHOIO OOIIECTBa;
OCO3HAHHWE XMUMUYECKUX MPEBPALICHUI HEOPraHUYECKUX U OPraHUYECKHUX BEIIECTB KAK OCHOBBI
MHOTHX SIBIICHHH >KAUBOW M HEKWBOW NPUPOBI; YrIIyOJeHHE MPENCTaBICHUH O MaTepHaIbHOM
€MHCTBE MUDA;

OBJIQJICHHE OCHOBAMH XUMHUYECKOW IPaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh U OOBEKTUBHO
OIICHUBATDH KU3HEHHBIE CUTYAIlMU, CBA3AHHBIC C XHUMHEH, HAaBBIKAMH 0€3011aCHOTO OOpaIleHHs ¢
BEIIECTBAMH, HCIIOJIb3yeMbIMH B TOBCEJIHEBHOW JKU3HU; YMEHHEM aHAlU3UpOBaThb U
IUTAHUPOBATh JKOJOTHYECKH O€30MacHOE IOBEACHHE B IEIAX COEpEeKEHUs 30pOBBS U
OKPYKAaroIIel Cpeibl;

q)OpMI/II)OBaHI/Ie MNEPBOHAYAJIBHBIX CUCTEMATU3UPOBAHHBIX HpGI[CTaBJ'IeHI/Iﬁ O BCHICCTBAX, HX
MNPpEBpaAlICHUAX W IPAKTUUCCKOM HNPUMCHCHUHU; OBJIAACHHUC MOHSITUMHBIM afnrmaparoMm H
CUMBOJIMYCCKUM A3bIKOM XUMHHU Ha YPOBHEC, TOCTYITHOM MMOJAPOCTKAM;

dbopMHUpPOBaHNE YMEHHI yCTaHABJIMBAThH CBSI3U MEX]Y pPEaJIbHO HAOII0/1aeMbIMH XUMHUYECKHUMHU
SBIICHUSIMU U TPOIECCAMH, MPOUCXOSIIMMU B MUKPOMHUpPE aTOMOB W MOIEKYN, OOBACHATH
MPUYHHBI MHOTOOOpa3usi BEIIECTB, 3aBUCUMOCTh MX CBOMCTB OT COCTaBa M CTPOEHHUS, a TaKKe
00yCIIOBIEHHOCTh MPUMEHEHUS BEIIECTB OCOOCHHOCTSIMU MX CBOICTB;

NpPUOOpETEHUE OMbITa MPUMEHEHHS XUMHYECKHMX METOJOB M3y4eHHUS BEIIeCTB U HX
IpeBpalleHnii: HaOII0JAeHNEe 3a CBOMCTBAMH BEIIECTB, YCIOBUSMHU IPOTEKAHUS XHUMHUYECKHUX
peaKIuii; MPOBECHUE OIMBITOB M HECIOKHBIX XUMHUYECKUX HKCIEPUMEHTOB C MCIOIB30BaHUEM
1a60paTOPHOTO 000PYI0BaHUSI M IPUOOPOB;

YMEHHUE OKa3bIBaTh MEPBYIO MOMOIIb NPU OTPABJICHUAX, 0XKOTAX U JIPYTUX TPaBMax, CBSI3aHHBIX
C BEILIECTBAMU U JJa0OPAaTOPHBIM 000PYAOBaHUEM;

OBIIQJICHUE TIPUEMaMHU Pa0OOTHI ¢ MHPOPMALIHEH XUMHUYECKOTO COIEpKaHUs, MPEICTaBICHHON B
pasHoii popme ( B BUIE TEKCTa, GopMyIl, rpadUKOB, TAOIUYHBIX JaHHBIX, cXeM, ¢poTorpaduii u

ap.);

CO3/IaHME OCHOBHI JUTsI (DOPMHPOBAHHS MHTEpPECa K PACHIUPECHHUIO W YIITYOJCHUI0 XHUMHUYECKUX
3HAaHU W BBHIOOpAa XMMHHU KaK MPO(UIBHOTO TpeAMeTa MpU Nepexoie Ha CTYIEHb CPEIHETo
(momHOrO) OOmEro oOpazoBaHus, a B JalbHEHIIEeM MW B KadecTBe cdepbl CBoei
poeCCHOHATLHOMN IeATEILHOCTH.



5. Conepxxanue y4eOHOIO nmpeamera
( ¢ ucnosib30BaHueM o6opynoBanus «Toukapocrtay).

Tema 1. [lepBonauyajbHble XUMHUYecKUe MOHATHS (19 yacoB)
XuMHs — HayKa O BEIIECTBAaX, MX CBOMCTBAX M IpeBpauieHusX. [IoHATHE O XMMHUYECKOM
aneMeHTe U Gopmax ero cymectBoBanus. [IpeBpamienus BemecT. YucTble BeLIECTBA U CMECH.
Crioco6b1 ouncTku cMeceid. OTianuue XMMHUYECKHX peakiuii oT (Qu3nuecKkux sBieHuil. Pomb

XHUMHUHU B )KU3HU YECJIOBCKA.

ATOMBI M MOJIEKYJBl. ATOMHO - MOJEKYJsipHOe yueHue. IIpocTele M CIOXHBIE BelleCTBa.
XVMMHYECKUH 3JIEMEHT. 3aKOH ITOCTOSHCTBA COCTAaBa BEILECTBA.

XVMHYECKasi CUMBOJIMKA. 3HAKM XMUMHMUYECKHUX JJIEMEHTOB U INPOMCXOKIEHUE HX Ha3BaHUU.
Xummnueckue (opmyner.  Mamexcer u  kKodpdummuentsl. OTHOCHUTENbHAsT aTOMHAas U

MOJICKYJIAPHBIC MACCHBI. Pacuér maccoBoit JOJIM XUMHUYCCKOI'O 3JICMCHTA I10 (I)opMyJIe BCIICCTBA.

[Tonstue BanenTHocTU. COCTaBIEHUE XUMUUECKUX (DOPMYJI IO BAJIE€HTHOCTH. 3aKOH COXPAaHEHMS
MaccChl BEUIECTB, €TI0 3Ha4YCHHE. XUMUYECKUE YpaBHEHMS. THUIIBI XUMUYECKUX PEaKLUN

Mounb - enuHMIa KoJM4yecTBa BewiecTBa. MoisspHasg Macca. BbIYHMCIIEHHS 1O XUMUYECKUM
YPABHEHUSM.

JleMoHCcTpan U

Mogpeneit Monekyn W aroMoB. KomleKius caMOpOAHBIX DJJIEMEHTOB (Ha TPUMEpPE CEphl).
['openne cBeun Ha Becax ¢ MOTJIOLIEHUEM NPOAYKTOB ropeHus. Pasnoxxenne manaxura. ['openue
MarHuysi.

JlabopaTopHbIe ONBITHI

PaccMmoTpenue BeliecTB ¢ pa3IMyHbIMU (PU3UUECKUMH CBOMCTBaMHU.

Pasnenenue cmeceii.

XuMuyeckue sBleHus (MpoKaIuBaHUE MEIHON MPOBOJIOKH, B3aUMOJIEHCTBUE MeNa C KUCIOTOM).
Peakuuu, nimocTpupyromyie OCHOBHBIE IPU3HAKY XapAKTEPHBIX PEAKIIMM.

3HaKOMCTBO C 06pa3uaMH NPOCTBIX U CJIOXHBIX BCIICCTB. O6p3.3]_lbl THUIIWYHBIX MCTAJIJIOB H
HEMCTAJIJIOB.

IIpakTukym
1. [IpaBuna TexHUKK 0€30MaCHOCTH NpU paboTe B XuMudeckoM kabuHere. [Ipuémel oOparmienus
¢ J1a00OpaTOpPHBIM IUTAaTMBOM CO CIHUPTOBKOHM, 3JIEKTPOHArpeBaTesleM; H3y4EHHE CTPOCHHS

nIJ1aMCHHU

2. O4ucTKa NOBapEHHOMN COIU



Tema 2. Kuciopoa. Oxcuabl, roperue. (5 4acos)
Kucnopon, ero o0rmiasi xapakTepucTUKa U HaxoxaeHue B mpupoje. [lonydenne. dusznyueckue
CBOIiCcTBa KuCnOpoaa. XUMHYECKUe CBOicTBa Kuciopoaa. [Ipumenenue. KpyroBopot kuciaopoaa
B [IPUPOJIE.
Bo3znyx u ero cocras. 3amnmra atMocepHOTo BO3ayXa OT 3arpsi3HEHUS.
['openue u meieHHOE OKHcaeHne. TermoBol A3 (HEKT XMMUIECKON peaKIny.
JdemoHcTpauus
3HAKOMCTBO ¢ OOpa3lamMu OKCHAOB, HEPTH, KAMEHHOTO YIJIS U MPOIYKTaMH UX NepepaboTKU.
B3aumopeiicTBue pacTBOpOB €IKOro HaTpa ¢ XJOpHBIM kene3oMm. [lomydenue, coOupanue u
pacro3HaBaHUE KHCIOPO/a.
IIpakTUKyM
3. IlomyueHue u cBOMCTBA KUCIOPOJA

Tema 3. Bogopon (3uaca)

Bomopon, ero ofmias xapakTepucTHKa W HaxoxkjaeHue B mpupone. [lomyuenue Bomopona B
nabopaTopur M €ro (U3MYECKHEe CBOMCTBAa KHUCIOpPOAa. XUMHUYECKHE CBOMCTBA BOJOPO/IA.
IIpumenenue Bogoponaa

JeMoHcTpanus

[Tomyuenue, coOupanue u pacrio3HaBaHUe BOJI0poAa. BoccTaHOBIEHHE METAITIOB BOJIOPOAOM U3
UX OKCHUIOB.

IIpakTukym
4. Tlony4yeHue u cBOMCTBa BOAOPOJA

T e m a 4. PacTBopsbl. Boaa. (6uacoB)
PactBopsl. Boma - pactBoputens. PactBopuMOCTh BemecTB B Boae. MaccoBas A0JA
pacTBOpeHHOro BemiecTBa. Boja. AHanu3 W cuHTe3 BOAbL. Boma B mpupone U crmocoObl ee
ouncTku. OU3nyeckue U XUMUYECKHEe CBOMCTBA BOJIBI.
JleMoHCcTpaL U
PacTBopeHue BemIECTB C pa3iMyHOM PAaCTBOPHUMOCTHIO, PACTBOPEHHE BEIIECTB B Pa3IUYHBIX
pactBopureisix. [lomydenue  KpucrtamioB  cojied. PacTBopeHune  HuTpata aMMOHHS.
B3anmoneiicTBre HATpUS U KaJIbIUs C BOJOM.

IIpakTUKyM.

5. IlpuroroBneHue pacTBOPOB COJIEH € OIPEIEICHHON MaCCOBOM J10JIEW paCTBOPEHHOIO
BELIECTBA
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Tema S: OcHOBHBIE KJIaCChl HEOPTAHMYECKUX coeMHeHuil. (9 yacoB)
Oxcuppl: KiaccuuKamys, HOMCHKIIATypa, CBOWCTBA, TOTyYCHHE, TPUMECHECHHUE.

OcHoBanus: kinaccuduKalys, HOMEHKIATypa, CBOMCTBA, MOJIy4YeHHe, MpuMeHeHue. Ousndeckue
Y XMMHYECKHE CBOMCTBA OCHOBaHUM. Peakuys HeWTpanu3auuu.

Kucnotsl: knaccudukanys, HOMEHKIATypa, pu3nuecKue 1 XMMUIEeCKHEe CBOWCTBA.

Conu: knmaccudukanus, HOMEHKIATypa, CBOWCTBA, MoiydeHHe. DU3NYECKHE U XUMHUYCCKUE
CBOMCTBA coyiei

FeHeTquCKaﬂ CBs3b MC)KIIy OCHOBHBIMU KJIacCaMHU HGOpFaHI/I‘IeCKI/IX COCIII/IHGHI/If/'I.
JemoHcTpauus

3HAKOMCTBO C 00pa3IamMu OKCHI0B, OCHOBAHUM, KUCIIOT, COJiei. Peakius HelTpanu3anuu B
MPUCYTCTBUMU UHAMKATOpA. ['eHeTuuecKas CBA3b MEXIy OCHOBHBIMH KJIAaCCaMU HEOPTraHUYECKHUX
COCIUHCHHI.

JlaGopaTopHble ONBITHI

BzanmopeiicTBHe OKCHIa Mardus ¢ KHCI0TaMU

B3auMozeiicTBrE yriaeKkuclIoro ra3a ¢ U3BBECTKOBOM BOJOM.

[Tonydyenune ocagkoB HEPACTBOPUMBIX THAPOKCUIOB U U3YUYECHHE UX CBOMCTB.

PacTBOpeHue xene3a u HUHKA B COJISTHOM KUCIIOTE.

BriTecHeHne oHOTO MeTaIa JPYTrUM U3 pacTBOPA COJIH.

IIpakTukym.

6. PelieHre skCiepUMEHTANIbHBIX 33724 110 TEME «BAXKHEHIIINE KI1acChl HEOPTaHUUECKUX
COeTMHEHNN

Tema 6: «Ileprnoanyeckuii 3aK0H U NMEPUOANYECKAS CHCTEMa XUMHUYecKHX djiemeHToB JI.H.
MenpeneeBa. Ctpoenue aTtoma. (8 yacos)

Knaccudukanus xumuueckux 31eMeHToB. AMpoTepHble coennHenus. [lepnonnueckuit 3akox
J.N.Mengeneena. [leprognieckas Tabmia XMMUIECKUX SJIEMEHTOB.

Crtpoenue atoma. M3otomnbl. CTpoeHHE 2IEKTPOHHBIX 000109ek aTOMOB. COCTOSIHUE DJIEKTPOHOB
B aTOME

3HayeHue nepruoandeckoro 3akona. JKu3ns u gesrenbHocth J[.M.Menaeneena.

JdemoHcTpauus
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Konnekuust caMOpoiHbIX 2JIEMEHTOB. Pa3nuuHble BapuaHThl NEPUOANYECKON cucTeMbl. Monenb
CTPOEHHS aTOMa

Te m a 7. Xumnueckasi cBsizb. CTpoeHue BemecTBa. 3akoH ABoraapo. MoJisspHblii 00beM
rasos.

(12 yacoB)

:‘)HGKTpOOTpI/IHaTeHBHOCTI) XHMHYECKHX 2yeMeHTOoB. KoBajeHTHas CBS3b. HOJ’IﬂpHaﬂ n
HCIOJIsIpHAA KOBAJICHTHAA CBA3b. HonHas CB3b. KpI/ICTaJIJII/I‘-IGCKI/Ie PCIICTKU.

BaneHTHOCTD U CTENIEHb OKUCIICHUS. HpaBI/IJIa BBIYMCJICHUA CTCIICHU OKUCIICHHA 3JICMCHTOB.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE peakiuu. 3akoH ABorajapo. MonspHbli 00beM Ta30B.
OTtHocuTenbHas! IIOTHOCTH ra30B. OObEeMHBIE OTHOIICHHSI Ta30B IPU XUMHUYECKUX PEaKITHIX

JleMoHCcTpan U
OOpa3oBaHrue HEPACTBOPUMBIX, Ta3000pa3HBIX M MaJOMOHO3UPYIOIIMX BemecT. Monenu
KPUCTAJIMYECKUX PEIIETOK KOBaJCHTHBIX M HMOHHBIX coenuHeHuil. Komnekmus coenuHeHuit
JKele3a ¢ pa3IMyHbIMU CTENICHIMU OKuciieHus. ['openue gocdopa.

Tema 8 I'asiorensl. ( 6 yacos)
[TonoxeHre TaToreHOB B MEPUOINYECKOM TaOIUIE U CTPOSHHE UX aTOMOB. XJI0p: (pu3uveckue u
XUMHUYECKHE CBOMCTBA, ITOJIYICHHE U TIPUMEHEHUE. XIIOPOBOIOPOJI: TTOJIYICHHE U (PU3NICCKUE
cBoiictBa. ConsiHas KucioTa u ee coau. CpaBHUTETIbHAS XapaKTEPUCTHUKA TaJIOTEHOB.

JAeMoHcTpanus

Pacno3naBanue coennHeHui ragoreHoB. [lonydueHune XaopoBoaopoia U €ro paCTBOPEHHUE B BOJIE.
Bo3srounka 1oa.

JlabopaTopHbIe ONBITHI
3HAKOMCTBO C 00pa3iiaMu MPUPOJAHBIX COSTUHEHUN HEMETAIUIOB-XJIOpUIaMHU

Coaeprxanue Tem y4eOHOro Kypca 9 kiace
Tema 1. IloBTOpEHNE OCHOBHBIX BONMPOCOB Kypca 8 kiacca 3 4.
[Tepuoanueckuii 3akon u [ICXD JI.M.MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOKCTB
AJIEMEHTOB M X COEJMHEHUH B meprojax u rpymnmnax. OCHOBHBIE KJIAaCChl HEOPTaHUUECKUX
COEMHEHU. XMMHYECKHUE CBOMCTBA KJIACCOB HEOPTraHUUECKUX COETUHECHU M.
Tema 2. Teopust 3JIeKTPOJIUTHYECKON qucconuannu 12 4
CyurHocTh nporecca JIEKTPOIUTHYECKON Auccolranuu. Jucconuanus KUCIoT, meliodyei u
couteid. Jluccommanusi KUCIOT, mieioue u coseid. Crnabbie U CUITbHBIE SJIEKTPOTHUTHL. CTETEeHb
nucconuanuu. Peakuuu nonHoro oomena. I'uaponus coneit. OKUCIUTETbHO-BOCCTAHOBH-

TCJIIBHBIC pCaKINN
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Hemonctpauus: MicnibiTaHue BEIIECTB M MX PACTBOPOB HA UX AJIEKTPUUECKYIO MPOBOAUMOCTD.
Onektponus xynopuaa menu (I11). Dnexrponus cimadoro anekrponaurta. OnpeneneHue peakiuu
Cpelbpl B paCTBOPax pa3HbIX COJIEH.

JlaGopaTopHbIE OTBITHI:

Peakuinu oOMeHa MeX/1y pacTBOPaMH JIEKTPOJIUTOB.

KauecTBennas pCaKnuA Ha XJIOpHUA-UOH

[TpakTukym: 1. Pemenne sxcepuMeHTaIbHBIX 3a/1a4 110 TeMe « Teopus 3IeKTPOIUTUYECKOM
JTUCCOITUAIIAN

Tema 3. [loarpynna kucsjaopoaa. OcCHOBHbIE 3aKOHOMEPHOCTH XMMUYECKHX peaKkuuid. 9 4

[Tonoxxenue kuciopoaa u cepol B [lepuoanueckoil Tabnuiie XUMUYECKUX 3JIEMEHTOB, CTPOCHUE
X aTroMoB. CTpOGHI/IC IMPOCTBIX BCHICCTB. AJIJIOTpOHI/Iﬂ. AJIJIOTpOHHI)IG BUJOU3MCHCHUA
kucnopona u cepbl.Cepa. dusnueckue CBOWCTBA M XMMHUYECKHUE CBOWCTBa cephl. [IpuMenenue
cepsl. CepoBogopoa. Cynbdunsl. Oxcun cepol (IV). Cepuucras kucinora. Okcua cepol (VI).

CepHa;I KHUCJI0Ta U €€ coau. TexHonorus IIpOU3BOJACTBA cepH0171 KHCJIOTHI.

CKOpOCTh XMMHYECKHUX PEAKIUH U €€ 3aBUCHMOCTh OT YCJIOBUI NPOTEKaHUS. XUMHYECKOE
paBHOBecCHE.

Pacuernble 3amaun. BelunciieHus 1Mo XMMHYECKUM YpaBHEHUSM pPEaKLMHA Macchl, KOJUYECTBA
BEIleCTBa WM 00beMa MO M3BECTHOM Macce, KOJMYECTBY BEIIECTBa MU O0BEMY OJHOTO U3
BCTYNUBIINX WM NOJYYaAIOUIUXCS B PEaKIIUU BEIIECTB

Hemonctpauus: ['openue cepsl B kucinopozae. Amrorponust cepbl. OTBITHI, BBICHSIOLINE
3aBUCHUMOCTh CKOPOCTH XHUMHYECKOW peaklUyd OT MPHUPOAbl pearupyrouux BeIIeCTB, OT
IUIOLIA/IA COTIPUKOCHOBEHHUS, OT KOHLIEHTPALUU BEIIECTB, OT TEMIIEPATYPHI.

JlaGopaTOopHbIE OMBITHI:

O3HakoMIIeHHE ¢ 00pa3liaMH Cepbl U €€ MPUPOIHBIX COeTMHEHNH (CyIb(UI0B).

Pacno3naBanue cynbQuT- 1 Cyab(huI-HOHOB B pacTBOpE.

O3HakoMyieHHEe ¢ 00pa3liaMu Cephl U €€ MPUPOTHBIX COeTUHEHHH (CyabhaTaMu)

Pacno3naBanue cynbQar-noHa B pacTBOpeE.

[TpakTukym: 2. DKciepuMeHTalNbHbIE 3a7auu 1o TeMe «lloarpymnna kucimopoga»

Tema 4. Iloarpynna azora 104

[Tonoxxenue a3zota u ocdopa B [leproanueckoit Ta0IHIIe XUMHUECKUX JIEMEHTOB, CTPOSHUE UX
aToMOB. A30T. ®HU3nYeCKrEe U XMMUYECKHE CBOMCTBA a30Ta, MTOJIy4YeHUE IPUMEHEHUE. AMMUAK U
ero cBoiictBa. CHHTE3 aMMHUaKa.

Comu ammonust. Okcuapl azota (II u IV). A3otHas kucnora u ee cBoiictBa. Cojii a30THOM

KHCJIOTHI.
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docdop, ero ¢puznyeckre 1 XUMUIECKUE CBOWCTBA, royydyeHue npumenenune. Oxcuna docdopa
V).

OptodocdopHas kucnora u ee coiicta. Oprodocharsl. MunepanbHbie yA0OpEHUSI.
Hemonctpanusi: CBoMCTBA a30THOM KUCIOTHI. KauecTBeHHAs peakiiis Ha HUTPAThI
JlaGopaTopHBbIE OTBITHI:

BzaumopeiicTBue colieit aMMOHUS C IICI0YaMU.

Pacno3naBanue coneil aMMOHHUS.

[Mpaktukym: 3. [TomyueHre aMMuaka M ONbITEI ¢ HUM. O3HAKOMHUTBCS CO CBOWCTBAMH BOJHOTO
pacTBopa aMMHuaKa

4. OnpenencHre MUHEPAIBLHBIX yIo0peHHid. Perenne skcepuMeHTAIBHBIX 33/1a4 [0 TeMe.
Tema S. [loarpynna yriepoaa 8 u

[Tonoxxenue yraepoxa u kpemHus B llepuonmdeckoil TabnHIle XWMHUYECKHUX DSIEMEHTOB,
CTpOCHHE WX aroMoB. AjcopOuus. Yriaepoa, ero (QU3NYeCKUe M XHUMHYECKHE CBOWMCTBA,
nonyueHue npumenenue. Oxcun yraepoaa (II). Oxcun yrnepona (IV). YronpHas xucnora u ee

conu. KpyroBopot yriiepona B npupozae. Kpemuuii u ero cBoicTBa.

Oxkcun xpemuus (IV). Kpemuuesas kucnora u ee conu. CunukaTHas NpoMbIIIIIEHHOCTh. CTEKII0.
Bunp! ctekna.

Hemonctpauus: llormomeHue yriaeM pacTBOPEHHBIX BEIIECTB M ra3oB. Buubl crekia.
3aTBepeBaHuUe IEMEHTA IIPU CMEIIMBAHUH C BOJIOM.

JlabopaTopHbIE OMBITHI:

O3HakoOMJIEHHE ¢ Pa3IMYHBIMUA BUJAMH TOIUIHBA.

O3HaKOMJIEHHE CO CBOWCTBAMHU U B3aUMOMPEBpAIICHHEM KapOOHATOB U THAPOKApPOOHATOB.
O3HaKOMJICHHE C IPpUPOAHBIMU CUIIMKATaAMMU.

O3HakoMJIEHUE C BUJAMU CTeKJa (paboTa ¢ KOJICKIIUEH )

[Tpaktukym: 5. [lonyuenue okxcuga yriepona (IV) u usydenue ero cBoiicTB. PacmosnaBanue
KapOOHATOB.

Tema 6. O01mue cBoiicTBa MeTa/NI0B. MeTa/uIbl IVIaBHbIX noarpynn 1-3 rpynn
NepUoOANYeCcKOi cucTeMbl XuMu4ieckux 3jieMenToB /. U. MenaeneeBa. Keseszo —
NpeACTABUTE/Ib 3JIEMEHTOB MO00YHBIX moaArpynn. Meranayprus 14 4

[Tonoxenne metaymoB B [lepuoandeckoit Tabnuie U 0COOCHHOCTH CTPOCHHsI UX aToMOB. Du-

3U4YECKUE CBOMCTBA METAIUIOB. XapaKTEpHbIE XMMHUYECKHE CBOMCTBAa MeTauloB. Haxoxnenue

METAJUIOB B MPHUPOJE U 001IMe crocoObl ux nomydeHus. [lonsarue o metamutypruu. Mertamisl B

coBpeMeHHOI TexHuke. Cruiasel. IIpomsBoactBo uyryna. IlpomsBonactBo cramu. Xapakrepu-
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CTHKa IIEIOYHBIX MeTauioB. [lonokeHne MarHusg W KaiblHs B TMEPHOJUYECKON Tadiuie
XHMHUYECKHX JJIEMEHTOB, CTPOCHHE HMX aToMoOB. Kambluit ¥ ero coeauHeHUs. AJTIOMHHHMA.
[Tonoxxenue xene3a B [lepuoanaeckoit TabIuIe XUMUYECKUX JIEMEHTOB M CTPOCHHUE €ro aToMa.
CaoiicTBa xeie3a. CoequHEeHU Keesa.

PacueTHrie 3aJa4u: Brranciaenus 1mo XuMH4eCKUM YpaBHCHUAM MACChI, o0beMa MM KOJIMYECTBA
BCIICCTBA OJHOI0 M3 HNPOAYKTOB PpCaKIMKM II0 MACCEC HCXOJHOI0 BCIICCTBA, O6BeMy NN
KOJIMYCCTBY BCUICCTBA, COACPKALICTO OMMPEACTICHHYIO JOJIIO HpHMeCGﬁ.

JemoHcTpanus: 3HaKOMCTBO C 00Opa3liaMy BaKHEHIITNX COSUHEHUN HATPHS, Kalusl, TPUPOTHBIX
COEIMHEHUN Kaublus. PynaMu kene3a, COEqUHEHUSIMH ATFOMUHUS. B3anMOIeiCTBHE 1IETOYHBIX
METAJJIOB U aJIIOMUHMS ¢ BOJOM. CKUIraHue )Keye3a B KUCIOPOJIE U XJIOPE.

JlaGopatopubie onbIThl: [lodyueHne TruapoKcuia aalOMUHHS W B3aUMOJIEHCTBHE €ro ¢
kucnoraMu u 1menouamu. [lomydenue ruapokcugoB xenesa (II) wm xenmeza (L) wum
B3aMMO/JICHCTBUE UX C KUCIOTaMU U LIET0YaMU

[Tpaktukym: 6. Pemenne sKCiepiMEeHTAIBHBIX 32/1a4 110 METaJUIaM TJIaBHBIX MTOATPYIIIT
7. PemieHne sKCIEpUMEHTAIBHBIX 33134 110 METaJIaM MOOOYHBIX ITOATPYIIIT

Tema 7. IlepBoHayajibHbIC NpPeICTABJICHUS 00 OpraHuvYecKux BemecTBax. Opranuveckasi
xumus 11 9

Oprannueckasi xumusi. OCHOBHBIE TTOJIOKEHHS TEOPUH CTPOCHHUSI OPTAHMUECKUX COCTUHEHHUMN A.
M. BytrnepoBa. YnporuieHHast KIacCu(pUKAIUs OPraHUYECKUX COSAMHEHUN

[IpenenbHble (HACBHINIEHHBIE) YIIeBOMOpoAbl. MeraH, 5TaH. Dusnueckne W XUMHYECKUE
cBoiicTBa. [Ipumenenue.

HenpenenbHble (HEHACHIIEHHBIE) YIIEBOAOPOAbI. OTuiieH. Du3nueckue U XUMUYECKUE
cBoiicTBa. [Ipumenenue. AuerusneH. J[MeHoBbIe yrieBoaoponbl. Llukmnyeckue yrieBogOpOIbI.
[TpupoaHbIe HICTOYHUKH YTIeBOAOPOA0B. HedTh 1 mpupoaHslii ras.

JemoncTpauys: Mojenu MOJIEKyldl OpPraHMYeCKUX COeAVMHEHUH. ['opeHue yrieBoigoponoB u
oOHapyXeHHe NMPOAYKTOB MX ropenus. KauectBeHHas peakuus Ha sTuiieH. OOpas3ibl HEPTH U
IPOJYKTOB NEPEepadOTKH.

Ha6opaTopHLIe OIIBITHBI: 9TI/I.IIGH, €T0 IMOJIy4YCHUC, CBOICTBA.

PacuerHble 3amaun: YcraHoBieHHE mpocTeieil (opMysbl BellecTBa MO MacCOBBIM J0JSIM
DIIEMEHTOB.

Cnouptel. Meranon. OrtaHon. Pusmnueckue cBoiicTBa. DU3MOIOTMUECKOE BO3JECHCTBHE Ha
opranusMm. [Ipumenenue. Otunenrnukons. [ munepus. [Ipumenenue.

HemoHcTpanusi: PacTBopeHue 3TWIOBOrO cnupra B Boje. PacTBopeHHE TullepUHA B BOJIE.
KauectBennas pCaKknrgd Ha MHOTOAaTOMHBIC CIIMPTHI.

KapGoHoBbrie KuCIOTBI. MypaBbUHasT ¥ yYKCyCHas KHUCIOTBHL. @DU3HUYECKHE CBOMCTBA.
[Tpumenenue. JKupbl — MpOTyKTHI B3aUMOJICHCTBUS TTUIIEPUHA U BBICIINX KAPOOHOBBIX KUCIIOT..
Cnoxnsie 3¢upsbl. XKupbl Posb )xupoB B miporiecce 0OMeHa BEIIECTB B OpraHU3ME.
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Hemonctpauus: [lonydeHue u CBOMCTBA YKCYCHOM KUCIIOTHI.

VYraesoapl. [1r0K03a, caxapo3a — BaXXHEWIIME NPEACTABUTENM YIJIeBOAOB. HaxoxkaeHue B
npupoae. Kpaxman. [emttonosza. [Ipumenenue.

I[CMOHCTpaI_[I/IHZ KauectBenHas pEaKknys Ha I'VIFOKO3Yy U Kpaxmall.

AmunHokucnotel. benku. Ponp OenkoB B nutanuu. llommMepsl - BBICOKOMOJIEKYJISIPHBIC
coenuHenus. [lonuaTuien, noaunponuiaeH, NoJuBUHWIXIOpUA. [I[puMeHenre noaumMepos.

I[CMOHCTpaI_[I/IHZ O3HaKoOMIICHHE C O6p33].[aMI/I HSﬂCHHﬁ N3 IIOJUMEPOB: IIOJHUITUIICHA,
MMOJIMIpPONUIICHA, MTOJIMBUHUIIXJIOpHUAA.

«M3rotoBieHrne MOIeNIeH YIiIeBOJOPOIOBY
Tema 8. Xumus u :xu3Hp 1 9

Xumuss u numa. KanopuiiHOCTh JKUpOB, O€JNKOB U yriaeBoJoB. KoHCepBaHTHI MUIIEBBIX
IPOJYKTOB (IIOBapeHHAas COJb, YKCYCHAsI KUCIIOTA)

XUMHYECKUE BEIIECTBA KAaK CTPOUTENIbHBIE U TOJAEJIOYHbIE MaTepuaibl (Mes, Mpamop,
U3BECTHSK, CTEKJIO, IEMEHT)

[TpoGnembl 6e30MacHOTO HCIIOJIB30BAHMS BEIIECTB M XUMHUYECKUX PEAKIUil B IOBCEAHEBHOM
KU3HU. XHMHYECKOE 3arps3HEHHE OKpYXKalolled cpeapl U ero mnociuenctsus. IIpupomneie
HCTOYHUKU yTJIeBOJ0po10B. HeTh U npupoaHblii ras.

JemoncTrpanus: O3HakoMiIeHHE ¢ 00pa3liaMu JIEKapCTBEHHBIX MPENapaToB, YIAKOBOK MUIIEBBIX
IPOAYKTOB C KOHCEPBAaHTAMU O3HAKOMJIEHHE C 00pa3laMH CTPOUTENbHBIX M MOJEIOYHBIX
MaTepHalIoB.

3HAKOMCTBO C 00pa3liaMM JIEKapCTBEHHBIX MIPEenapaToB

3HAKOMCTBO C O6p33].IaMI/I XUMHYCCKUX CPCACTB CaAaHUTAPUH U TUTUCHBI

6. TemaTnueckoe IIAHUPOBaHUE § KJacc

IIpakTHyeckas 4acTh y4eOHOI0 cOAepKaAHUS NMpeIMeTa yCHIeHAa MAaTepHAJIbHO —
TexHHnYeckoi 0a30ii neHTpa «ToukapocTay», HCNOAb3YeMOro AJIsl peaju3aluu
o0pa3oBaTe/IbHBIX IPOIPAMM B PAMKAaX NPENoAaBaHUus XUMHUH

Ne m/m HaumeHoBaHue KOJII/I‘IECTBO|I/I3 HUX(KOJUYECTBO YaCOB)
Pa3/1eI0B U TEM 1aC0B | KoHTpOJLHbIE JlaGoparopHubie u
(Bcero) paGoThI npaKkTH4YecKue padorobl
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Tema 1. 19 1 2
IlepBoHauabHBIE
XUMUYECKHUE MOHATUS

Tewma 2. Kucnopo. 5 1
OKcuibl, TOpEHUE.

| Tema 3. Boopox | 3 | | 1

T e m a 4. PacTBOpBL. 6 1 1
Bona.

Tema 5: «OcHOBHEBIE 9 1 1
KJIACCHI
HEOPTaHMYECKUX
COCIUHCHHI.

Tema 6: 8
«lleppoanueckuii 3aK0H
Y MIEpUOINYECKast
CHCTEMa XMMHYECKUX
anemenTtoB J[.1.
MenneneeBa. CtpoeHue
aroma.

Te m a 7. Xumuueckas 12 1
cBs3b. CTpoeHue
BElIECTBA. 3aKOH
ABorazpo. MomnspHbIit
00BEM razoB.

8

| Tema 8 TanoreHsr. | 6 | 1 | |

| Hroro: | 68 | 5 | 6 |

TemaTuyeckoe nIaHupoBaHue 9 Kiacc

IIpakTHyeckas 4acTh y4eOHOI0 cOAepKaAHUS NMpeIMeTa yCHIeHAa MAaTepHAJIbHO —
TexHHnYeckoi 0a30ii neHTpa «ToukapocTay», HCNOAb3YeMOro AJIsl peaju3aluu
o0pa3oBaTe/bHBIX IPOIPAMM B PAMKAaX NPeNoJAaBaHUusl XUMHUH

Ne /| HammeHoBaHue pa3nienoB u Kom/lquTBo|I/I3 HUX(KOJIMYECTBO YacOB) |

TEM qaCcoB

Konrponsnsie|JlabopaTopHbie
(Bcero)
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paboThI "
PaKTUYECKHE
paboThI
Tema 1. [ToBTOpeHue
OCHOBHBIX BOTIPOCOB Kypca 8 2
KJjlacca
TemaMuoroo6pasue 15+2 1 1
XUMHYECKHUX PEaKUi
ANEKTPOJIUTUYECKOMN
Tema Muoroo6pasue 43 1
BEIICCTB
[Toarpymnma ranoreHoB
5
IToarpynna xucinopoaa
7
| | Tema 4. Ioarpymma azota | 8 | | 2
Tema 5. Tloarpymnmna 8 1 1
yriepojaa
Tema 6. OOmue cBoiicTBa 15 1 2
METAJIOB
Tema 7. IlepBoHauanbHbIE 8 1
IpeJICTaBIeHUs 00
OpPraHUYECKUX BEIeCTBaX.
Oprannydeckasi XUMUS
| |I/ITOFOBa$[ aTTecTarys | |
| | Wroro: | 68 | 4 7

7. OnucaHue y4eOHO-MeTOIMYECKOro odecrnedeHus 1 MATepPHAIbHO-TEXHHYECKOIro
o0ecreyeHus1 00pa3oBaTebHOI0 NMpolecca

Jns oOyueHHMsl ydYalIuxcs OCHOBHOW IIKOJBI B COOTBETCTBUHM C TpeOOBAHUSAMHU
@®enepalibHOTO TOCYAAPCTBEHHOrO0 00pa30BaTENbHOTO CTaHAapTa HEoOXOoIuMa peaau3anus
NeSITeIbHOCTHOTO TMOAX0/a. JIesTenbHOCTHBIN MOAXO0 TpeOyeT MOCTOSHHOM OIOpHI Ipolecca
oOydyeHHs XUMUU Ha JEMOHCTPAIMOHHBIM OSKCIEPUMEHT, NpPAKTHUECKHUE 3aHATHS U
71ab0paTOpHBIE OMBITHI, BBHIMOJTHSAEMbIE ydarmuMmucsa. KaOMHET XWMUU OCHAIIEH KOMILIEKTOM
JEMOHCTPALIMOHHOTO U J1a00paTOpHOT0 000PYI0BaHUS 10 XUMUHU I OCHOBHOM IIKOJIBI.
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B kabuHeTe XMMUU OCYIIECTBISIOTCS KaK ypO4Has, TaKk U BHEypouHast GopMbl ydeOHO-
BOCIIUTATENIBHON JESTENbHOCTH ¢ ydJammMucs. OcHalieHne B OOJbIIe 4acTH COOTBETCTBYET
[Tepeunto oOopynoBaHusi KaOWHETa XMMUU M BKIIOYAET Pa3IMYHBIC TUIBI CPEICTB OOYUCHUSI.
bonbiryto gacte 000pyIOBaHUS COCTABISIOT Yy4eOHO-TIPAKTHYECKOEe M y4eOHO-TabopaTopHOE
o0opynoBaHHE, B TOM 4YHCIE KOMIUIEKT HATypalbHBIX OOBEKTOB, MOJAEIH, HPUOOPHI U
MHCTPYMEHTHI /ISl TIPOBEACHUS IEMOHCTPALMI U MPAKTUYECKUX 3aHATHUH, IEMOHCTPALMOHHbIE
TaOJIMIIEL, BUACO, MEIFa OCHAIIICHUE.

B KOMIUIEKT TEXHHUECKUX U MH()OPMAIIHOHHO-KOMMYHHKATUBHBIX CPEACTB O0yUYCHHS BXOIAT:
1. anmaparypa Ju1st 3anuceil 1 BOCIPOU3BEICHHSI ay IO~ U BUICOMH(OPMAIIUU, KOMITBIOTED,

MyJIbTUMEHNA MPOEKTOP, JAOCKA ¢ MHTEPAKTUBHOW NPUCTABKOW, KOJUIEKIHUS MEIHa-peCcypcoB,
BbIXOJ B IHTEpHET.

Hcnonb30BaHre DIICKTPOHHBIX CPEJICTB OOYYCHHS IMO3BOJISIOT: aKTUBU3HPOBATH JIEATEIHHOCTH
o0y4aromuxcsi, IoJiydaThb 0Oo0Jiee BBICOKHE KA4YeCTBEHHBIC pE3YJIbTaThl OOYYCHHUS; IPH
noarotoBke k EI'D obecneumBaTh CaMOCTOSATENBHOCTH B OBJAJCHHHM COACpPKaHUEM Kypca.
®opmupoBate  MKT-KOMIETEHTHOCTh,  CIIOCOOCTBYIOIYKO  YCICIIHOCTH B Y4eOHOH
nesTelbHOCTH; popmupoBaTh Y'Y /1;

HarypajibHbie 00beKTHI

HarypasnbHble OOBEKTHI, MCIOJIb3yeMble B OOYYEHUM XHMHUH, BKIIOYAIOT B ce0s KOJIEKIMU
MUHEPAJIOB U TOPHBIX IOPOJI, METAJUIOB U CIUIAaBOB, MUHEpAJIbHBIX YyIOOpEeHMi, IiacTMacc,
KayyyKoB, BOJIOKOH M T. J. O3HakOoMJIeHHE Yydaluxcsi ¢ oOpas3liaMH HCXOJHBIX BEIIECTB,
MOJIYTIPOJIYKTOB M TOTOBBIX M3JEIUN MO3BOJSET MOIYYUTh HArJISAHOE MPEICTaBICHHE 00 ATHX
MaTepHalax, uX BHEITHEM BUJIE, a TAK)KE O HEKOTOPBIX (PU3MUECKUX CBOWCTBAX.

XMMH4YeCKHe PeaKTHBbI 1 MATEePHAJIbI

OOparenrie co MHOTHMMH BeEIIECTBAaMHU TpeOdyeT CTPOroro CoONIOACHUS MPaBUI TEXHHUKU
0€30MacHOCTH, OCOOCHHO TPH BBHITIOJIHEHUH OIBITOB CAMHMH ydanuMmucs. Bce HeoOxoaumbie
MepBbI MPEAOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOUIUX TIOKYMEHTAX U MHCTPYKILIMSIX.
XuMunueckas J1a00paTopHas MOCy1a, alnapaTbl U NPUOOPbI

Xumudeckasi mocy/a MoaApa3AesisseTcs Ha JBE TPYIIBL: IS BBITOJHEHHUS OIMBITOB yUalTUMHUCS
JEMOHCTPAIIMOHHBIX OMBITOB. [IpuOOpHI, ammapaThl U YCTAaHOBKH, HCIIONIB3yeMbIE Ha YpOKax
XUMUH, TTOJIPA3ICTISIIOT Ha OCHOBE TIPOTEKAIOIINX B HUX (PH3NUECKUX U XUMHUECKHUX.

Moaean

OObekTaMu MOJETUPOBAaHUS B XHUMHUHU SIBISIOTCS aTOMBI, MOJEKYIbI, KPUCTAJUIBI, 3aBOACKHE
ammaparthl, a TakKe MPOUCXO/ISIINE Tpoliecchl. B mpenogaBaHuu XUMHUHM UCTIONB3YIOTCS MOJIEIH
KPUCTANIMYECKUX pemETOK anMmasa, rpaduta, cepsl, ¢Gocdopa, okcuma yriepona(ly),
MOBAapeHHOW COJIM, JIbJla, WOja, Kejie3a, MEeIW, MarHus, HaOophsl MojJenel aToMOB s

COCTABJICHUS IIAPOCTEPIKHEBBIX MOJEIEH MOJIEKY L.

YyeOHbIe MOCOOUSA HA MEYATHOM OCHOBE
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B npoumecce oOyueHHs XHMHUHM HUCHOJB3YIOTCS  CIEAYIOUIME TaONHUIBI TOCTOSHHOTO
skcrionupoBanus: «llepuogmueckas cucrema xumuueckux snemeHtoB J[.M. MenneneeBay,
«Tabnuua pacTBOPUMOCTH KHUCJIOT, OCHOBAHHMH M COJEi», «INEKTPOXUMHUECKUNH Pl
HaNpsHKCHUH MeTaluioBy», «KpyroBopor BemecTB B mpupone» W ap. s opraHuzanuu
CaMOCTOSITENILHOM  paboThl  OOYYAIOIIMXCS HA  ypOKaxX HCIOJNB3YIOT  Pa3HOOOpa3HbIE
JMIaKTUYECKAE MaTepUalbl: TETPAJX Ha MEYaTHOW OCHOBE HJIM OT/ENIbHBIC pabodne JTHCTh—
UHCTPYKLIMU, KapTOUYKU C 3aJaHUSIMU pa3HOW CTENEeHUW TPYAHOCTH IJsl M3YyYCHHS HOBOTO
Marepuala, CaMOIIPOBEPKH U KOHTPOJISI 3HAHUHN YJaluXCsl.

Jlns obecrieyeHus: 0Oe30MaCHOrO Tpyda B KaOMHETe XHMHHM HMEETCS: IPOTHBOIOYXKAPHBIH
HHBCHTApPhb, allTC4Ka C HaGOpOM MCIUKAMCHTOB U TMCPCBA30OYHBIX CPCACTB; HHCTPYKLHUA I10
npaBuiaM 0€30IacHOCTH TpyJda Ui OOYYaroIlUXCs, KYPHAJ PErHCTPAaldd HHCTPYKTaXKa I10
npaBUJIaM OE30MACHOCTH TPY/A.

8. Ilmanupyemble pe3y/1bTaThl 0CBOEHUs y4eOHOI0 MpeaMeTa.

BrinmyckHuk Haydures:
- XapaKTepru30BaTh OCHOBHBIC METO/IbI TO3HAHUS: HAOIIOICHNE, U3MEPEHHUE, SKCIICPUMEHT;
- CBOMCTBA TBEPABIX, )KUIKUX, Ta3000pa3HbIX BEILECTB, BBIIEISAS X CYLIECTBEHHbIE IPU3HAKH;

PacKpbIBaTb CMBICII OCHOBHBIX XHUMHUYCCKUX MMOHSITHH «aTOM», «MOJICKYJIa», «XUMHYECKUI
SJIEMCHT», <«IIPOCTOC BCHICCTBO», «CJIOXKHOC BCHICCTBO», «BAJCHTHOCTH», «XUMHYCCKAA
peaKknus», UCIIOJIb3YA 3HAKOBYHO CUCTEMY XUMUU;

- pacKpbIBaThb CMBICII 3aKOHOB COXpPAHEHHS MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TE€OpHUU;

- pa3In4aTh XUMUYECKUE U (PU3NUECKUE SIBICHMUS;

- Ha3bIBaTh XUMHUYECKUE IJIEMEHTHI;

- OIIPENIENATh COCTaB BELIECTB MO UX (popMyiiam;

- BAJICHTHOCTh aTOMA DJIEMEHTA B COEAMHECHHUSX;

- OTIPENIENATh THUIT XUMUYECKUX PeaKIuii;

- Ha3bIBaTh IPU3HAKYU U YCJIOBUS MPOTEKAHUS XUMHUECKUX PEaKIINA;

- BBIABJIATE IMPHU3HAKH, CBUACTCIBCTBYIOIIHUE O IMPOTCKAHUUN XHUMHYICCKOM pC€aknun I1pu
BBIINTOJTHEHHUH XUMHWYCCKOI'O OIIbITA,

- COCTaBIIATH (HOPMYIIbI OMHAPHBIX COEIUHEHMI;

- COCTaBJISATh YPABHEHUS XUMUUECKUX PEaKIIU;

- co0mo1aTh paBuiia 0e30macHoi paboThI IPH MPOBEIECHUH OIBITOB;

- IOJIb30BaThCA J1aOOPATOPHBIM 00OPYOBAaHUEM U TIOCYIOM;

- BBIUUCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO ¥ MOJISIPHYIO MacChl BEILIECTB;

- BBIYUCIIATH MACCOBYIO JOJIO XMMHUUYCCKOTO 3JICMCHTA 110 (I)OpMy.He COCOAMHCHUS,
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- BBIYUCJIATH KOJIMYCCTBO, 00beEM HIIH MacCy BCHOICCTBA IO KOJIHUYCCTBY, O6’beMy, Macce
PE€arcHTOB WK NPOAYKTOB PCAKIIUU,

- XapakTepu30BaTh (U3NYECKHE W XMUMHYECKHE CBOMCTBAa IMPOCTHIX BEIIECTB: KUCIOPOJIA M
BOJIOPO/JIA;

- IOJTy4aTh, COOMPATH KHCIOPO. M BOJIOPOL;

- pacrmo3HaBaTh ONBITHBIM IIyTeM I'a3000pa3HbIe BEIIECTBA: KUCIOPO, BOJOPOI;

- PacKphIBaTh CMBICI 3aKOHa ABOTaPO;

- PaCKpBIBATh CMBICII TIOHSATHH «TEIIOBOM A(PPEKT peaKiim», «MOJSIPHBINA 00beM»;

- XapaKTepru30BaTh GU3MIECKNE U XUMHUECKHE CBOHCTBA BOJIBI;

- PacCKpbIBAaTh CMBICI MOHSATHS «PacTBOPY;

- BBIYHCIIATH MACCOBYIO JIOJII0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

- IPUTOTOBIIATH PACTBOPBI C ONPEAEICHHON MACCOBOM J10JIEH PACTBOPEHHOIO BEILIECTBA;
- Ha3bIBaTh COCIMHEHNUS M3YUYEHHBIX KIIACCOB HEOPTaHMUYECKHUX BEIIECTB;

- XapaKTepHu30BaTh (PU3MYECKHE W XMMHUUYECKHE CBOHMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYCCKUX
BCIIIECTB: OKCHOOB, KHCJIOT, OCHOBAHHI, COJICI;

- ONpCACIIATh ITPUHAAJICIKHOCTD BCUICCTB K OIIPCACIICHHOMY KJIACCY CO€,Z[PIH€HPII>’I;
- COCTaBJIATH (1)OpMy.TIBI HCOPIraHNMYCCKUX COCIUHECHUN HU3YUCHHBIX KJIACCOB;

- HOpOBOAUTHL OIBITBI, MNTOATBCPKAAOIINEC XUMHYCCKUC CBOMCTBaA HN3YUCHHBIX KJIACCOB
HCOPTaHNYCCKUX BCIICCTB,

- paclio3HaBaTb OIBITHBIM ITyTEM PAaCTBOPBI KUCIOT M ILEIOYEH I10 U3MEHEHUIO OKPAaCKHU
WHJUKATOPA;

- XapaKkTepU30BaTh B3aUMOCBA3b MEXY KJIaCCAMU HEOPIraHMYECKUX COCIUHECHUN;
- packpsbiBaTh cMbIca [Iepuonuyeckoro 3akona JI.M. Menzeneesa;

- OOBACHATH (PU3UYECKHUI CMBICI aTOMHOIO (MOPSIIKOBOIO) HOMEpPAa XHMHUYECKOTO 3IJIEMEHTA,
HOMEpPOB I'PYIIIBI U ieproaa B nepuoandeckou cucreme .M. Menneneesa;

- OOBSCHSATH 3aKOHOMCPHOCTU U3MCHCHHA CTPOCHUA aTOMOB, CBOMCTB 2JIEMEHTOB B npeaciiax
MaJIbIX MEPHUOAO0B U I'TABHBIX IMOATPYIIII;

- XapaKTepu30BaTh XMMUUECKHUE JIEMEHTHI (OT BOJOPO/Ia IO KaJbIMsA) HA OCHOBE UX MOJOKECHUS
B niepuoanueckoit cucreme [[.M. MenzaeneeBa 1 0cOOEHHOCTEH CTPOCHUS X aTOMOB;

- COCTaBJIATh CXEMBI CTPOEHHUs aTOMOB IepBbIX 20 aeMeHTOB nepuoandeckou cucremsl J[.H.
MeHnpeneena;

- paCKpbIBaTb CMBICJI MOHITHM: «XUMHYECKast CBA3b», «QJICKTPOOTPULIATCIIBHOCTD),

- XapaKTepHU30BaTh 3aBUCHUMOCTh (PU3MUECKUX CBOMCTB BEIIECTB OT THMAa KPHUCTAJUIMYECKOU
pEILETKY;

- ONpECaACIIATb BU XHMHYECKOM CBSI3U B HEOPTaHUYCCKUX COCIUHCHUAX

- HW300pakaTh CXEMBbl CTPOCHHUS MOJICKYJI BEIIECTB, OOpa30BaHHBIX pPa3HBIMH BHUIAMHU
XUMHYECKHX CBI3CH;
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- paCKpbIBaTh CMBICII MMOHSATUH «HUOH», KKATUOH», KaHUOHY, «IJICKTPOJIUTLD», «HCIJICKTPOJIIUTELD,
(QIICKTPOIUTHYCCKAasA JUCCOTHUALUA», KOKHCINUTEIb», «CTCIICHb OKUCIICHUA) «BOCCTAHOBUTCIIbY,
«OKHUCJIICHHUECY, KBOCCTAHOBJICHHUC),

- ONpCACIIATh CTCIICHb OKUCIICHUS aTOMa 3JICMCHTA B COCAUHCHUU
- paCKpbIBaTb CMBICJI TCOPHUU SHCKTpOHHTquCKOfI JUCCOLMaIln,
- COCTAaBJIATh YPAaBHCHHA 3J'ICKTpOJ'IPITH‘I€CKOﬁ Jucconuanmu KucCJioT, HlCHO‘lCﬁ, coneﬁ;

- OOBSICHATH CYIIHOCTh MpOIecca DJIEKTPOTUTHUCCKON ITUCCOIMAIMN M PEAKIMA HOHHOTO
obMeHa;

- COCTaBJISTh TTOJTHBIC U COKPAIIICHHBIC HOHHBIC YPAaBHEHUS PEAKIIMK OOMEHa;

- OMIPECIIATh BO3MOXKHOCTh MTPOTEKAHUS PEaKIIMii HOHHOTO OOMEHa;

- IPOBOJIUTH PEAKLIMH, TOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB Pa3JIMYHBIX BEIIECTB;
OIPEIEIISITh OKUCIIUTEND U BOCCTAHOBUTEID;

- COCTaBJIATh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIMI;

- Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKOHN pEaKIlnu;

- KJIaCCU(UIIUPOBATh XUMHUYECKUE PEAKITUH 110 Pa3IMIHBIM IIPU3HAKAM;

- XapaKTepU30BaTh B3aUMOCBS3b MEKY COCTABOM, CTPOCHUEM U CBOWCTBAMU HEMETAJIIOB;

- MPOBOAWUTH OIBITHI IIO IIOJYYCHMUIO, C06HpaHI/IIO U HU3YyYCHHUIKO XHUMHUYCCKHUX CBOMCTB
ra3oo6pa3HI>1x BCIICCTB: YIJICKUCIIOIoO ra3a, aMMHaKka,

- pacCiio3HaBaTh OIIBITHBIM ITYTEM ra3006pa3HHe BCIICCTBA: yrHeKI/ICJILIP’I ra3 1 aMMHaK;
- XapaKTCpPU30BaThb B3aMMOCBA3b MCKAY COCTABOM, CTPOCHUCM U CBOMCTBaMH MCTAJJIOB,

- Ha3bIBaTh OPraHWYECKHE BEIIECTBA MO UX (opMylie: METaH, dTaH, STUJIEH, METAHOJ, ITAHOI,
TJIMLEPUH, YKCYCHAsh KHUCJIOTa, aMHHOYKCYCHas KHCIIOTa, CT€apUHOBas KHUCIOTa, OJEHMHOBas
KUCJIOTa, TIII0K034a;

- OLICHUBATh BIUSIHUE XMMUUYECKOTO 3arps3HEHUS OKPYXKAIOIIEeH cpe/ibl Ha OpraHUu3M 4ellOBEKa;
- TPaMOTHO 00palIaThecs C BELECTBAMU B MIOBCEHEBHOM KHU3HH;

- OHIpCACIATh BO3MOKHOCTH ITPOTCKAHUA peaKI_II/Iﬁ HCKOTOPLBIX HpCHCTaBHTCHCﬁ OpraHu4YC€CKUux
BEIIECTB C KUCJIOPOJOM, BOAOPOAOM, ME€TALIaMH, OCHOBAHUSAMM, IraJIOTCHaAMU.

Bbll’lyCKHUK noydunt 603MOHCHOCNTIb HAYUYUMbCAL:

- 8blOBU2AMb U NPOBEPAMb IKCHEPUMEHMATILHO SUNOME3bl 0 XUMUYECKUX CBOUCMBAX Geujecms
Ha OCHOBe UX COCMAea U CMpOeHUs, UX CHOCOOHOCMU BCMYNAMb 6 XUMUYECKUe peaxkyuu, O
xapaxmepe u npoOyKmax pasiudHvlx XUMU4eCKUx peakyuil;

- Xapakmepuszoeambsv eeujecmed no cocmaey, CmMPOEHUIO U cBoLCmaam, ycmarhasiueaniob
npuquHHO-CﬂedcmeeHHble CeA3U Meofcdy OaHHbLIMU xapakmepucmukamu eeujecmaed,

- cocmaseniames MONEKYAPHble U NOJHble UOHHbIE YPAGHEHUS NO COKPAUJEHHBIM UOHHbIM
VPaBHeHUsAM,

- npocHo3upoeamnmd CnocoOHOCMb seulecmea npoAeisimos OoKuciaumeilbHvle uiau
80CCMAHOBUMEbHbBIE CBOUCMBA C yuemom cmenenell OKUCAeHUsl 21EMEHMOE, GXOO}ZM/;MX 8 eco
cocmas,
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- cocmaeiimsb YypaeHeHus peam;uﬁ, coomeemcmeyrouux nocne008amelbHOCmU npeepameHuﬁ
HeopecaHu4ecCKux seuecme pasiuinovlx Kiaccoes,

- gvlogucamov U npoeep:intb JIKCNEePpUMEeHmMAlbHO 2Uunomesbl O pesyilbmamax 8030elicmeus
Ppa31uUvdHbLX d)aKmopoe Ha U3MeHerue ckopocmu XUMUYECKOU peaxkyuu,

- UCNONBL308aMb NpuobpemenHvle 3HAHUA Ol IKONO2UYECKU 2PAMOMHO20 MNO08e0eHUsl 8
OKpyoscarouell cpeoe;

<

- UCNONBL308aMb NpUOOpemeHHble Kllouesble KOMHeMmeHYyuu Npu 6bINOJIHEHUU NPOeKmOos
VUEOHO-UCCNe008AMENbCKUX — 3a0ad N0 UBYYEHUID  CBOUCMSE, Cnocob08  NOJyYeHUs.
PACNO3HABAHUSL BEUECTE;

<

- 00bEKMUBHO oyeHusamov MHQbOPMCIZﬂﬂO 0 seujecmeax U XuMudecKux npovyeccax,

KpUMu4ecku OMHOCUMbCA K NCEBOOHAYYHOU UHGoOpMayuu, HedoOpOCo8ecmHOU peKiame 8
Ccpeocmeax mMaccosou ungopmayuu;

- 0CO3Haeanb 3HA4Y€eHUe meopenmudecKux BHAHUL NO XUMUU 0I5 npakmuquKoﬁ OdesmenvbHoCmu
yenoeeka,

- co30aeamb MOOenu U cxemvl O/l peuleHus y4eOHbIX U NO3HABAMENbHLIX 3a0ay; NOHUMAMb
He0bX00UMOCMb COOI0OeHUsT NPEONUCAHUL, NPEeONacaemMblX 8 UHCIMPYKYUSIX NO UCHONb30BAHUIO
Jlekapcma, cpeocma OblmoBol XUmMuu u op.
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